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Executive Summary
PURPOSE OF THE PLAN

The Town of Eatonville’s (Town) water system is a major infrastructure, much of which is invisible
to the people who receive water from it. The water system requires qualified staff to operate and
maintain it, and an ongoing capital improvement program to replace old components to meet the
requirements mandated by federal and state laws. The primary purpose of the Town’s
2013 Comprehensive Water System Plan (WSP) is to identify and schedule water system
improvements that correct existing system deficiencies and ensure a safe and reliable supply of water
to current and future customers. This WSP complies with Washington State Department of Health
(DOH) regulations under WAC 246-290-100, which requires water purveyors to update their water
system plans every 6 years.

CHANGES SINCE THE LAST COMPREHENSIVE WATER SYSTEM
PLAN

The Town’s last WSP was completed in 2005. The following changes have occurred since the last
update that affect water system planning for the Town.

 The DOH Water Use Efficiency (WUE) Rule became effective on January 22, 2007, to
ensure that water systems have a reliable supply of water and are using water more
efficiently.

 The DOH Water System Design Manual was updated in December 2009. The revisions
primarily address water demand requirements and water system physical capacity analysis,
both of which affect the Town.

 Drinking water regulations are continually evolving to ensure that water purveyors are
providing a safe and reliable water supply to their customers. Additional water quality
monitoring requirements and revisions to existing regulations, such as the Groundwater
Rule, and Stage 1 and 2 Disinfectants/Disinfection By-products Rule, have been
implemented since the Town’s last WSP was completed.

SUMMARY OF KEY ELEMENTS

The 2013 WSP presents a description of the existing water system and service area, a forecast of
future water demands, policies and design criteria for water system operation and improvements, the
operations and maintenance program, staffing requirements, a schedule of improvements, and a
financial plan to accomplish the improvements. This WSP also includes several ancillary elements,
which include a WUE plan, a water quality monitoring plan, a cross-connection control plan, and a
watershed protection plan. A summary of the key issues related to these elements is provided in the
following sections.

Water Service Area

The Town provides water service to approximately 1,036 customer accounts within its existing water
service area boundary. The Town is responsible for providing public water service, utility
management, and water system development within the retail water service area, which is larger than
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the existing water service area, if the duty to serve requirements of the Municipal Water Law are
satisfied. Although providing water service within the Town limits is the highest priority, water
service can be extended outside of the Town limits and within the urban growth area if the duty to
serve requirements are met and the project is in compliance with the Town’s adopted land use plan,
zoning, and development regulations. All water extensions shall be in compliance with the Town’s
water system standards.

Past Water Usage and Water Use Efficiency

The Town experienced a trend of increasing water supply, or system-wide water demand, from
2004 through 2007 due to system-wide growth and the associated increase in water usage. A decline
in water usage since 2007 is likely due to WUE practices. In addition, the Town has replaced old
water main and repaired water main leaks to decrease annual water supply. The Town’s per capita
water demand, which was approximately 120 gallons per capita per day in 2011, is fairly standard for
the Puget Sound area. The amount of distribution system leakage in the Town’s system was
16 percent in 2011, which is in higher than the standard of 10 percent established by the WUE Rule.
In addition to leakage in the distribution system, the Town has additional leakage at the water
treatment plant site resulting in 31 percent total system leakage in 2011.

Future Water Demands and Water Supply

Overall water demand within the Town’s system is projected to increase by approximately
25 percent within the next 6 years and double within the next 20 years based on growth projections.
The Town’s well sources alone scarcely had sufficient instantaneous water rights to meet the
demand requirements of the system in 2011, as shown in Chart ES-1. The Town relies on the
Mashel River source to meet the demands beyond the water right capacity of the well sources. The
maximum diversion capacity of the Mashel River source is approximately 400 gallons per minute
(gpm). At that diversion rate plus the well instantaneous water rights, the Town has sufficient supply
to meet the peak demand requirements of the system until approximately 2025, as shown in
Chart ES-1. Beyond 2025, the Town will need additional supply sources. The Town is considering
improving the river intake or transferring instantaneous water rights from the river to the wells, but
obtaining additional water rights to meet the projected demands will likely be necessary.
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Chart ES-1
Future Water Supply and Demand Projections

0

1,000

2,000

3,000

4,000

5,000

0

300

600

900

1,200

1,500

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032

E
q

u
iv

a
le

n
t

R
e

s
id

e
n

ti
a
l
U

n
it

s
(E

R
U

s
)

P
e
a

k
D

a
y

D
e
m

a
n

d
/S

u
p

p
ly

R
a
te

(g
p

m
)

Year
Peak Day Demand without WUE Peak Day Demand with WUE
Supply - Total Capacity Supply - Well Rights Only
Supply - 200 gpm River Intake and Well Rights Supply - 400 gpm Intake and Well Rights
Equivalent Residential Units

Total Supply Capacity: 400 gpm River Intake + Well Pumping Capacity

Supply Capacity: 400 gpm River Intake + Well Water Rights

Instantaneous Well Water Rights Only

Supply Capacity: 200 gpm River Intake + Well Water Rights

The Town’s existing water treatment plant has sufficient capacity to meet the peak day demand
requirements of the system until approximately 2017, as shown in the Chart ES-2. The Town’s
water treatment plant has an existing capacity of 1.0 million gallons per day (MGD) and the
capability for an expanded capacity of 1.5 MGD. The expanded water treatment plant would have
sufficient capacity to meet the peak day demand requirements of the system until approximately
2026. Beyond 2026, further water treatment plant expansion will be necessary to meet the projected
demands. The improvements at the water treatment plant can be delayed by several years if the
leakage issue at the water treatment plant is resolved and the Town reduces its overall supply
requirement.
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Chart ES-2
Future Water Treatment and Demand Projections
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Water Source and Quality

The Town’s drinking water is supplied a surface water diversion and four groundwater under the
influence of surface water wells. The Town’s water treatment plant currently filters the water from
the Mashel River and the wells. All supply is disinfected and has pH adjustment for corrosion
control.

The quality of the Town’s water supply has been satisfactory and has met or exceeded all drinking
water standards. The drinking water regulations are constantly changing and will require additional
monitoring and reporting in the future in an effort to ensure safe drinking water for the public.
Therefore, it is imperative that the Town stay abreast of the regulations to maintain compliance.
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Operations and Maintenance

The Town’s operations and maintenance organization is staffed by well-qualified, technically trained
personnel. Town staff regularly participates in safety and training programs to keep abreast of the
latest changes in the water industry and to ensure a smooth and safe operation of the water system.
The current staff of supervisory personnel and field crew, many of whom are responsible for the
water system and other utilities, have effectively operated the water system in the past. However,
general maintenance of the water system has not been kept up to the level desired due to limited
staff availability. In order to properly maintain the system and handle water system expansion in the
future, additional staff will be required. The Town plans to add staff to meet the increased
requirements from system expansion, as the budget allows.

Water System Evaluation

The existing water system was evaluated to determine its ability to meet the policies and design
criteria of the Town and those mandated by the DOH. The results of the evaluation are summarized
as follows.

 The Town has sufficient water supply to meet the demands of existing water customers.
However, additional water supply will be needed prior to 2025, assuming 400 gpm can be
diverted from the Mashel River and the maximum instantaneous well water rights are
utilized, to meet the projected demands of the system based on the forecasted population
growth. The Town will also need additional annual water rights by 2020 to meet projected
average day demands.

 Leakage at the water treatment plant requires evaluation and resolution with an initial focus
on potential clearwell leakage.

 The Town’s water treatment facility will need a third treatment skid prior to 2017 to meet
projected demands. The project can be delayed if the leakage issue at the water treatment
plant can be satisfactorily resolved.

 The 1050 Pressure Zone has an existing storage deficiency that will increase as further
growth occurs.

 A new pressure zone is needed near the Hilltop Reservoir for growth at the higher
elevations.

 A portion of the 996 Zone in the vicinity of the 996 Zone Reservoir has low pressures and
does not have adequate fire flow available. Converting this area to the 1077 Zone is required
to adequately service this neighborhood.

 The existing Hilltop Booster Pump Station and Center Street Booster Pump Station need
improvements for reliability and redundancy.

 One pressure reducing station has reached its design life and needs replacement.
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 Several areas of the system require replacement of existing water main to resolve deficiencies
related to low fire flows, aging water main, and undesirable pipe materials.

 The telemetry system has limited capabilities and all of the facilities are not currently
connected to the master telemetry unit at the water treatment plant.

Proposed Water System Improvements and Financing Plan

Improvements to the water system are necessary, primarily to resolve existing system deficiencies,
but also to accommodate the increase in water demands from future growth. Improvements
identified for the first 6 years of the capital improvement program (2013 through 2018) are
estimated to cost approximately $2,429,000, which results in an average expenditure of
approximately $405,000 per year. Improvements in the following 6 years (2019 through 2024) are
estimated to cost approximately $5,914,000. If the leakage issue at the water treatment plant can be
fixed, the cost of improvements in the first 6 years of the capital improvement program can be
reduced to approximately $1,228,000, or approximately $204,000 per year, by delaying the water
treatment plant expansion until necessary.

The financial analysis is intended to illustrate the feasibility of funding the operation and
maintenance and capital improvements recommended for the water system for the next 6 years. The
first 6 years of capital improvements are projected to be funded by accumulated capital cash
reserves, annual revenue collections from connection charges, 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, and revenue bond financing. The
cost of operating and maintaining the water system and funding the capital improvements over the
upcoming 6 years will require an increase in rates and connection charges, which will be coordinated
with the Town Council based on the general recommendations within this WSP.
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Introduction

WATER SYSTEM OWNERSHIP AND MANAGEMENT

The Town of Eatonville (Town) is a municipal corporation that owns and operates a public water
system within its water service area. The water system data on file at the Washington State
Department of Health (DOH) for the Town’s system is shown in Table 1-1.

Table 1-1
Water System Ownership Information

Information Type Description

System Type Group A - Community - Public Water System

System Names Eatonville Water Department

County Pierce

DOH System ID Number 22300K

Owner Number 1666

Address 201 Center Street West, PO Box 309, Eatonville, WA 98328

Contact Mr. Mike Tiller, Water Superintendent

Contact Phone Number (360) 832-6110

OVERVIEW OF EXISTING SYSTEM

At the end of 2011, the Town provided service to approximately 1,036 total customer connections,
or 1,237 equivalent residential units (ERUs), within the Town’s retail water service area, which
extends beyond the Town limits. The Town limits comprise an area of approximately 1.8 square
miles and the water service area is approximately 3.3 square miles. The 2011 population within the
Town limits was approximately 2,775 people.

Water supply to the Town is provided by surface water diverted from the Mashel River and four
groundwater wells. Well Nos. 1, 2, 6, and 7 have been determined to be under the direct influence of
surface water. The Mashel River water and well water is treated at the Town’s membrane filtration
plant. Water storage is provided by three reservoirs with a total capacity of 1.0 million gallons (MG)
and an additional 0.2 MG of clearwell storage at the water treatment plant. In addition, the Town’s
water system has three pressure zones with six pressure reducing valve (PRV) stations, three booster
pump stations, and more than 19 miles of water main. A summary of 2011 water system data for the
Town’s system is shown in Table 1-2.

1
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Table 1-2
2011 Water System Data

Description Data

Town Population 2,775

Population Served 2,835

Water Service Area 3.3 square miles

Total Connections 1,036

Total ERUs 1,237

Demand per ERU 274 gallons per day

Demand per Capita 120 gallons per day

Annual Supply 123,773,000 gallons

Average Day Demand 235 gpm

Distribution System Leakage 16%

Peak Day/Average Day Demand Factor1 2.50

Peak Hour/Peak Day Demand Factor1 1.80

Number of Pressure Zones 3

Number of Wells & Total Capacity 4 (955 gpm)

Mashel River Diversion Capacity 400 gpm

Treatment Plant Capacity 1.0 MGD

Number of Pump Stations & Total Capacity 3 (2,675 gpm)

Number of Reservoirs & Total Capacity 3 (1.0 MG)

Number of Pressure Reducing Valve Stations 6

Total Length of Water Main 19 miles

1: Sufficient data unavailable. Estimated values shown.

AUTHORIZATION AND PURPOSE

In January 2012, the Town authorized RH2 Engineering, Inc., (RH2) to prepare a comprehensive
water system plan (WSP) as required by state law under the Washington Administrative Code
(WAC) 246-290-100. In accordance with WAC 246-290-100, the plan must be updated and
submitted to the DOH every 6 years. The previous WSP was approved by DOH in 2005. The
purpose of this updated WSP is as follows:

 To evaluate existing water demand data and project future water demands.

 To analyze the existing water system to determine if it meets minimum requirements
mandated by DOH, as well as the Town’s policies and design criteria.

 To identify water system improvements that resolve existing system deficiencies and
accommodate future needs of the system for at least 20 years into the future.
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 To prepare a schedule of improvements that meets the goals of the Town’s financial
program.

 To evaluate past water quality and identify water quality improvements, as necessary.

 To document the Town’s operations and maintenance program.

 To prepare water use efficiency, cross-connection control, watershed protection, and water
quality monitoring plans.

 To comply with all other WSP requirements of DOH.

SUMMARY OF PLAN CONTENTS

A brief summary of the content of the chapters in the plan is as follows:

 The Executive Summary provides a brief summary of the key elements of this plan.

 Chapter 1 introduces the reader to the Town’s water system, the objectives of the plan, and
the plan organization.

 Chapter 2 presents the water service area, describes the existing water system, and identifies
the adjacent water purveyors.

 Chapter 3 presents related plans, land use, and population characteristics.

 Chapter 4 identifies existing water demands and projected future demands.

 Chapter 5 presents the Town’s operational policies and design criteria.

 Chapter 6 discusses the Town’s water source and water quality monitoring program.

 Chapter 7 discusses the water system analyses and existing system deficiencies.

 Chapter 8 discusses the Town’s operations and maintenance program.

 Chapter 9 presents the proposed water system improvements, their estimated costs, and
implementation schedule.

 Chapter 10 summarizes the financial status of the water utility and presents a plan for
funding the water system improvements.

 The Appendices contain additional information and plans that supplement the main
chapters of the plan.

DEFINITION OF TERMS

The following terms are used throughout this plan:

Capital Facilities Charge: A one-time fee paid by a property owner when connecting to the
Town’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.

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.
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Connection Charge: A one-time fee paid by a property owner when connecting to the Town’s
system and is made up of both the Capital Facilities Charge and Meter Service Connection Charge.

Cross-connection: Any physical connection, actual or potential, between a water system and any
source of non-potable substance which, 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 1-hour time period of a given year. A system’s PHD usually
occurs during the same day as the PDD.

Distribution System Leakage: Water that is measured as going into the distribution system, but
not metered as going out of the system.

Equivalent Residential Units (ERUs): One ERU represents the amount of water used by one
single-family residence for a specific water system. The demand of other customer classes can be
expressed in terms of ERUs by dividing the demand of each of the other customer classes by the
demand represented by one ERU.

Fire Flow: The rate of flow of water required during fire fighting, which is usually expressed in
terms of gpm.

Head: A measure of pressure or force exerted 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: Pressure reduction resulting from pipeline wall friction, bends, physical restrictions, or
obstructions.

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 246-290-310, Table 4.

Meter Service Connection Charge: The installation charge or hook-up fee is a fee paid by a
property owner to reimburse the Town 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. The charge also includes the cost of the water
meter and meter box.
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Potable: Water suitable for human consumption.

Pressure Zone: A portion of the water system that operates from sources at a common hydraulic
elevation. For example, 996 Zone refers to the Town’s lower pressure zone that has a reservoir with
an overflow elevation of 996 feet.

Purveyor: An agency, subdivision of the state, municipal corporation, firm, company, mutual or
cooperative association, institution, partnership, or 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, springs, 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 which are defined and discussed in more detail in Chapter 7: operational storage,
equalizing storage, standby storage, fire flow storage, and dead storage.

LIST OF ABBREVIATIONS

The abbreviations listed below in Table 1-3 are used throughout this WSP.
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Table 1-3
Abbreviations

Abbreviation Description

ADD Average Day Demand

AWWA American Water Works Association

CCR Consumer Confidence Report

CIP Capital Improvement Program

County Pierce County

DBP Disinfection By-product

DOH Washington State Department of Health

DSL Distribution System Leakage

EPA Environmental Protection Agency

ERU Equivalent Residential Unit

fps feet per second

GMA Growth Management Act

gpm gallons per minute

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MG Million Gallons

MGD Million Gallons per Day

mg/l milligrams per liter

OSHA Occupational Safety & Health Administration

PDD Peak Day Demand

PHD Peak Hour Demand

psi pounds per square inch

SDWA Safe Drinking Water Act

SOC Synthetic Organic Chemical

SWTR Surface Water Treatment Rule

THM Trihalomethane

Town Town of Eatonville

UGA Urban Growth Area

USGS United States Geological Survey

VOC Volatile Organic Chemical

WAC Washington Administrative Code

WISHA Washington Industrial Safety & Health Act
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Water System Description

INTRODUCTION

This chapter describes the Town of Eatonville’s (Town) existing and future water service areas,
water service agreements, and provides a thorough description of the water system and its individual
components. The results of the evaluation and analyses of the existing water system are presented
later in Chapter 7.

WATER SERVICE AREA

History

The Town was incorporated in 1909 and the water system was started in 1910. Since 1910, the
Town has renovated the water system, supplemented the system with additional supply and storage
facilities, and expanded the distribution network.

Geology

The Town is located in southern Pierce County, Washington, along the Mashel River. The effects of
the advance and retreat of the Vashon ice sheet from 18,000 to 14,000 years ago dominates the
surficial geology. The Town is located primarily on glacial drift, predominately glacial till, with
scattered deposits of recessional outwash overlying sandstone bedrock. The bedrock is comprised
predominantly of sandstones of the Miocene age that belong to the Mashel Creek Formation.

The Town’s groundwater wells are constructed in alluvial materials composed of sand, gravel, and
silt. The materials change from silty sands and gravels to clean sand and gravel at the bottom of the
aquifer. The wells draw from the clean sands and gravels of the unconfined aquifer.

Topography

The topography of the area currently served by the Town varies from the areas along the Mashel
River up to the surrounding ridges. The lowest areas within the Town are located along the river,
where the elevation is approximately 770 feet. A majority of the residential, commercial, and airport
areas are located between 770 feet and 830 feet. Elevations begin to increase rapidly at the base of
Dow Ridge and the Hilltop area. The highest elevation served on Dow Ridge is approximately 985
feet, and the Hilltop area has services as high as approximately 1,030 feet. Beyond the existing area
served and within the water service area, elevations drop to approximately 500 feet in the Ohop
Valley to the northwest of the town.

Water Service Area

The Town’s corporate boundary encompasses an area of approximately 1.8 square miles, as shown
in Figure 2-1. The existing water distribution system, shown as the Existing Water Service Area in
Figure 2-1, extends south to the Mashel River, north to Airport Road E, east to Riverside Lane, and

2
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west beyond Hilligoss Lane. The Town’s existing water distribution system extends beyond the
Town limits to serve a small area along Hilligoss Lane and 428th Street E to the north of 429th Street
Court E as well as a few customers south of Eatonville Highway, as shown in Figure 2-1.

In Pierce County (County), the retail water service area, the future water service area, and the service
area defined by Pierce County’s Coordinated Water System Plan are the same areas. The Town’s
retail water service area boundary was defined in a 1990 interlocal agreement with the County in
accordance with the Pierce County Coordinated Water System Plan. The 1990 service area was
slightly modified for the 2005 Comprehensive Water System Plan (WSP) to include the north
portion of the Town limits and UGA. Although the boundary was changed in the 2005 WSP, the
revised service area agreement was not officially signed by the Town and County. During this WSP
process, the Town revised the water service area boundary to match the urban growth area
boundary, as shown in Figure 2-3. The Town and County plan to have the revised service area
agreement, included in Appendix A, signed during the approval process for this WSP.

The Town is responsible for providing public water service, utility management, and water system
development within the retail water service area. However, requests for new water service outside
the Town limits will only be granted upon approval of a Town utility service agreement. The Town
has the duty to serve an applicant for new service within its retail service area if there is sufficient
capacity, the service request is consistent with local plans, there are sufficient water rights, and
service can be provided in a timely and reasonable manner. The retail water service area extends
north to approximately 412th Street E, east to approximately 142nd Avenue Court E, south to
approximately 437th Street E, and west to approximately 102nd Avenue E. The Town’s retail water
service area boundary encompasses an area of approximately 3.3 square miles and extends beyond
the existing distribution system to the urban growth boundary.

For any service requests within the retail water service area, the Town will review the four duty to
serve requirements. Figure 9-3 of Chapter 9 schematically indicates how water could be provided
to the Ohop valley, quarry area, south region, and west region of the retail water service area if the
Town has adequate water rights and developers are capable of financing the improvements
necessary to serve the areas.

Once this water system plan showing the service area is approved by the Washington State
Department of Health (DOH), the Town’s existing water rights can be used throughout the defined
retail/future water service area per the 2003 Municipal Water Law. The place of use for the Town’s
water rights is the Town of Eatonville and, according to the law, the place of use is defined as the
area served. Thus, the Town can utilize its water rights outside of its corporate boundaries if the use
is within the defined retail/future water service area and all legal requirements defined in RCW
90.03.386(2) have been met. Within this WSP, the Town is expanding the water right place of use to
be the water service area in accordance with the Municipal Water Law. Figure 2-3 displays the
retail/future water service area.
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WATER SERVICE AGREEMENTS

Water Service Area Agreement

All water purveyors located within a Critical Water Supply Service Area (CWSSA) are required to
have a water service area agreement that identifies the external boundary of their water service area.
Pierce County was declared a CWSSA on November 8, 1983. The Town prepared and signed a
water service area agreement in accordance with the Pierce County Coordinated Water System Plan,
which was finalized in 1988. A copy of this agreement signed by the Town in 1990 is contained in
Appendix A. The revised agreement reflecting the modified water service area is also included in
Appendix A.

SATELLITE SYSTEM MANAGEMENT

A Satellite System Management Agency (SSMA) is defined as a person or entity that is certified by
the DOH to own or operate more than one public water system without the necessity for a physical
connection between such systems. SSMAs 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. Based on the success of SSMAs, DOH made recommendations to the legislature to
include rules for designating entities as qualified SSMAs. In July 1995, Senate Bill 5448 became the
law that governs approvals of new water systems and sets forth requirements for SSMAs. The goal
of the new law is to ensure that the people of this state will receive safe and reliable water supplies in
the future from professionally managed or properly operated water systems. SSMAs can provide
three different levels of service:

1. Ownership of the satellite system.

2. Operations and management of the satellite system.

3. Contract services only.

The Town does not own or operate any satellite systems and is not currently a SSMA. The Town
does not plan to be an SSMA.

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 7.

Pressure Zones

The Town currently serves customers within an elevation range of approximately 770 feet near the
Mashel River to approximately 1,030 feet near the top of the Hilltop area. The wide range of
elevations requires that the water pressure be increased or reduced to maintain pressures that are
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safe and sufficient to meet the flow requirements of the system. This is achieved in the Town’s
system by dividing the water system into three distinct pressure zones, as shown in Figure 2-1.

The pressures in the 996 Zone, 1050 Zone, and 1077 Zone are regulated by reservoir levels, as
illustrated in the hydraulic profile, Figure 2-2. Pressures in the 996 Zone, which has a maximum
hydraulic elevation of 996 feet, are established by the surface water level in the 996 Zone Reservoir.
The 996 Zone is primarily located in downtown Eatonville and the areas surrounding the Eatonville
Airport. Pressures in the 1050 Zone, which has a maximum hydraulic elevation of 1,050 feet, are
established by the surface water level in the 1050 Zone Reservoir. The 1050 Zone serves homes
along Dow Ridge, which is northwest of downtown Eatonville. The Town’s third pressure zone is
the 1077 Zone and it serves homes in the Hilltop area. The pressures in the 1077 Zone are regulated
by the Hilltop Reservoir, which has a maximum hydraulic elevation of 1,077 feet.

Supply Facilities

Introduction

Water supply to the Town water system is provided by the Mashel River and several wells adjacent
to the river. The existing wells draw from an unconfined aquifer and are considered a wellfield under
the direct influence of surface water.

Water Treatment

The Town utilizes an automated membrane filtration
plant for treatment of its water supply sources. The
treatment plant was constructed in 2006 and replaced
the slow sand filtration plant previously used for
water treatment. The Town currently has four active
well sources and a surface water source that are
treated by the membrane filtration plant. The surface
water source flows by gravity and the well sources are
pumped to a raw water holding tank at the water
treatment plant. The surface water source is
monitored for turbidity and the source can be
diverted if turbidity levels are high.

Prior to entering the raw water holding basin, the raw water from the wells and surface water source
is injected with a coagulant. The coagulant is injected directly from the bulk storage container to the
dosing point using a chemical metering pump. After injection of the coagulant, a flash mixing system
rapidly mixes the chemical into the water supply prior to entering the raw water holding basin. The
raw water basin provides a minimum of 10 minutes of contact time for the coagulant to react with
the natural organic material. The basin is equipped with three submersible pumps that pump the raw
water from the basin to the membrane filter skids located in the main treatment plant building.

Water Treatment Plant
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The treatment plant facility is equipped with two 500,000 gallon per day (gpd) filter skids. Each skid
contains a small raw water tank, variable speed permeate pump, membrane modules, permeate
storage/backwash supply tank, air scrub system, controller, water quality monitoring equipment, and
other miscellaneous piping, valves, and
instrumentation required for a fully automatic
system. The Town has the ability to add a third
500,000 gpd skid in the future for a total plant
capacity of 1.5 million gallons per day (MGD).

The filter system is a US Filter Memcor AXIATM

unit that utilizes the Memcor Continuous
Microfiltration-Submerged (CMF-S) technology.
During filtration, water is drawn through the
membrane using the pressure differential
developed from the suction of the filtrate pump.
Particulate matter greater than 0.1 micrometer

(m) is removed at the surface of the membrane
using a barrier filtration mechanism. As particulate
matter accumulates on the membrane surface, the
CMF-S system automatically performs a backwash process to remove the accumulated particles. The
system also performs automatic cleans periodically with a phosphoric acid clean followed by a

sodium hypochlorite clean. Citric acid is also
used occasionally in the membrane cleaning
process.

The filter water is disinfected utilizing an on-site
sodium hypochlorite generation system. The
system is capable of generating 24 pounds of
chlorine per day. Chemical metering pumps are
used to control the injection of chlorine. The
pH of the filter water is also adjusted
downstream of the filter system. Chemical
metering pumps are used to control the amount
of caustic soda added to the water for pH
adjustment. The pH is adjusted to a level above
7.0 and the normal range is between 7.3 and 7.6.

The treated water is routed through a baffled CT basin, which is adjacent to the raw water basin, to
provide adequate contact time. A chlorine residual analyzer analyzes the chlorine residual at three
locations: pump station discharge, pre-CT basin downstream of injection and mixing, and post-CT
basin. Approximately 1.0 milligrams per liter (mg/L) free residual is provided.

The treated water is routed to two on-site clear wells with a total storage of approximately 232,000
gallons. A third basin of 116,000 gallons will be available in the future. Water flows by gravity

Treatment Filters

WTF Chlorination Room
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through the clear wells into the Main Pump Station, where it is pumped through a transmission main
to the 996 Zone.

Mashel River

The intake on the Mashel River consists of three
slotted well-type screens that span the river
underneath the bed, and are connected to a
manhole on the northwest side of the river. The
manhole is set flush with the river, and contains a
fish screen for debris removal. In approximately
2007, the screens were lowered to accommodate a
change in the river’s path. Each spring, the
screens are jetted to remove the buildup of winter
debris. When the source is utilized, an air
compressor system is in place to remove leaves
from the intake screens. In the summer, daily
monitoring and cleaning by the Town’s
operations staff of the screens is necessary.

The water from the Mashel River intake flows by
gravity to a manhole on the water treatment plant site that is equipped with an automatic shut-off
valve. The master control system shuts down the surface water feed at a high turbidity set point. The
set point is as high as 75 NTUs in the winter, when the Town does not utilize the source. In the
summer, the automatic control valve is set to close at approximately 20 NTUs and will reopen when
turbidity is between 10 and 15 NTUs. When the turbidity is acceptable, the surface water is
combined with the well water in the raw water basin and routed through the treatment plant
process.

The Mashel River intake water right was granted in 1986 with a maximum instantaneous withdrawal
rate of 1,032 gpm and an annual withdrawal amount of 525 acre-feet per year (afy). Prior to the
Town obtaining the water right, the Eatonville Lumber Company possessed the Mashel River water
right.

Well No. 1

Well No. 1 is located north of the Mashel River and west of Weyerhaeuser Road on the Town’s
treatment plant property. The site is located in an undeveloped area on a fenced and secured
property owned by the Town. The well is housed in a small building that contains the mechanical
equipment. A separate on-site building houses the electrical and control equipment. An on-site
emergency generator provides power in the event of a power outage.

Well No. 1 was drilled in 1966 and a supplemental water right was obtained. The 12-inch-diameter,
43-foot-deep well has a current supply rate of approximately 210 gpm. The submersible pump is
equipped with a 5 horsepower motor. Water from Well No. 1 is pumped to the raw water basin at
the treatment plant. Water from the raw water basin is routed through the membrane filters and the

Mashel River
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CT basin prior to entering the clearwells, where the water is stored until it is pumped by the Main
Booster Pump Station to the 996 Zone. Chlorination and pH adjustment occur within the treatment
process. Well No. 1 is within a well field that is under the direct influence of surface water.
Additional data on Well No. 1 and the Town’s other sources is contained in Appendix B.

Well No. 2

Well No. 2 is located approximately 80 feet east of Well No. 1 within the same fenced area. The well
is housed in a CMU block box that contains the mechanical equipment. A separate on-site building
houses the electrical and control equipment. An on-site emergency generator provides power in the
event of a power outage.

Well No. 2 was drilled in 1969, and a supplemental water right was obtained for the well in 1967.
The 10-inch-diameter, 44-foot-deep well has a current supply rate of approximately 220 gpm. The
submersible pump, which was replaced in 2011, is equipped with a 5 horsepower motor. Water from
Well No. 2 is pumped to the raw water basin at the treatment plant. Water from the raw water basin
is routed through the membrane filters and the CT basin prior to entering the clearwells, where the
water is stored until it is pumped by the Main Booster Pump Station to the 996 Zone. Chlorination
and pH adjustment occur within the treatment process. Well No. 2 is within a wellfield that is under
the direct influence of surface water. Additional data on Well No. 2 and the Town’s other sources is
contained in Appendix B.

Well No. 5

Well No. 5 is located near the Mashel River intake. The well was drilled in 1976 and added to Well
No. 2’s water right. The 8-inch-diameter, 70-foot-deep well had a supply rate of approximately 40
gpm when it was equipped with a pump. Due to the low capacity, the submersible pump was
removed and the Town uses the well for level monitoring. The well is considered an abandoned
source of supply.

Well No. 6

Well No. 6 is located on the treatment plant property in the northwest corner of the site behind the
control building. The well was drilled and equipped in 2004. Well No. 6 was added to the water right
for Well No. 2 and Well No. 5. The 12-inch-diameter, 73.5-foot-deep well has a current maximum
supply rate of approximately 200 gpm. The submersible pump is equipped with a 7.5 horsepower
motor. An on-site emergency generator provides power in the event of a power outage.

Water from the well is pumped to the raw water basin at the treatment plant. Water from the raw
water basin is routed through the membrane filters and the CT basin prior to entering the clearwells,
where the water is stored until it is pumped by the Main Booster Pump Station to the 996 Zone.
Chlorination and pH adjustment occur within the treatment process. Well No. 6 is considered
ground water under the direct influence of surface water. Additional data on Well No. 6 and the
Town’s other sources is contained in Appendix B.
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Well No. 7

Well No. 7 is located on the treatment plant property in
the northeast corner of the site. The well was drilled and
equipped in 2004. Well No. 7 was added to Well No. 1’s
water right. The 12-inch-diameter, 99-foot-deep well has a
current maximum supply rate of approximately 325 gpm.
The submersible pump is equipped with a 15 horsepower
motor. An on-site emergency generator provides power in
the event of a power outage.

Water from the well is pumped to the raw water basin at
the treatment plant. Water from the raw water basin is
routed through the membrane filters and the CT basin
prior to entering the clearwells, where the water is stored
until it is pumped by the Main Booster Pump Station to the 996 Zone. Chlorination and pH
adjustment occur within the treatment process. Well No. 7 is considered ground water under the
direct influence of surface water. Additional data on Well No. 7 and the Town’s other sources is
contained in Appendix B.

Pump Station Facilities

Main Booster Pump Station

The above-grade Main Booster Pump Station is located at the water treatment plant. The pump
station has three vertical turbine pumps that are used to pump water from the Town’s sources to the
996 Zone Reservoir. Each pump is rated at 750 gpm and powered by a 60 horsepower motor. The
normal pumping rate of the facility is approximately 750 gpm, the pumping rate of the facility is
1,500 gpm when two pumps are utilized, and the maximum facility pumping rate is 2,250 gpm when
three pumps are utilized. The facility is equipped with an emergency generator to provide power in
the event of a power outage. Additional data on the Main Booster Pump Station and the Town’s
other pump stations is contained in Appendix B.

Center Street Booster Pump Station

The above-grade Center Street Booster Pump Station is
located on property that is owned by the Town near the
intersection of Center Street and Conant Drive North. The
pump station has two end-suction centrifugal pumps and one
vertical multi-stage pump that are used to pump water from
the 996 Zone to the 1050 Zone. The primary pump is the
vertical multi-stage pump, which is rated at 75 gpm and has a
5 horsepower motor. Pump No. 2 is rated at 125 gpm and
powered by 5 horsepower motor. Pump No. 3 is a 50 gpm
pump with a 3 horsepower motor. The maximum pumping

Center Street Booster
Pump Station

Main Booster Pump Station
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rate of the facility is approximately 250 gpm. The pump station is not equipped with an engine
generator for backup power in the event of a power failure. Additional data on the Center Street
Booster Pump Station and the Town’s other pump stations is contained in Appendix B.

Hilltop Booster Pump Station

The above-grade Hilltop Booster Pump Station is located on
property adjacent to the 996 Zone Reservoir within a fenced
site owned by the Town. The pump station has one end-
suction centrifugal pump and one vertical multi-stage pump
that are used to pump water from the 996 Zone to the 1077
Zone. Pump No. 1 is capable of pumping 75 gpm and is
equipped with a 5 hp motor. Pump No. 2 is capable of
pumping 100 gpm and is equipped with 7.5 hp motor. The
normal pumping rate of the facility is approximately 175
gpm. The pump station supplies the Hilltop Reservoir and
the 1077 Zone. The pump station is also equipped with
chlorine residual and pH monitoring equipment for the 996
Zone Reservoir. An on-site emergency generator provides power in the event of a power outage.
Additional data on the Hilltop Booster Pump Station and the Town’s other pump stations is
contained in Appendix B.

Storage Facilities

996 Zone Reservoir

The 996 Zone Reservoir is located adjacent to a gravel
road on a fenced site in a residential area. The reservoir
provides 282,000 gallons of water storage for the 996
Zone. The 40-foot-diameter, 32-foot-tall concrete tank
provides approximately 9,400 gallons of storage per foot
height. The tank has separate 12-inch fill and draw lines
for improved mixing. In 1991, the tank’s roof and liner
were replaced. The 996 Zone Reservoir is equipped with
telemetry for communication with the Main Booster
Pump Station. Additional data on the 996 Zone
Reservoir and the Town’s other reservoirs is contained in
Appendix B.

Hilltop Booster Pump Station

996 Zone Reservoir
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1050 Zone Reservoir

The 223,000 gallon 1050 Zone Reservoir is located along a gravel
road on Dow Ridge. The 1050 Zone Reservoir provides water
storage for the 1050 Zone. The 30-foot diameter, 49-foot tall steel
tank provides approximately 5,310 gallons of storage per foot height.
A single 8-inch-diameter water main serves as the reservoir’s
common inlet/outlet pipe. The reservoir was retrofitted for seismic
events after the 2001 Nisqually Earthquake. The 1050 Zone
Reservoir is equipped with telemetry for communication with the
Center Street Booster Pump Station. Additional data on the 1050
Zone Reservoir and the Town’s other reservoirs is contained in
Appendix B.

Hilltop Reservoir

The 500,000 gallon Hilltop Reservoir is located on a fenced
site at the top of a hill. The 48-foot-diameter, 40-foot-tall
steel tank was completed in 2005 and provides
approximately 13,514 gallons of storage per foot height for
the 1077 Zone. Separate 12-inch-diameter water mains serve
as the reservoir’s inlet and outlet pipes. The Hilltop
Reservoir is equipped with telemetry for communication
with the Hilltop Pump Station. Additional data on the
Hilltop Reservoir and the Town’s other reservoirs is
contained in Appendix B.

Distribution and Transmission System

The Town’s water service area contained more than 19 miles of water main at the end of 2011
ranging in size from 4 inches to 12 inches. As shown in Table 2-1, most of the water main
(approximately 72 percent) within the service area is 8-inch-diameter or smaller. Approximately 30
percent of the water mains are larger than 8-inches in diameter.

1050 Zone Reservoir

Hilltop Reservoir
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Table 2-1
Water Main Inventory

Diameter Length

(Inches) (Feet) % of Total

4 8,032 7.9%

6 23,015 22.5%

8 42,096 41.2%

10 23,361 22.9%

12 5,712 5.6%

Totals 102,216 100%

Approximately 60 percent of the water main in the system is PVC. The other 40 percent of the pipe
in the system is primarily asbestos-cement, cast iron or ductile iron. All new water main installations
are required to use PVC or ductile iron water main in accordance with the Town’s development and
construction standards.

The life expectancy of water main is generally 50 years. Although the age of individual water mains is
unknown, it is assumed that the cast iron pipe (approximately 15 percent of the system) is more than
50 years old, and the asbestos-cement pipe (approximately 15 percent of the system) is
approximately 45 years old. The cast iron and asbestos-cement pipes are probably reaching their life
expectancies and are of particular concern. All other pipe was likely installed in the 1970s or later.

Pressure Reducing Stations

Pressure reducing 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
pressure reducing station is essentially a below-grade vault
(typically concrete), which normally contains two pressure
reducing valves (PRV), sometimes a pressure relief valve, 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.

Pressure reducing stations can serve multiple purposes. They can
function as an active supply facility by maintaining a continuous

Center Street PRV
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supply of water into a lower zone that has no other source of supply, such as a well or reservoir.
Pressure reducing stations can also function as standby supply facilities that are normally inactive (no
water flowing through them). The operation of this type of station is typically triggered by a drop in
water pressure near the downstream side of the station. A typical application of this function is a
pressure reducing station that is only needed to supply additional water to a lower zone during a fire
flow situation. The pressure setting of the control valve within the station allows it to remain closed
during normal system operation and open only during high demand conditions, like fire flows, to
provide the additional supply needed.

The Town’s water system has a total of six pressure reducing stations, as shown in profile view in
Figure 2-2. Four are located at the boundary between the 1050 Zone and 996 Zone, and two are
located at the boundary between the 1077 Zone and the 996 Zone. The pressure reducing stations
between the 1050 Zone and 996 Zone only provide water to the lower zone during fire flow
situations and occasionally during peak demand events. The two PRVs between the 1077 Zone and
996 Zone are equipped with a large PRV and a small PRV. The large PRVs only provide water to
the lower zone during fire flow situations and occasionally during peak demand events. The small
valves are set to provide a small amount of continuous supply to the 996 Zone to facilitate turnover
in the Hilltop Reservoir. A listing of all pressure reducing stations and related data is contained in
Appendix B.

Water System Interties

Water system interties are physical connections between adjacent water systems. Interties are
normally separated by a closed isolation valve or control valve. Emergency supply interties provide
water from one system to another during emergency situations only. An emergency situation may
occur when a water system loses its main source of supply or a major transmission main and is
unable to provide a sufficient quantity of water to its customers. Normal supply interties provide
water from one system to another during non-emergency situations and typically supply water at all
times.

The Town’s water system currently has no interties. The Town does not currently have excess
supply for providing water to neighboring communities and there are no significant, reliable water
systems in the vicinity of the Town capable of providing an intertie. Unless Pierce County develops
significantly around the Town and sources of supply significantly improve, interties are likely
unfeasible.

Telemetry and Supervisory Control System

Successful operation of any municipal water system requires gathering and using accurate water
system information. A telemetry and supervisory control system gathers information and can
efficiently control a system by automatically optimizing facility operations. A 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.
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The Town’s primary Supervisory Control and Data Acquisition System (SCADA) was installed
when the water treatment plant was upgraded in 2006. The system consists of a Programmable
Logic Controller (PLC) that serves as the Master Telemetry Unit (MTU), a Graphical User Interface
(GUI) computer system, and a laptop computer for communicating to the GUI from a remote
location. The MTU controls and monitors the sources of supply and the treatment plant. The
system has the ability to control remote facilities in the future. A Local Area Network (LAN)
provides communication between the treatment process equipment and the MTU. The 996 Zone
Reservoir is monitored and communication is via a wireless signal. The analog signal of the level
transmitter at the 996 Zone Reservoir is connected to a wireless transmitter at the top of the Hilltop
Reservoir. A wireless receiver at the water treatment plant converts the wireless signal to an analog
signal that connects to the PLC at the water treatment plant. The system is also equipped with a
software based automatic dialer system for notifying staff of alarm events.

Control of the 1050 and 1077 Zones is not connected to the MTU at the treatment plant. However,
the Center Street Booster Pump Station is controlled by the level in the 1050 Zone Reservoir and
the Hilltop Booster Pump Station is controlled by the level at the Hilltop Reservoir. The level data
information is communicated to the Center Street Booster Pump Station through buried cable. For
the Hilltop Booster Pump Station, the level data is transmitted by an analog signal from the Hilltop
Reservoir to the station’s pump controller.

Water System Operation and Control

The Town’s groundwater and surface water supply sources feed the raw water basin at the treatment
plant. Level monitoring equipment in the clear wells sends a signal to the MTU to call the sources of
supply on. The river source is the lead source of supply in the summer and the wells are the lead
sources of supply during the other months of the year. Generally, the river source is only used
during the summer months. When the turbidity level is high in the summer, an automatic valve on
the river inlet is closed and water is diverted. When the clear well levels are low, the lead well, Well
No. 7, is turned on. The lag supply sources, in call order, are Well No. 2, Well No. 1, and Well No.
6.

The Main Booster Pump Station pumps water from the clear wells to the 996 Zone Reservoir. When
the level of the 996 Zone Reservoir drops, a signal is sent to the booster pump station to start the
pumps. The 996 Zone is served by the 996 Zone Reservoir. The number of pumps turned on
depends on the demand in the system and the pumps turn off when the reservoir is full.

In a similar manner, the Center Street Booster Pump Station is controlled by the level in the 1050
Zone Reservoir. The pumps are turned on when the level in the reservoir is drawn down and the
pumps are turned off when the reservoir is full. The Hilltop Booster Pump Station is controlled by
the level in the Hilltop Reservoir. The pumps are turned on when the level in the reservoir is drawn
down and the pumps are turned off when the reservoir is full.

The four pressure reducing stations between the 1050 Zone and 996 Zone do not normally supply
water, but are set to supply water to the 996 Zone upon a suppressed level in the 996 Zone
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Reservoir or during a localized drop in pressure, such as during a fire flow. The large pressure
reducing valves between the 1077 Zone and the 996 Zone also only operate during suppressed levels
in the 996 Zone Reservoir or drops in pressure. The small pressure reducing valves between the
1077 Zone and the 996 Zone are set to improve turnover in the Hilltop Reservoir and allow water
to flow from the higher zone to the lower zone.

ADJACENT WATER SYSTEMS

The Town is located in rural Pierce County and is not adjacent to any large water systems. A few
small water systems are located in the vicinity of the Town’s water service area. The water systems
are shown in Figure 2-3. The following is a brief description of each of these water systems.

Pack Forest

The water system for the Charles Lathrop Pack Forest, a University of Washington demonstration
forest, is located southwest of the Town’s service area boundary. The water system has
approximately 17 connections. Water is supplied to the system by a single well that was drilled in
2005. The system has a spring source that is under the influence of surface water and is only used in
the event of an emergency. A feasibility study was performed in 1996 to determine if the Town
could supply water to Pack Forest, but the University of Washington decided to pursue its own
additional sources of supply.

Barneys Corner Water System

The Barneys Corner Water System is located northwest of the Town. The small water system serves
approximately three connections with a single well. There are no plans for interties between this
system and the Town’s water system at this time.

Pioneer Farm Museum

The Pioneer Farm Museum has its own water system supplied by a groundwater well with one
connection. The water system is located west of the Town along the Ohop Valley Road. There are
no plans for interties between this system and the Town’s water system at this time.
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Land Use and Population

INTRODUCTION

The Town of Eatonville’s (Town) Comprehensive Plan was completed in December 1993 and was last
updated in October 2005. Minor amendments have been made to the plan since the 2005 update.
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 Town’s
Comprehensive Water System Plan (WSP) with other plans; identifies the designated land uses
within the existing and future service area; and identifies population projections within the Town
planning area.

COMPATIBILITY WITH OTHER PLANS

Introduction

To ensure that the WSP is consistent with the land use policies that guide it and other related plans,
the following planning documents were examined.

 Growth Management Act

 Town of Eatonville Comprehensive Plan

 Pierce County Comprehensive Plan

 Pierce County Coordinated Water System Plan

Growth Management Act

The State of Washington Growth Management Act of 1990 (and its multiple amendments) defined
four goals relevant to this WSP:

1. Growth and services should be in urban areas;

2. There should be consistency between land use and utility plans and their implementation;

3. There should be concurrency of growth with public facilities and services; and

4. Critical areas should be designated and protected.

Urban Growth Area

The GMA requires that Pierce County (County) and the Town cooperate in designating an Urban
Growth Area (UGA). As part of the development of its 1993 Comprehensive Plan, the Town
designated an UGA that would accommodate the Town’s projected population growth and
projected growth within the unincorporated portion of the UGA. Since this time, the Town has
modified its UGA on several occasions. The current UGA is shown in Figure 3-1.

3
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Consistency

The GMA requires planning consistency from two perspectives. First, it requires consistency of
plans among jurisdictions. This means that plans and policies of the Town and the County must be
consistent (RCW 36.70A.100). Second, the GMA requires the implementation of the plan be
consistent with the Comprehensive Plan (RCW 36.70A.120).

The 2003 Municipal Water Law also requires that WSPs are consistent with local plans and
regulations. The signed Consistency Statement Checklists, included in Appendix D, from the Town
and County Planning Departments document the determination that the WSP is consistent with the
Town and County plans and regulations.

Concurrency

Concurrency means that adequate public facilities and services must be provided at the time growth
occurs, which is defined as being within a 6-year time frame. For example, growth should not occur
where schools, roads, and other public facilities are overloaded. Concurrency provides assurance 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 requires that when public facilities and services can not be maintained at an
acceptable level of service, the new development should be prohibited (RCW 36.70A.100).

Critical Areas

The GMA requires that critical areas be designated and protected. Critical areas include fish and
wildlife habitats, flood zones, aquifer recharge areas, streams, creeks, rivers, lakes, wetlands, and
other surface water, and geologic hazard areas such as steep slopes and liquefaction zones.
Appendix E contains a SEPA checklist that addresses other environmental concerns.

Town of Eatonville Comprehensive Plan

The Land Use Element of the Town’s Comprehensive Plan is the Town’s vision of how growth and
development should occur over a 20-year horizon. While the Land Use Element goals and policies
set forth general standards for locating land uses, the Comprehensive Plan’s Land Use Plan Map, which
has been reproduced and is shown in Figure 3-1, indicates geographically where certain types of
uses may be appropriate. The Land Use Plan Map is a blueprint for development of an area, whereas
the zoning code is the regulatory means for implementing it.

The Land Use Element articulates many of the same goals and concerns of the GMA. Like the
GMA, the Land Use Element seeks to accommodate growth while preserving the Town’s character
and protecting the environmentally sensitive areas. It seeks to promote a strong local economy and
vital commercial, industrial, and airport industrial districts by focusing economic development
within them and establishing development guidelines. The Utilities Element ensures that new
development will be adequately serviced without compromising existing levels of service, similar to
the principal of concurrency as defined in the GMA.

The Town encompassed an area of approximately 1,102 acres or 1.7 square miles at the time of the
2005 Comprehensive Plan. The Town’s UGA consists of approximately 2,160 acres, or approximately
3.3 square miles. According to the Comprehensive Plan, approximately 82 percent (261 of 318 acres) of



Land Use and Population

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 3-3 J:\Data\EAT\111-070\Plan\EAT 2012 WSP Ch3.doc (02/19/13 8:15 AM)

the residential land area within the Town limits was developed. The vacant or undeveloped land
within the Town limits in addition to the available land in the urban growth expansion area was
determined to be sufficient for accommodating the Town’s projected number of housing units.

Pierce County Comprehensive Plan

The Pierce County Commissioners adopted the Pierce County Comprehensive Plan on November
29, 1994. The plan was effective on January 1, 1995. Since this time, the plan has been amended
several times to incorporate UGA, Capital Facility Plan, and land use changes. The plan designates
incorporated cities and towns, including the Town, as subareas and acknowledges these areas as
having individual comprehensive plans. Together with these subareas, the County determines
adequate growth areas for each subarea. The County’s Comprehensive Plan also guides development in
unincorporated Pierce County. The Pierce County Comprehensive Plan is codifed as Title 19A of the
Pierce County Code.

Similar to the Town’s Comprehensive Plan, the County’s Comprehensive Plan contains the following land
use goals:

 “manage growth so that delivery of public facilities and services will occur in a fiscally
responsible manner to support development and redevelopment in the County;

 …achievement of a stable and diversified economy offering a wide variety of employment
opportunities;

 achieve a well-balanced and well-organized combination of open space, commercial,
industrial, recreation and public uses served by a convenient and efficient transportation
network while protecting the fabric and character of the residential neighborhoods; and

 ensure proper management of the environment and conservation of natural resources”.

Pierce County Coordinated Water System Plan

The Pierce County Coordinated Water System Plan (CWSP), dated April 2001, is the result of a
study performed by consultants under direction of the Pierce County Water Utility Coordinating
Committee (WUCC), Pierce County, Pierce County Planning Agency, City of Tacoma, and the
Tacoma-Pierce County Health Department. The members of the WUCC represent the collective
efforts of all public water systems with more than ten service connections that provide service
within the County. The CWSP was adopted in 1996 and updated in 2001.

The purpose of the CWSP is to assist the area’s water utilities in establishing an effective process for
planning and development of public water systems and restricting the proliferation of small public
water systems. The CWSP accomplishes this by establishing future service area boundaries,
minimum design standards, service review procedures, appeals procedures, long-term regional water
supply strategy, water conservation program and goals, and the satellite system management
program. As can be seen in the following sections of this WSP, the Town has established policies,
design criteria, and goals that meet or exceed the requirements and goals of the CWSP.
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LAND USE

The existing Town limits currently encompass an area of approximately 1,176 acres. The Town’s
existing UGA encompasses approximately 900 additional acres outside of the current Town limits.
The retail/future water service area is equivalent to the UGA. The Town’s Land Use Map, shown in
Figure 3-1 and originally published in the Town’s Comprehensive Plan, guides development within the
Town and the UGA.

Existing Land Use

The County maintains parcel-based information regarding existing land use. Within the existing retail
water service area (WSA), approximately 45 percent of the land has an existing residential use and
approximately 12 percent has an existing commercial use. Approximately 35 percent of the retail
water service area is unbuilt, which includes vacant, open space, and recreational land. A summary of
the existing land uses is provided in Table 3-1.

Table 3-1
WSA Existing Land Use

Existing Land Use Percent of WSA

Residential 45%

Commercial 12%

Industrial 3%

Transportation/Utility 1%

Education 2%

Public Facilities 1%

Unbuilt 35%

Total 100%

Town Land Use Designations

Approximately 60 percent of the area within the current Town limits is designated for residential
use. The remaining 40 percent is commercial, industrial, aerospace, park, school land, and other
small uses. Within the current UGA, and outside of the Town limits, the land use is approximately
44 percent residential. The remaining land within the UGA and outside of the Town limits is
commercial, industrial, utilities or parks, and open space land. The land use categories are defined in
the Town’s Comprehensive Plan and allowable densities are defined by the Town’s zoning code. Brief
descriptions of the Town’s land use designations are as follows:

 Single Family Residential: Residential development at a density not less than two dwelling
units per acre.

 Multi-Family Residential: Residential development at an average density of 10 dwellings per
gross acre or 12 dwellings per net acre.
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 Mixed Used: Diverse development of various housing types, commercial, and office uses.

 Commercial: Varied retail and office development.

 Industrial: Primarily light industrial activities.

A summary of Town land use designations and associated percentages of the UGA and retail WSA
are provided in Table 3-2.

County Land Use Designations

The land use for the area outside of the Town’s UGA is designated by the County and is comprised
of residential, parks and recreation, agricultural resource and designated forest land. A brief
description of each of the County’s land use designations surrounding the Town’s WSA is provided
within. The County also allows one accessory unit per residential lot where an existing single-family
dwelling exists for each of these land use designations.

 Rural 10: Generally allows 1 dwelling unit per 10 acres.

 Rural 20: Generally allows 1 dwelling unit per 20 acres.

 Moderate Density Single Family: Generally allows residential densities of up to 4 dwelling
units per acre without sewer and up to 6 dwelling units per acres with sewer.

 Parks and Recreation: Land designated for park and recreational use.

 Designated Forest Land: Limited development is allowed on Designated Forest Land.

 Agricultural Resource Land: Land is devoted to agricultural and livestock production with an
allowance for 1 dwelling unit per 10 acres.
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Table 3-2
Summary of Land Use Designations in the UGA and WSA

Land Use Designation Acreage Percent of UGA/WSA

Single Family Residential 941 45%

Multi-Family Residential 56 3%

Commercial 166 8%

Aerospace 130 6%

Industrial 213 10%

Mixed Use 43 2%

Parks and Open Space 250 12%

Cemetery 4 0%

Schools 43 2%

Utilities 50 2%

Right-of-Way/No Designation 194 9%

Total 2,089 100%

Town Land Use

POPULATION

Household Trends

The Town’s residential community is comprised largely of single family residences. In 2010,
approximately 692 housing units, or 70 percent, were owner-occupied housing units and
approximately 300 housing units, or 30 percent, were renter-occupied housing units. According to
the U.S. Census Bureau, the average household size in the Town was 2.78 persons per household in
2000, which has increased from 2.69 in 2000. The average number of persons per household was
2.84 for owner-occupied housing units and 2.64 for renter-occupied units. The average household
size in the entire County was 2.57 persons per household in 2000. The higher average household
size in the Town reflects the high percentage of single family homes in the Town.

Existing and Future Population

The County experienced population growth and physical development in the recent years at rates
that were slower than the previous 10 years. The population of the County increased approximately
13.5 percent from 2000 to 2010 per the U.S. Census Bureau data. The population of the Town
increased approximately 37 percent during the same period, due to various annexations and new
home construction.

Table 3-3 illustrates the historical population growth since 1980, and the projected future growth
for the Town. The historical population data shown in Table 3-3 represents the population within
the established Town limits for each year, whereas the projected population data is based on growth
estimates both inside the current Town limits and within the UGA. The Town’s population is
expected to grow from 2,775 people in 2011 to approximately 5,770 people in 2032 within the Town
limits and UGA, which is an average growth rate of approximately 3.4 percent per year. Growth is
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expected to be slow through 2013 and to annually increase between 2014 and 2022. The Town’s
2022 population forecast of 4,120 people was established by the Town’s Comprehensive Plan and
adopted in Pierce County Ordinance 2003-104s.

Table 3-3
Town Population Trends and Projections

Year Population

Historical

1980 998

1990 1,374

2000 2,012

2001 2,087

2002 2,161

2003 2,236

2004 2,310

2005 2,385

2006 2,460

2007 2,534

2008 2,609

2009 2,683

2010 2,758

2011 2,775

Projected

2012 2,785

2013 2,792

2014 2,848

2015 2,919

2016 3,007

2017 3,112

2018 (+ 6 years) 3,236

2022 (+ 10 years) 4,120

2032 (+ 20 years) 5,770
NOTE: The historical population represents the population w ithin the

Tow n limits. The projected population is based on estimated grow th

rates w ithin the current Tow n limits and the UGA.
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Buildable Lands Analysis

The County prepared a Buildable Lands Report, dated September 2007, that includes a buildable
lands analysis for the Town. The purpose of the analysis was to determine the additional housing
unit capacity within the Town limits. The analysis examined each individual parcel of land and
determined the additional housing unit capacity available based on parcel area, constructability, and
land use designation. The results indicated that there was the capability to construct approximately
1,837 additional housing units within the Town’s limits. The analysis also calculated a housing unit
need of 257 units to accommodate the projected 2022 population of the Town. The
2022 population estimate of 2,780 people was for the Town limits and did not include the UGA.
The report indicated that the Town’s housing unit capacity at the time of the report exceeded the
housing unit need.

For the purposes of this WSP, the buildable lands analysis was expanded to encompass the Town’s
retail WSA beyond the Town limits. Since a detailed buildable lands analysis was completed for the
Town limits in the County’s 2007 Buildable Lands Report, the effort within the Town limits was not
duplicated. The retail WSA analyses are based on existing land use and zoning to determine the total
number of potential water connections within the service area outside of the Town limits. The
County code allows detached accessory dwelling units (ADUs) for each residential unit and one
ADU was assumed for each residential parcel in the WSA. Table 3-4 summarizes the results of the
analysis and detailed calculations are provided in Appendix R. The UGA, which is equivalent to the
retail WSA, has the capacity for approximately 2,570 total equivalent residential units (ERUs) based
on existing land use categories. A sum of the totals from the two buildable lands analyses indicates
that the retail WSA has the capacity for approximately 4,410 ERUs or potential water service
connections.

Table 3-4
Retail Water Service Area Buildable Lands Summary

Area Housing Unit Capacity/ERUs

Town Limits 1,837

UGA outside of the Town Limits 2,573

Total 4,410
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Water Demands

INTRODUCTION

A detailed analysis of water system demands is crucial to the planning efforts of a water supplier. A
demand analysis first identifies current demands to determine if the existing system can effectively
provide an adequate quantity of water to its customers under the most crucial conditions, in
accordance with federal and state laws. A future demand analysis identifies projected demands to
determine how much water will be needed to satisfy future growth of the water system and continue
to meet federal and state laws.

Demands on the water system 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 (ADD), peak day demand (PDD), peak hour demand
(PHD), fire flow demand, future demands, and a water use efficiency demand reduction forecast.

The magnitude of water demands is typically based on three main factors: 1) population, 2) weather,
and 3) water use classification. Population and weather have the two largest impacts on water system
demands. Population growth has a tendency to increase the annual demand; whereas, 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.

Certificate of Water Availability

In accordance with the requirements of the Growth Management Act (GMA), the Town of
Eatonville (Town) must identify that water is available prior to issuing a building permit. A
"Certificate of Water Availability" (CWA) is issued if there is sufficient water supply to meet the
domestic water service and fire flow requirements of the proposed building. 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 (DOH) has developed a handbook
titled Guidelines for Determining Water Availability for New Buildings.

CURRENT POPULATION AND SERVICE CONNECTIONS

Residential Population Served

The population within the Town limits was 2,775 in 2011. The Town serves water to approximately
21 customer connections outside of the Town limits along Eatonville Highway and near the
intersection of Hilligoss Lane and 428th Street East. At approximately 2.78 people per residence, an
estimated 60 additional people are served outside of the Town limits.

4
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In 2011, the Town provided water service to an average of 1,036 customer accounts, of which
approximately 870 or 84 percent of these accounts were single-family residential customers, 160
accounts or 15 percent were multi-family residential, schools, commercial and other customers, and
6 accounts or 1 percent were fire hydrants and fire sprinklers.

Water Use Classifications

The Town has divided all water customers into categories based on water meter size and customer
class for billing purposes. For planning purposes, the water customers have been distributed into
three different groups – single-family residential; multi-family residential, schools, commercial and
other; and fire sprinklers and fire hydrants. The demand analysis that follows will report on the
water use patterns of these three user groups.

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 for the Town
from 2008 through 2011. Data between 2004 and 2007 was unavailable due to a new billing system
that was introduced in mid-2007.

As shown in Chart 4-1, the single-family residential class represents approximately 84 percent of all
connections, but only 70 percent of total system consumption, as shown in Chart 4-2. 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, the single-family residential customers use an average of
approximately 177 gallons per day (gpd) per connection, compared to the multi-family, school,
commercial and other customers that use an average of approximately 407 gpd per connection, and
the fire sprinkler and fire hydrant customers that only use water occasionally. The higher
consumption of non-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 the system’s highest individual water users.
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Table 4-1
Average Annual Metered Consumption and Service Connections

Customer Class

Year Single Family
Multi-Family, Schools,

Commercial, Other

Fire Sprinklers,

Hydrants
Totals

Average Number of Connections

2008 865 161 6 1,032

2009 881 156 6 1,043

2010 874 157 6 1,037

2011 870 160 6 1,036

Average Annual Consumption (1000 gals)

2008 60,488 25,120 0 85,608

2009 66,269 25,098 0 91,367

2010 58,970 23,226 0 82,196

2011 56,290 23,743 0 80,034

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

2008 192 428 0

2009 206 441 0

2010 185 406 0

2011 177 407 0

The general decline in average annual consumption from 2008 to 2011 for all customer classes is
shown in Table 4-1. In 2011, the single-family residential customers used an average of 8 percent
less water than in 2008. The customer class consisting of multi-family residential, schools,
commercial and other users also shows a decreasing trend in water consumption per connection.
The decline in consumption is likely due to the Town’s water use efficiency efforts.
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Chart 4-1
2011 Water Connections by Customer Class

Chart 4-2
2011 Water Consumption by Customer Class



Water Demands

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 4-5 J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH4.DOC(2/8/13-8:30)

Table 4-2 shows the largest water users of the system in 2010 and their total amount of metered
consumption for the year. The total water consumption of these 11 water accounts represented
approximately 15 percent of the system’s total consumption in 2010. The list of accounts in the table
consists of schools, multi-family residences, commercial facilities, the sewer treatment plant, and a
church. In 2011 a leak was found at Keybank, the fourth largest water user in 2011. The fix was
repaired in 2011 and Keybank is no longer one of the largest water users in the system.

Table 4-2
2010 Largest Water Users

Name Address Yearly Consumption (gals)

Eatonville School District Irrigation 209 Washington Ave N 3,423,969

Town of Eatonville Sewer Plant 370 Mashell Ave S 2,140,000

Nybo Redi Mix Concrete 675 Center St E 1,091,900

Keybank 101 Center St W 922,610

Eatonville School District Sprinkler 302 Mashell Ave N 859,800

Eatonville School District Gym 302 Mashell Ave N 828,100

Malcom's Laundromat 320 Center St E #A4 735,850

Glacier Village Apartments 212 Glacier Ave N 707,000

Daka Inc. Apartments 206 Carter St E 633,300

Westwood (John Hightower) 815 Eatonville Hwy W 624,830

Eatonville Baptist Church 825 Eatonville Hwy W 618,500

Largest Water Users Total 12,585,859

Water System Total 82,195,951

Percent of Total 15%

Demand for residential and commercial customers varies throughout the year, typically peaking in
the hot summer months. Residential and commercial customers often peak at different times or
have different peaking factors because their uses differ. The demand for single-family residential
customers in the Town generally peaks in August as shown in Chart 4-3. For the Town, the demand
for the multi-family residential, schools, commercial and other customers also peaks in August, as
shown in Chart 4-4. However, the peak month consumption versus average month consumption
factor for multi-family residential, schools, commercial and other customers in the Town’s water
system is slightly higher than the peak month consumption versus average month consumption
factor for single family residential customers, indicating that the non-single family class experiences
slightly higher peaks than the single family class as indicated in Chart 4-5.
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Chart 4-3
Historical Monthly Single Family Consumption

Chart 4-4
Historical Monthly Non-Single Family Consumption
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Chart 4-5
Average Monthly Peaking Factors by Customer Class

Water Supply

Water supply, or production, is the total amount of water supplied to the system, as measured by the
meters at each supply source. Water supply is different than water consumption in that water supply
is essentially the recorded amount of water put into the system, and water consumption is the
recorded amount of water taken out of the system. The measured amount of water supply in any
system is typically larger than the measured amount of water consumption, due to non-metered
water use and water loss (i.e., distribution system leakage). Table 4-3 summarizes the total amount
of water supplied by the sources for 2004 through 2011 and the calculated ADD for each year.
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Table 4-3
Historical Water Supply and System Demand

Year

Population

in Town

Limits

Population

Outside

Town

Total

Population

Served

Annual Supply

(gal)

Average Daily

Demand

(gpm)

Average Demand

Per Capita

(gpd)

2004 2,310 60 2,370 106,102,043 202 123

2005 2,385 60 2,445 109,419,274 208 123

2006
1 2,460 60 2,520 126,053,920 240 137

2007 2,534 60 2,594 164,323,600 313 174

2008 2,609 60 2,669 126,539,000 241 130

2009 2,683 60 2,743 132,585,000 252 132

2010 2,758 60 2,818 132,098,000 251 128

2011 2,775 60 2,835 123,773,000 235 120

Average 2008 - 2011 128
1 = River supply data is missing for 2006 and the annual supply quantity is lower than the actual amount supplied.

In general, the Town experienced a trend of increasing water supply, or system-wide water demand
between 2004 and 2007, as shown in Table 4-3, due to system-wide growth and the associated
increase in water usage. The decline between 2007 and 2011 is likely due to water use efficiency
practices, the replacement of old water mains, and the repair of water main leaks to decrease water
supply. The ADD has remained relatively steady for the last 4 years.

Table 4-3 also presents the computation of the demand per capita for 2004 through 2011. Although
the average demand per capita has fluctuated, the average demand per capita for the last 4 years is
128 gpd, which is a 16 percent reduction from the average demand per capita of 153 gpd per capita
reported in the previous Water System Plan (WSP). The average per capita demand is used later in
this chapter to forecast water demands in future years, based on future population estimates.

Table 4-4 shows the average demand of each of the Town’s pressure zones, based on 2011 master
meter data. The master meter supply data in Table 4-4 was used for the existing demands in the
hydraulic model. The total master meter supply data in Table 4-4 is less than the annual supply in
Table 4-3 due to water usage for treatment purposes and potential leakage between the sources of
supply and the master meter, which will be discussed later in this chapter.

Like most other water systems, the Town’s water supply varies seasonally. Chart 4-6 shows the
historical amount of water supplied by the Town’s sources for each month from 2008 to 2011. As
shown in Chart 4-6, water supply increases significantly during summer months, primarily due to
lawn watering. The Town’s highest water use typically occurs in July and August. Water production
from the Mashel River is added to the system to meet the additional demand during these peak
periods, as shown in Chart 4-7.
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Table 4-4
2011 Demands by Pressure Zone

2011 Average Daily Percent of

Pressure Master Meter Supply Demand Total Demand

Zone (gallons) (gpm) (%)

996 81,269,325 155 84.9%

1050 10,270,357 20 10.7%

1077 4,173,318 8 4.4%

Total 95,713,000 182 100%

Chart 4-6
Historical Monthly Water Supply
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Chart 4-7
2011 Monthly Water Supply by Source

Distribution System Leakage

The difference between the amount of water supply and water consumption is the amount of
distribution system leakage (DSL). The amount of DSL in a water system is calculated as the
difference between the amount of water supply and the amount of authorized water consumption.
There are many sources of DSL in a typical water system, including water system leaks; inaccurate
supply metering; inaccurate customer metering; illegal water system connections or water use; fire
hydrant usage; water main flushing; and well backwash and malfunctioning telemetry and control
equipment resulting in reservoir overflows. Several of these types of usages, such as water main
flushing, fire hydrant usage, and well backwash, may be considered authorized uses if they are
tracked and estimated. Although real losses from the distribution system, such as reservoir overflows
and leaking water mains, should be tracked for accounting purposes, these losses must be
considered leakage. The Water Use Efficiency (WUE) Rule, which became effective in 2007,
established a DSL standard of 10 percent or less based on a 3 year average.

Table 4-5 reports the total system leakage and the distribution system leakage for 2008 through
2011. Total system leakage is based on the difference between the amount of water supplied by the
sources and the total authorized consumption. The rolling 3-year average for total system leakage in
2011 was approximately 31 percent. Distribution system leakage is based on the difference between
the amount supplied by the master meter after the supply water is treated and the total authorized
consumption after the master meter. The rolling 3-year average for DSL in 2011 was approximately
16 percent.
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The total supply production and the total master meter supply differ by approximately 28 million
gallons (MG) per year resulting in the two different leakage rates. Approximately 4.5 MG of the
28 MG is authorized consumption utilized in the treatment process for backwash, filter cleaning,
and water quality testing. A portion of the leakage at the water treatment plant (WTP) site is due to
known clear well leaks. The Town plans to further investigate the clear well leakage and locate any
on-site leakage as a capital improvement project, which is identified in Chapter 9. The total
production and total system leakage will be utilized for projecting demands and water system
analyses.

Table 4-5
Distribution System Leakage

2008 2009 2010 2011

Metered Customer Use (1,000 gal) 85,608 91,367 82,196 80,034

Construction/Hydrant Meter Use (1,000 gal) 102 102 16 322

Fire Department Usage (1,000 gal) 241 79 126 93

Hydroseeding (1,000 gal) 7 1 2 0

Flushing (1,000 gal) 20 174 0 0

Treatment Plant Water Usage (1,000 gal) 4,563 4,563 4,563 4,563

Total Authorized Consumption (1,000 gal) 90,541 96,284 86,902 85,010

Total Production (1,000 gal) 126,539 132,585 132,098 123,773

Total System Leakage (1,000 gal) 35,998 36,301 45,196 38,763

Total System Leakage (%) 28.4% 27.4% 34.2% 31.3%

Rolling 3-Year Average DSL (%) 28% 28% 30% 31%

Total Master Meter Supply (1,000 gal) 103,892 105,346 102,055 95,713

Total Distribution System Leakage (1,000 gal) 17,914 13,625 19,715 15,265

Total Distribution System Leakage (%) 17.2% 12.9% 19.3% 15.9%

Rolling 3-Year Average DSL (%) 17% 15% 16% 16%

1 = AC in the DSL equation does not include "treatment plant water usage" since the water is utilized
prior to the master meter.

Authorized Consumption (AC)

Total Production (TP)

Total System Leakage (TP - AC)

Total Master Meter Supply (TMM)

Distribution System Leakage (TMM - AC) 1

The amount of DSL in the Town’s distribution system has been as low as 12.9 percent in 2009 and
as high as 19.3 percent in 2010. Although earlier years are not shown in Table 4-5, the Town
experienced DSL as high as 26 percent in 2007. Thus, the Town has managed to decrease DSL in
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the system by repairing water main leaks and reducing the usage of non-metered water for
construction projects. The DSL percentage is utilized for compliance with the WUE requirements.

The Town plans to decrease the amount of DSL by performing more leak detection on its system
and repairing the leaks found to reduce the amount of water lost. The Town will continue to record
the water used for construction, flushing, and fire department uses. The Town will also implement
the WUE Program contained in Appendix F.

Equivalent Residential Units

The demand of each customer class can be expressed in terms of equivalent residential units (ERUs)
for demand forecasting and planning purposes. One ERU is equivalent to the amount of water used
by a single-family residence. The number of ERUs represented by the demand of the other
customer classes is determined from the total demand of the customer class and the unit demand
per ERU from the single-family residential demand data.

Table 4-6 presents the computed number of ERUs for each customer class for 2008 through 2011
for the Town’s service area. The demands shown are based on supply data that was computed from
the consumption of each class and the average amount of total system DSL from each year. The
demand per ERU for 2011 was 274 gpd. This lies in the typical range of between 250 and 300 gpd
for single-family demand in the Puget Sound area.
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Table 4-6
Equivalent Residential Units (ERUs)

Average Average Annual

Number of Demand Demand per ERU Total

Year Connections (gallons) (gal/day/ERU) ERU's

Single Family Residential (ERU Basis)

2008 865 89,408,312 283 865

2009 881 96,164,349 299 881

2010 874 94,770,817 297 874

2011 870 87,053,778 274 870

Multi-Family Residential, Schools, Commercial, Other

2008 161 37,130,688 283 359

2009 156 36,420,651 299 334

2010 157 37,327,183 297 344

2011 160 36,719,222 274 367

Fire Sprinklers, Hydrants

2008 6 0 283 0

2009 6 0 299 0

2010 6 0 297 0

2011 6 0 274 0

System-Wide Totals

2008 1,032 126,539,000 283 1,225

2009 1,043 132,585,000 299 1,215

2010 1,037 132,098,000 297 1,218

2011 1,036 123,773,000 274 1,237

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. The ADD is determined from historical water use patterns of the
system and can be used to project future demand within the system. ADD data is typically 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 production records from the Town’s sources were reviewed to determine the system’s
ADD. The system’s ADD from 2004 through 2011 is shown in Table 4-3.
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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. PDD typically occurs on a hot summer day when lawn watering
is occurring throughout much of the system. In 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 (wells, springs, pump
stations, interties) are typically designed to supply water at a rate that is equal to or greater than the
system’s PDD.

The PDD is typically determined from the combined flow of water into the system from all supply
sources and reservoirs on the peak day. The Town’s PDD likely occurred during the week of July
31, 2009 when the sources of supply experienced a peak supply rate of 587 gpm and temperatures
approached 90 degrees Fahrenheit in the Town. While the Town’s daily supply information is
available for that week, the reservoir flow data is not available; therefore, the system’s PDD could
not be computed based on actual system data. Instead, a typical PDD/ADD factor for the Puget
Sound region of 2.50 was applied to the system’s actual ADD. This resulted in an estimated PDD of
631 gpm for the peak day in 2009 as shown in Table 4-7.

Peak Hour Demand

Peak Hour Demand (PHD) is the maximum amount of water used throughout the system,
excluding fire flow, during a 1 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 PHD conditions. Equalizing
storage requirements are typically based on PHD data.

The PHD, like the PDD, is typically determined from the combined flow of water into the system
from all supply sources and reservoirs. Hourly water production records and chart recordings of
reservoir levels were not available for the Town’s supply and storage facilities. Therefore, the
system’s PHD could not be computed based on actual system data. Instead, it was estimated by
applying a typical PHD/PDD ratio of 1.80 to the system’s estimated PDD amount. This resulted in
an estimated PHD of 1,135 gpm for the peak hour as shown in Table 4-7.

Table 4-7 also shows the peaking factors of the water system based on the ADD, PDD, and PHD
data presented above. The PDD/ADD ratio of 2.50 is within the typical range of 1.2 to 2.5 for most
systems. The estimated PHD/PDD ratio of 1.8 is within the typical range of 1.3 to 2.0 for most
systems. These peaking factors will be used later in this chapter in conjunction with projected ADD
to project future PDDs and PHDs of the system.
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Table 4-7
Peak Day Demands and Peaking Factors

Peak Day Demand Data

Demand

Demand Type Date (gpm)

Average Day Demand (ADD) 2009 252

Peak Day Demand (PDD)
Daily reservoir data unavailable

Assumed PDD/ADD = 2.50
631

Peak Hour Demand (PHD) Hourly data unavailable 1,135

Assumed PHD/PDD = 1.80

Peaking Factors

Peak Day Demand/Average Day Demand (PDD/ADD) (typ. value assumed) 2.50

Peak Hour Demand/Peak Day Demand (PHD/PDD) (typ. value assumed) 1.80

Peak Hour Demand/Average Day Demand (PHD/ADD) 4.50

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 operate at its optimal condition.
Adequate storage and supply is useless if the transmission or distribution system cannot deliver
water at the required rate and pressure necessary to extinguish a fire.

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 in areas that are not fully
developed. The general fire flow requirement for each land use category is shown in Table 4-8. The
water system analyses presented in Chapter 7 are based on an evaluation of the water system for
providing sufficient fire flow in accordance with these general fire flow requirements. The fire flow
requirements shown in the table do not necessarily equate to actual existing or future fire flow
requirements for all buildings, since this is typically based on building size, construction type, and
fire suppression systems provided. Improvements to increase the available fire flow to meet actual
fire flow requirements greater than those shown in the table shall be the responsibility of the
developer.
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Table 4-8
General Fire Flow Requirements

Fire Flow Requirement Flow Duration

Land Use Category (gpm) (hours)

Single Family Residential 1,000 2

Multi-Family Residential 2,500 2

Commercial/Business Park 2,500 3

Industrial/Airport 2,500 3

Schools 2,500 3

FUTURE WATER DEMANDS

Basis for Projecting Demands

Future demands were calculated from the results of the existing per capita demand computations
shown in Table 4-3 and the projected population data from Chapter 3. Future demand projections
were computed with and without water savings expected from implementing WUE measures
contained in the Town’s WUE Program in Appendix F. The calculated future per capita demand of
128 gpd was used for all demand projections without savings from WUE measures. The per capita
demand was reduced to reflect the WUE goals and used as the basis for future water demand
projections with implementation of the WUE Program. The Town’s WUE Program presents a goal
to reduce the 4-year rolling average demand per capita by 6 percent by the year 2018 and by 8
percent by the year 2032.

Future demands for the hydraulic model were calculated from the results of the total master meter
supply data shown in Table 4-4. Differences between the master meter supply and per capita
demand is discussed earlier in this chapter.

Demand Forecasts and Conservation

Table 4-9 presents the 1-year, 2-year, 3-year, 4-year, 5-year, 6-year, 7-year, and 20-year water
demand forecasts for the Town’s water system. The actual demand data from 2011 and the
estimated demand for 2012 are also shown in the table for comparison purposes. The future ADDs
were projected based on population estimates for the given years and the estimated demand per
capita values. The future PDDs and PHDs shown were computed from the projected ADDs and
the existing system peaking factors shown in Table 4-7. The future demand projections are also
shown with and without estimated reductions in water use from achieving WUE goals.

The analysis and evaluation of the existing water system with proposed improvements, as presented
in Chapters 7 and 9, is based on the 20-year projected demand data without WUE reductions. This
ensures that the future system will be sized properly to meet all requirements, whether or not
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additional water use reductions are achieved. However, the Town will continue to pursue reductions
in water use by implementing the WUE Program contained in Appendix F of this WSP.

Table 4-10 presents the existing and projected ERU’s of the system. The 6-year and 20-year ERU
forecast is based on the projected water demand data. The historical and projected water demand
and ERU data from Tables 4-9 and 4-10 are also shown graphically in Chart 4-8.

Table 4-9
Future Water Demand Projections

2011 2012 2013 2014 2015 2016 2017 2018 2019 2032

Actual
1 Projected Projected Projected Projected Projected Projected Projected Projected Projected

Description (+ 1 yrs) (+ 2 yrs) (+ 3 yrs) (+ 4 yrs) (+ 5 yrs) (+ 6 yrs) (+7 years) (+ 20 yrs)

Population Served
2 2,835 2,845 2,852 2,908 2,979 3,067 3,172 3,296 3,498 5,830

Increase from Base Year 2011 10 17 73 144 232 337 461 653 2,995

Avg Day Demand without WUE 120 128 128 128 128 128 128 128 128 128

Avg Day Demand with WUE 127 125 124 123 122 120 120 118

Demand without WUE 235 253 254 258 265 273 282 293 311 518

Demand with WUE 251 253 257 262 268 275 292 477

Demand without WUE 589 632 634 646 662 681 705 733 777 1,296

Demand with WUE 627 633 642 654 670 689 730 1,192

Demand without WUE 1,060 1,138 1,141 1,163 1,192 1,227 1,269 1,319 1,399 2,332

Demand with WUE 1,129 1,140 1,156 1,178 1,205 1,239 1,313 2,146

1 = 2011 Peak Day Demand and Peak Hour Demand values are based on the actual Average Day Demand amounts for the year and estimated
peaking factors, and do not necessarily represent actual peak demands for this year.

2 = Population Served is the estimated Town population plus an estimated 60 customers outside of the Town limits.

Peak Hour Demand (gpm)

Population Data

Demand Basis Data (gal/day/capita)

Average Day Demand (gpm)

Peak Day Demand (gpm)
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Table 4-10
Future ERU Projections

Actual

Description 2011 2012 2013 2014 2015 2016 2017 2018 2019 2032

Demand Data (gpm)

Avg Day Demand without WUE 235 253 254 258 265 273 282 293 311 518

ERU Basis Data (gal/day/ERU)

Demand per ERU without WUE 274 289 289 289 289 289 289 289 289 289

Demand per ERU with WUE 288 285 283 280 277 274 271 271 265

Equivalent Residential Units (ERUs)

Total System ERUs 1,237 1,259 1,262 1,287 1,318 1,357 1,404 1,459 1,548 2,580

Projected

Chart 4-8
Future Water Demand and ERU Projections
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Policies and Design Criteria

INTRODUCTION

The Town of Eatonville (Town) operates and plans water service for the area’s residents and
businesses according to the design criteria, laws, and policies that originate from the following seven
sources, listed in descending order from those with the broadest authority to the most narrow:

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

Pierce County Council County Regulations

Eatonville Town Council Administrative Policies

American Water Works Association Design Criteria

These laws, design criteria, and policies guide the Town's operation and maintenance (O&M) of the
water system on a daily basis, and its planning for growth and improvements. Their overall objective
is to ensure that the Town provides high-quality water service at a fair and reasonable cost to its
customers. They also set the standards that the Town must meet to ensure that the water supply is
adequate to meet existing and future water demands. The system's ability to meet these demands is
detailed in Chapter 7 and the recommended improvements are identified in Chapter 9.

The highest three governmental entities establishing policies and laws – U.S. Government,
Washington State, and Pierce County Council – establish requirements in statutes, regulations, or
ordinances. The Town Council adopts regulations and policies that cannot be less stringent or in
conflict with those established by governments above them. The Town's policies take the form of
ordinances, memoranda, and operation procedures, many of which are summarized in this chapter.

The policies associated with the following categories are presented in this chapter:

 Supply

 Customer Service

 Facilities

 Finance

 Organization

5
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SUPPLY POLICIES

Quality Protection

 The Town will pursue steps to meet or exceed all water quality laws and standards.

 The Town will take all reasonable measures to protect its system and customers.

Cross-Connection Control

 The Town has a responsibility to protect the public water system from contamination due to
cross-connections. Cross-connections that can be eliminated will be eliminated.

 The Town has a cross-connection control program for eliminating cross-connections. A
copy of the Town of Eatonville Cross-Connection Control Plan is contained in Appendix
G.

 The Town has staff that is certified to facilitate backflow prevention installation and
inspection. Backflow testing is performed by private testers.

 The Town will comply with the backflow prevention assembly installation and testing
requirements as indicated in WAC 246-290-490, and as published in the Cross Connection
Control Manual Accepted Procedure and Practice, Pacific Northwest Section – American Water
Works Association (AWWA).

Quantity

 The Town will plan for at least 20 years into the future, so that future water resource
limitations can be handled effectively.

 The Town will ensure that the capacity of the system, including wells, pump stations, and
transmission mains, is sufficient to meet the peak day demand of the system.

Fire Flow

The Town will plan to provide the following minimum fire flows for future development:

Single-Family Residential: 1,000 gpm for 2 hours duration

Multi-Family Residential: 2,500 gpm for 2 hours duration

Commercial/Business Park: 2,500 gpm for 3 hours duration

Industrial/Airport: 2,500 gpm for 3 hours duration

Schools: 2,500 gpm for 3 hours duration

The Town’s planning level fire flow requirements are greater than the minimum fire flow
requirements established by Pierce County Code 17C.60.165. Actual fire flow requirements for
buildings shall be determined by the local fire authority in accordance with Pierce County Code
17C.60.160.
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Water Use Efficiency

The Town will promote the efficient and responsible use of water and will conserve water.

Regional Participation

 The Town will participate in regional supply management and planning activities.

 The Town will strive to supply all potential customers within the Town’s water service area.

CUSTOMER SERVICE POLICIES

Duty to Serve

The Town has a duty to provide service to all new connections within the retail service area when
the circumstances meet four threshold factors:

 The Town has sufficient capacity to serve water in a safe and reliable manner.

 The service request is consistent with local plans and development regulations.

 The Town has sufficient water rights to provide service.

 The Town can provide service in a timely and reasonable manner.

The following section, Water Service and Connection, provides additional detail regarding the
Town’s duty to serve policies.

Water Service and Connection

 The Town will strive to provide potable water service to the people within the Town limits
and designated water service area, provided all policies related to service can be met.

 All proposed developments within the Town limits and designated water service area shall
connect directly to the Town’s water system, unless deemed unfeasible by the Town at the
time of the request.

 Water system extensions required to provide water service to proposed developments shall
be approved by the Department of Public Works and must conform to the Town’s adopted
design criteria, and construction standards and specifications, as shown in the Town’s Public
Works Water Development and Construction Standards contained in Appendix H. All
costs of the extension shall be borne by the developer or applicant.

 Water service can be extended outside of the Town limits and within the Urban Growth
Area (UGA) as long as the project is in compliance with the Town’s adopted land use plan,
zoning and development regulations, and the Town’s water system standards.

 Water service cannot be extended outside the Town’s UGA/water service area.
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 For water service applications within the Town limits, the Town will review the availability
for water service at the time of site development and building permit. The complete
permitting process takes several months to be completed.

 For water service applications outside of the Town limits, the applicant must first obtain a
water utility service agreement from the Town. The Town will review the agreement and
determine the availability of water. Water availability requests can be processed in
approximately two to three weeks.

 Water system capacity will be evaluated at the time of water service application. The Town
will use the capacity analysis contained in Chapter 7 of this Plan to evaluate source of
supply, storage, and water rights capacity available to the applicant.

 Water system capacity, pressure, and fire flow will be considered when providing water
availability to applicants.

 Water availability shall expire at the time that the associated permit expires.

 Time extensions in regards to water availability shall be granted in accordance with the
associated permit requirements. When extensions are denied, the disputes are handled
through the rules guiding the associated permit process. Disputes can be brought to the
Town Council for discussion.

 Individual wells may be installed on existing platted lots within the Town’s service area if the
Town determines it is unfeasible to provide direct connection to the Town’s water system at
the time of the request. According to the Tacoma-Pierce County Health Department’s
Environmental Health Code, Chapter 3, Section 6, C, 13, adopted February 3, 2010,
individual wells as a water source are prohibited within the Town’s service area unless the
Town cannot furnish water service to the property within 120 days.

Annexations

 Areas annexed without existing municipal supply will be served by the Town.

 Areas annexed with existing municipal supply must meet Town water standards.

 The Town will follow state guidelines in the assumption of facilities in annexation areas.

Temporary Services

 No temporary service is allowed, unless there are plans for permanent water service that
meets all Town standards.

Emergency Service

 Compliance with standards may be temporarily deferred for emergency water service.

 Policy criteria may be waived for emergency service.
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Planning Boundaries

 For planning purposes, the Town will use water service boundaries established by an
agreement as a result of the Pierce County Coordinated Water System Plan and Regional Supplement.

 The Town will follow State of Washington guidelines in assuming portions of adjacent water
systems as a result of annexation.

Satellite System Management

The Town does not plan to provide satellite system management or ownership services within the
Town’s retail service area.

FACILITY POLICIES

This section describes the planning criteria and policies used to establish an acceptable hydraulic
behavior level and a standard of quality for the water system.

Minimum Standards

All proposed developments within the Town’s existing and future service areas shall conform to the
Town’s adopted design criteria, construction standards, and specifications. Additional criteria are
contained in the Town of Eatonville Public Works Water Development and Construction Standards
and the Town of Eatonville Water Distribution and Wastewater Collection Specifications, copies of
which are included in Appendix H of this Plan. Pierce County’s minimum design standards for
public water systems are identified in Pierce County Code Chapter 19D.130.

The Town’s Development and Construction Standards were prepared in 1991 and the specifications
were prepared more recently. The Town’s water system and standard water system guidelines have
undergone numerous changes since the preparation of the 1991 standards. An update of the
standards is identified as an improvement in Chapter 9.

Pressure

 The Town 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 Town will endeavor to maintain a maximum pressure of 120 psi in the water mains
during normal demand conditions, excluding pressure surges. Individual residences are
responsible for reducing pressures over 80 psi.

 The Town 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 will be 20 psi.

 During a failure of any part of the system, the maximum pressure will not exceed 150 psi.
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Velocities

 During normal demand conditions, the velocity of water in a water main should be less than
5 feet per second (fps).

 During emergency conditions such as a fire, and for design purposes, the velocity of water in
a water main may exceed 5 fps, but may not exceed 10 fps.

Storage

 Storage within the distribution system must be of sufficient capacity to supplement supply
when system demands are greater than the supply capacity (equalizing storage), and still
maintain sufficient storage for proper pump operation (operational storage), fire suppression
(fire flow storage), and other emergency conditions (standby storage).

 Standby storage must be located above the elevation that yields a 20 psi service pressure to
all services in the zone under peak hour demand (PHD) conditions with the largest source of
supply out of service.

 Fire flow storage must be located above the elevation that yields a 20 psi service pressure to
all services in the zone under peak day demand (PDD) conditions.

 The Town 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 Town will provide sufficient storage for a fire condition equal to the system’s maximum
fire protection water demand and the required duration.

 The Town will have high-water level and low-water level alarms at the water treatment plant.

 A water level indicator will be located at the water treatment plant.

 Storage facilities will be located in areas where they will satisfy the following requirements:

1. Minimize fluctuations in system pressure during normal demands;

2. Maximize use of the storage facilities during fires and peak demands; and

3. Improve the reliability of supply to the Town.

Transmission and Distribution

 Where practical, transmission and distribution mains will be looped to increase reliability and
fire flow capacity and decrease head losses.

 All mains will comply with the generally recognized design criteria from the AWWA and
Department of Health guidelines that follow:

1. All new construction will be in accordance with Town of Eatonville Public Works
Water Development and Construction Standards, of which a copy is included in
Appendix H of this Plan.
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2. Distribution system design assumes that adequately-sized service lines will be used.
All residential service lines will be 1-inch or larger. Service lines will be the same size
as the meter or larger.

3. The minimum diameter of distribution mains will be 8 inches. All water mains will
be ductile iron or C900 PVC pipe.

4. All new distribution mains will be sized by a hydraulic analysis.

5. All new mains providing fire flow will be sized to provide the required fire flow at a
minimum residual pressure of 20 psi and maximum pipeline velocity of 10 fps during
PDD conditions. In general, new water mains that will carry fire flow in residential
areas shall be a minimum of 8-inches in diameter and looped for multi-family
residential developments. New water mains in commercial, business park, industrial,
and school areas shall be a minimum of 12-inches in diameter and looped.

6. Valve installations will satisfy the following criteria:

a. Zone valves will be located at all pressure zone boundaries to allow future
pressure zone realignment without the need for additional pipe construction.

b. Isolation valves will 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 will not exceed 660 feet. A minimum of
three valves will be provided per cross and two valves per tee.

c. Air/vacuum release valves will be placed at all high points, or “crowns”, in
all pipelines.

d. Blowoff assemblies shall be located at main dead ends where there is not a
fire hydrant. The blowoff assembly shall have a valve the same size as the
main with concrete thrust blocking.

e. Individual pressure-reducing or check valves must be installed in all new
customer service lines in the Town. Pressure-reducing valves protect
customers from high pressures in case a mainline pressure-reducing station
fails. Check valves prevent hot water tanks from emptying into the Town’s
distribution system when a nearby water main is empty or when the pressure
in the main is less than the pressure in the tank. Check valves also prevent
contamination of the system’s mains caused by possible cross-connections in
customer’s pipes or fixtures.

7. Fire hydrant installations will satisfy the following criteria:

a. Fire hydrants serving detached single-family dwellings or duplex dwellings on
individual lots will be located not more than 500 feet on center, such that all
lots are within 250 feet from a fire hydrant, as measured along the path of
vehicular access.

b. Fire hydrants serving any use other than detached single-family dwellings or
duplex dwellings on individual lots will be located not more than 300 feet on
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center, and will 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
Town’s Fire Department.

c. The Town’s Fire Department will review all proposed fire hydrant
installations to ensure the correct number and spacing of fire hydrants for
each project.

Supply and Booster Pump Stations

 All existing and future booster pump stations will be modified/constructed to comply with
the following minimum standards:

1. All structures will be non-combustible, where practical.

2. All buildings will have adequate heating, cooling, ventilation, insulation, lighting, and
work spaces necessary for on-site operation and repair.

3. Sites will be fenced to reduce vandalism and Town liability, where appropriate.

4. Each station will be equipped with a flow meter and all necessary instrumentation to
assist personnel in operating and troubleshooting the facility.

5. Emergency power capability will be provided to at least one booster pump station
supplying each pressure zone.

 Pumps will be operated automatically, with flexibility in pump start/stop settings.

 Stations will be operated with the provision for at least two methods of control, to minimize
system vulnerability.

 Manual override of stations will be provided for, and located at the water treatment plant
using the Town’s telemetry and supervisory control system.

 Stations will be monitored with alarms for the following conditions:

1. Pump started automatically or manually.

2. Power phase failure.

3. Power outage/generator running.

4. Communication failure.

5. Water in structure.

6. Low suction pressure.

7. High and low discharge pressure.

8. Intrusion.

9. Smoke detector.

10. Heat detector.

 Stations will have the following indicators:

1. Local flow indication and totalizing.

2. Flow indication and totalizing at the water treatment plant.
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3. Recording of combined supply flow to the system.

 Booster pump stations will be placed wherever necessary to fulfill the following criteria:

1. Provide supply redundancy to a pressure zone.

2. Improve the hydraulic characteristics of a pressure zone.

3. Maximize storage availability and transmission capacity.

4. Improve water quality (i.e., increase circulation) and quantity.

Pressure Reducing Stations

 All pressure-reducing valves will be placed in vaults that are large enough to provide ample
workspace for field inspection and valve repair.

 Vaults will drain to daylight, or will be equipped with sump pumps to prevent vault flooding.

 Pressure-relief valves will be provided on the low pressure side of the pressure reducing
valves to prevent system overpressurizing in case of a pressure reducing valve failure.

Control

The Town's control system must be capable of efficiently operating the water system's components
in accordance with this Plan, and in response to reservoir levels, system pressures, abnormal system
conditions, electrical power rate structures, and water costs.

Maintenance

 Facility and equipment breakdown is given highest maintenance priority. Emergency repairs
will be made even if overtime labor is involved.

 Equipment will be scheduled for replacement when it becomes obsolete and as funding is
available.

 Worn parts will be repaired, replaced, or rebuilt before they represent a high failure
probability.

 Spare parts will be stocked for all equipment items whose failure will impact the ability to
meet other policy standards.

 Equipment that is out of service will be returned to service as soon as possible.

 A preventive maintenance schedule will be established for all facilities, equipment, and
processes.

 Tools will be obtained and maintained to repair all items whose failure will impact the ability
to meet other policy standards.

 Dry, heated shop space will be available for maintenance personnel to maintain facilities.

 All maintenance personnel will be trained to efficiently perform their job descriptions.
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 Maintenance will be performed by the water maintenance staff or other approved sources
and supervised by the Water Utility Supervisor.

 Written records and reports showing O&M history will be maintained on each facility and
item of equipment.

FINANCIAL POLICIES

General

 The Town will set rates that comply with state regulations.

 Rates and additional charges established for the Town should be:

1. Cost-based rates which recover current, historical and future costs associated with
the Town's water system and services;

2. Equitable charges to recover costs from customers, commensurate with the benefits
they receive; and

3. Adequate and stable source of funds to cover the current and future cash needs of
the Town.

 The existing Town customers 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 Town.

 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 program (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, as well as 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. Revenue from ancillary charges will be used to finance annual
O&M.

 The Town 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, an amount
should be set aside each year and retained for capital expenditures that will cover some
portion of the depreciation of the physical plant. The amount may be transferred from the
O&M Fund to the Water Improvement Fund for general purposes or for specific purposes.

 A Working Capital Reserve will be maintained to cover unanticipated emergencies and
fluctuations in cash flow.
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 Water rates will be based on either the Base-Extra Capacity Method or Commodity-Demand
Method rates. Both methods strive to equitably charge customers with different service
requirements based on the cost of providing water service. Service requirements relate to the
total volume of water used, peak rates of use, and other factors.

 Fees and charges are calculated for the service area as a whole. Rates will be the same
regardless of the existing customers’ service locations. Rates charged in annexed areas will be
evaluated on an individual basis.

Connection Charges

Owners of properties that have not been assessed, charged, or have not borne an equitable share of
the cost of the water system will pay one or more of the following connection charges prior to
connection to a water system:

1. 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.

2. Connection Charge: The connection charge will be assessed against any property that has not
participated in the development of the water system. Meter charges, or hookup fees, are
additional in order to recover the cost of meter and service line installation.

3. 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 Water Department will promote staff training.

Relationship with Other Departments

 The Finance Department is responsible for customer billing, payment collection, project
cost accounting, and fund activity reporting.

 The Human Resources Department is responsible for employee records and salary
schedules.

 The Building Department, Fire Department, and Engineering Department establish fire flow
requirements.

 The Fire Department uses water utility facilities for fire protection.

 The Fire Department is responsible for emergency responses to hazardous events at water
system facilities.
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 The Police Department and/or the Water Department and/or Code Enforcement are
responsible for enforcing violations of Town water ordinances.

 The Fire Department or its representative is responsible for hydrant fire flow testing.
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Water Source and Quality

INTRODUCTION

The two basic objectives of a water system are to provide a sufficient quantity of water to meet
customer usage demands, and to provide high quality water. Chapter 7 discusses the Town of
Eatonville’s (Town) ability to supply a sufficient quantity of water and identifies future source
requirements. This chapter discusses the Town’s existing water sources, water rights, water quality
regulations, and water quality monitoring results.

EXISTING WATER SOURCES AND TREATMENT

Water Sources

The Town’s water supply is provided by the Mashel River and several groundwater wells. The
Mashel River diversion location and the wells are located southeast of the Town. Well Nos. 1 and 2
have been significant water producers for the Town for many years. Well Nos. 6 and 7 were added
to the system in 2004. The wells are located adjacent to the Mashel River and are all under the
influence of surface water. Additional information on each of the Town’s existing sources is
presented in Chapter 2 and contained in Appendix B.

Water Treatment

The Town utilizes an automated membrane filtration plant for treatment of its water supply sources.
The treatment plant was constructed in 2006 to replace the slow sand filtration plant previously used
for water treatment. The surface water source flows by gravity, and the well sources are pumped to a
raw water holding tank at the water treatment plant. Prior to entering the raw water holding basin,
the raw water from the wells and surface water source is injected with a coagulant. Submersible
pumps in the raw water basin pump the raw water from the basin to the membrane filter skids
located in the main treatment plant building. During filtration, water is drawn through the
membrane using the pressure differential developed from the suction of the filtrate pump.
Particulate matter is removed at the surface of the membrane using a barrier filtration mechanism.
The filtered water is disinfected utilizing an on-site sodium hypochlorite generation system, and
chemical metering pumps are used to control the injection of chlorine. The pH of the filter water is
also adjusted downstream of the filter system. Chemical metering pumps are used to control the
amount of caustic soda added to the water for pH adjustment. The treated water is routed through a
baffled contact time (CT) basin to provide adequate contact time. The treated water is routed to two
on-site clear wells.

WATER RIGHTS

Overview

A water right is a legal authorization to use a specified amount of public water for specific beneficial
purposes. The water right amount is expressed in terms of an instantaneous withdrawal rate and
annual withdrawal volume. Washington State law requires users of public water to receive approval
from the Washington State Department of Ecology (Ecology) prior to actual use of the water.

6
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Approval is granted in the form of a water right permit or certificate; however, a water right is not
required for certain purposes (typically individual residences) that use 5,000 gallons per day (gpd) or
less of groundwater from a well.

The process for obtaining a water right involves obtaining a water right permit first, then a water
right certificate. A water right permit provides permission to develop a water right by constructing,
developing, and testing the water source. A water right permit remains in effect until a water right
certificate is issued (if all terms of the permit are met) or the permit has been canceled. A water right
certificate is issued by Ecology following a review process and determination that the amount of
water put to beneficial use is consistent with the amount and conditions indicated on the water right
permit.

A water right permit is issued by Ecology, only if the proposed use meets the following
requirements:

 Water will be put to beneficial use;

 No impairment to existing or senior rights;

 Water is available for appropriation; and

 Issuance of the requested water right will not be detrimental to the public’s interest.

The water right decision process also considers existing basin management plans, stream closures,
instream flows, hydraulic continuity (surface water interconnected to groundwater), seawater
intrusion, utilization of existing water sources, water conservation, and availability of alternative
water supplies, among other things. The water right decision process is becoming more complex and
time-consuming, due to the many competing interests for water, environmental issues, and
regulatory requirements.

Existing Water Rights

The Town currently holds one claim and three certificates for its sources of municipal water supply.
A summary of this water rights information is presented in Table 6-1. Existing sources being
utilized by the Town to provide water supply to the system include the Mashel River diversion and
several wells near the Mashel River. The oldest groundwater right (GWC 5676-A) was applied for in
1966 and allows 360 gpm of instantaneous withdrawal and 394 acre-feet of annual withdrawal. The
groundwater right was issued as a supplemental supply to the claim of vested rights to divert water
from the Mashel River. Prior to the Claims Registration Act of 1967 (Chapter 90.14 RCW), there
was no documentation on file with the state regarding water rights that vested prior to the adoption
of the Water Code in 1917. However, it was common for the state to recognize that vested rights
did exist and to make mention of them in water right documents, as was the case here. So, even
though GWC 5676-A was the first state-issued water right for the Town, the annual volume granted
was not considered additive to the vested rights that were unquantified at that time. Following
issuance of the original certificate, additional points of withdrawal have been added to this water
right through change applications and through Showing of Compliance with RCW 90.44.100(3).
Currently, the superseding certificate issued on June 22, 2006, identifies Wells Nos. 1, 2, 6, and 7 as
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the approved points of withdrawal under this water right. The superseding certificate also identifies
the cumulative total of the Town’s certificated water rights to be 525 acre-feet per year (afy).

Table 6-1
Existing Certificated Water Rights

Primary or Existing Water Rights

DOH Certificate Priority Supplemental Instantaneous Annual

No. Source Name Number Date Right (gpm) (cfs) (acre-ft) (gpm)

S05 Mashel River 10307 8/18/1967 Both 1,032 2.3 525 325

S06 Well Nos. 1, 2, 6 & 7 5676-A 11/29/1966 Both 360 0.8 394 244

S06 Well Nos. 1, 2, 6 & 7 G2-01087C 8/18/1967 Supplemental 250 0.6 400 247

Totals 1,642 3.7 525 325

The Town applied for and was granted a state-issued water right for the Mashel River diversion in
1967 with a maximum instantaneous diversion rate of 2.3 cubic feet per second (1,032 gpm) (SWC
10307). The annual water right for the river diversion was issued as 131 acre-feet of primary
(additive) rights and 394 acre-feet of supplemental right (non-additive to GWC 5676-A) for a
maximum annual diversion of 525 afy from all existing rights.

The Town’s second groundwater right (G2-01087C) was applied for and granted in 1967. The right
allows for an instantaneous withdrawal of 250 gpm and an annual withdrawal of 400 acre-feet, with
the annual volume being non-additive to existing rights. The groundwater right for the wells is
supplemental, allowing the Town a maximum annual withdrawal of 525 acre-feet. Following
issuance of the original certificate, additional points of withdrawal have been added to this water
right through change applications and through Showing of Compliance with RCW 90.44.100(3).
Currently, the superseding certificate issued on June 22, 2006, identifies Wells Nos. 1, 2, 6, and 7 as
the approved points of withdrawal under this water right. The superseding certificate also identifies
the cumulative total of the Town’s certificated water rights to be 525 afy.

The Town also has a water right claim (#004455) which was filed in June, 1971. At that time, the
Town formally claimed a vested right for use of surface water that pre-dated the 1917 surface water
code. The claim form states that the surface water was first put to use in June, 1908. The
significance of this claim is that, if it were found to be valid, it would establish a priority date for at
least a portion of the Town’s surface water use as June, 1908. Claimed quantities on the document
are 4.0 cubic feet per second (cfs) and 1,000 afy. At the time of filing, it is stated that 2.3 cfs and
588 afy were being used. The Town is uncertain how Ecology will view the extent of this water right
claim under the 2003 Municipal Water Law.

Based on the review of the water right records, and taking the most conservative interpretation, the
Town is only using the quantities contained in the existing state-issued water right certificates as the
basis for this chapter. However, the Town believes there are some questions remaining to be
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answered specifically related to the extent of the vested right, and may elect to pursue further
discussions with Ecology in the future. The Town foregoing including the water right claim in this
chapter should not be interpreted as the Town abandoning any right that might exist under the
claim.

Ecology does not have the authority to validate or invalidate water right claims, which may only be
done by a judge in Superior Court. Ecology is only able to make tentative determinations. GWC
5676-A is specifically issued as a supplemental supply to the claim of vested rights; therefore, the
quantities of water claimed are partially covered by the water right certificates which have been
issued by the State so, as the worst case scenario, even if the claim were found invalid, the Town
would still have those water rights with the more recent priority dates. Although the water rights
certificate was issued prior to the Claims Registration Act of 1969, the Town and state were aware of
vested water rights.

All water rights held by the Town, and described above, are for municipal water supply proposes.
The 2003 Municipal Water Law and Ecology Water Resources Program Policy 2030 defines the
place of use of a municipal water supplier as being defined by the service area identified and
approved in a water system plan (WSP). Thus, the place of use for all of these water rights is the
Town of Eatonville’s service area, as defined in this WSP, which extends beyond the Town’s
corporate boundaries. Additional water rights information for each source may be found on the
water right documents in Appendix J and the water rights self assessment forms in Appendix P.

Water Rights Evaluation

An evaluation of the Town’s existing water right certificates was performed to determine the
sufficiency of the water rights to meet both existing and future water demands. Table 6-2 compares
the combined maximum instantaneous water right amounts of the sources with the peak day
demand of the system and the combined maximum annual water right amounts of the sources with
the average day demand of the system. As shown in the table, the Town has sufficient water rights
(both instantaneous and annual amounts) to meet the demands of the existing customers.

Table 6-2
Existing Certificated Water Rights Evaluation

Instantaneous Rights/ Annual Rights/

Peak Day Demand Average Day Demand

Description (gpm) (acre-feet) (gpm)

Total Certificated Water Rights 1,642 525 325

Existing (2011) Water Demand 589 380 235

Surplus (or Deficient) Rights 1,053 145 90
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Table 6-3 summarizes the results of the future water rights evaluation, which compares the water
rights of the existing sources with the future 6-year and 20-year demand projections of the system.
The analysis considered future demand projections with and without additional water use reductions
from planned water use efficiency (WUE) efforts, as shown in Table 6-3. The results of the future
water rights evaluation indicate that the Town has sufficient annual water rights to meet the
projected average day demands and sufficient instantaneous rights to meet the peak day demands
through 2018. Prior to 2032, demand will exceed the current annual water rights limit; therefore, the
Town will need to acquire new water rights to meet the projected demands.

Table 6-3
Future Certificated Water Rights Evaluation

Instantaneous Rights/ Annual Rights/

Peak Day Demand Average Day Demand

Description (gpm) (acre-ft) (gpm)

Year 2018 Without WUE Measures

Total Certificated Water Rights 1,642 525 325

Projected (2018) Water Demand 733 473 293

Surplus (or Deficient) Rights 909 52 32

Year 2032 Without WUE Measures

Total Certificated Water Rights 1,642 525 325

Projected (2032) Water Demand 1,296 836 518

Surplus (or Deficient) Rights 346 -311 -193

Year 2018 With WUE Measures

Total Certificated Water Rights 1,642 525 325

Projected (2018) Water Demand 689 444 275

Surplus (or Deficient) Rights 953 81 50

Year 2032 With WUE Measures

Total Certificated Water Rights 1,642 525 325

Projected (2032) Water Demand 1,192 769 477

Surplus (or Deficient) Rights 450 -244 -152
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Water Rights Planning

The Town’s well sources have the capability to provide supply to the system at their maximum
instantaneous water rights. Thus, the well facilities are able to fully utilize their existing water rights.
However, the Mashel River’s instantaneous water right is significantly greater than the amount of
water the Town can divert from the river. The river’s instantaneous water right is 1,032 gpm and the
Town is only physically capable of withdrawing approximately 400 gpm when the intake is
completely clean.

Prior to 2018, the peak day water demand will exceed the existing well water rights, but the Mashel
River intake should be capable of providing the remaining portion of the peak day demand
(approximately 123 gpm without reductions from WUE efforts). In 2032, the river water right must
be capable of supplying approximately 686 gpm (without reductions from WUE efforts) to meet the
peak day demand, which is greater than the river’s current intake capacity. Thus, the Town will need
to improve the river intake, transfer instantaneous water rights from the river to the wells, or obtain
additional instantaneous water rights. Improvements related to instantaneous water rights are
identified in Chapter 9.

Shortly after 2018, the Town will also need to obtain additional annual water rights in order to meet
the projected future demands. The Town is planning to investigate the water right claim #004455,
which claims a significantly larger quantity of annual water right than is stated as the Town’s
maximum combined annual volume on the existing water right certificates. Improvements related to
annual water rights are identified in Chapter 9.

In addition, the Town will strive to use its existing water sources efficiently by continuing the
current WUE measures and implementing proposed measures, as outlined in the Town’s Water Use
Efficiency Program, which is included in Appendix F. The Town will also consider the salmon and
steelhead species that the Mashel River provides critical habitat for when considering how to meet
future demands, as discussed in the following Alternative Water Resources section.

Alternative Water Resources

In accordance with the October 2003 Nisqually Watershed Management Plan, the Town may attempt to
move away from its dependence on surface water sources by assessing the potential to develop
alternative sources in the Nisqually Watershed. In January 2013, a Draft Alternative Water Source
Investigation Report was prepared by RH2 for the Town in coordination with the Nisqually Tribe
(Tribe). The Town and the Tribe are investigating ways to increase flow in the Mashel River during
the low-flow period for the protection of salmon and steelhead, while protecting, and possibly
enhancing, the ability of the Town to have a secure source of supply to meet existing and projected
water demands. The Tribe awarded the Town a grant to conduct an alternative water source
investigation with a goal to increase the base flow in the Mashel River during the summer months.

The Mashel River provides critical habitat for several salmon and steelhead species, including two
classified as “Threatened” under the Endangered Species Act. These threatened salmon utilize the
river during the summer months, when the water level is the lowest. At low levels, the temperature
in the river increases and there is limited access for fish at the mouth of the Mashel River. Increasing
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summer stream flows would benefit salmon survival and productivity, and thus would be an
important component of the recovery for these threatened species.

Several source of supply alternatives were evaluated. The purpose was to determine potential
options for the Town to reduce its reliance on the Mashel River during low river flow periods.
Low-flow months in the Mashel River coincide with peak demand months for the Town’s water
system and the timing of fish runs. Climate change is expected to further exacerbate low flows in the
future. Increasing flow in the Mashel River during low-flow months is expected to reduce river
temperatures, improve salmon survival and productivity, and aid in the recovery of these threatened
species. Each alternative was examined for general feasibility, water rights options, cost
considerations, overall risk level, and the impact on flow in the Mashel River. The alternatives
studied included aquifer storage and recovery (ASR), altering the uses of existing water supplies,
preliminary new source evaluation, conservation, reclaimed water, and forest management.

Of the six alternatives examined, altering the use of existing supply sources is not expected to have
an appreciable impact on flow in the Mashel River. Reclaimed water and forest management are also
not viable options for alternative water sources.

Conservation (i.e. water use efficiency) is expected to slightly improve flow in the Mashel River and
the Town should proceed with the recommended improvements as discussed in Chapter 4 and
Chapter 9. The ASR alternative is expected to have some impact on flow in the Mashel River if the
uncertainties and risks can be further evaluated and reduced. Additional studies are necessary to fully
realize the feasibility and scope of ASR.

Obtaining new sources of supply from outside of the Mashel River basin, such as new water
diversions from the Nisqually River or Alder Lake, will have the greatest impact on flow in the
Mashel River. Increasing flow will likely reduce temperature and aid in fish habitat recovery. These
two options also have the extra potential for the infrastructure to be utilized not only for the Town’s
existing and future supply, but also for Mashel River flow enhancement. The risks and uncertainties
with the Nisqually River or Alder Lake diversions also need further evaluation. Additional studies
are necessary to fully realize the feasibility and scope of the Nisqually River or Alder Lake
diversions.

The initial study determines the flow impacts on the Mashel River for each alternative. In general,
more flow in the Mashel River, during periods of low flow, is assumed to improve fish habitat by
increasing flow and decreasing temperature. The Tribe will be utilizing the hydrologic impact
information contained within the report to calculate the potential benefits to fish habitat.

The next step for the Town and the Tribe is to determine which alternative or alternatives to focus
future efforts on. Feasibility studies will then be necessary to further define the alternative and move
from planning to design. Related studies and improvements associated with alternative sources of
supply are identified in Chapter 9.
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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. In the State of
Washington, the Department of Health (DOH) is the agency responsible for implementing and
enforcing the drinking water regulations. 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. In meeting these
requirements, the State DOH has published drinking water regulations that are contained in Chapter
246-290 of the Washington Administrative Code (WAC).

Existing Regulations
The Federal Safe Drinking Water Act (SDWA) was enacted in 1974, as a result of public concern
about water quality. The SDWA sets standards for the 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 has been marginally
successful due to the complexity of the regulations and the associated high costs. To rectify the slow
implementation of the new regulations, the SDWA was amended again and re-authorized in August
of 1996.

In response to the 1986 SDWA Amendments, EPA established six rules, known as the Phase I Rule,
Phase II & IIb Rules, Phase V Rule, Surface Water Treatment Rule, Total Coliform Rule, and Lead
& Copper Rule. All of the Town’s currently active sources are affected by these rules. EPA regulates
most chemical contaminants through the Phase I, II, IIb, and V Rules.

EPA set two limits for each contaminant that is regulated under the rules. The first limit is a health
goal, referred to as the Maximum Contaminant Level Goal (MCLG). The MCLG is zero for many
contaminants, especially known cancer-causing agents (carcinogens). The second limit is a legal limit,
referred to as the Maximum Contaminant Level (MCL). The MCL’s are equal to or higher than the
MCLG’s; however, most MCL’s and MCLG’s are the same, except for contaminants that are
regulated as carcinogens. The health goals (MCLG’s) for carcinogens are typically zero, because they
cause cancer and it is assumed that any amount of exposure may pose some risk of cancer. A
summary of each rule follows.

To fully understand the discussion that follows, a brief definition of several key terms is provided
below.

 Organic Chemicals – Animal or plant produced substances containing carbon and other
elements such as hydrogen and oxygen.
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 Synthetic Organic Chemicals (SOCs) – Man-made organic substances including herbicides,
pesticides, and various industrial chemicals and solvents.

 Volatile Organic Chemicals (VOCs) – Chemicals, as liquids, that evaporate easily into the air.

 Inorganic Chemicals (IOCs) – Chemicals of mineral origin that are naturally occurring
elements. These include metals such as lead and cadmium.

Phase I Rule

The Phase I Rule, which was EPA’s first response to the 1986 Amendments, was published in the
Federal Register on July 8, 1987, and became effective on January 9, 1989. This rule provided limits
for eight VOCs that may be present in drinking water. VOCs are used by industries in the
manufacture of rubber, pesticides, deodorants, solvents, plastics, and other chemicals. VOCs are
found in everyday items such as gasoline, paints, thinners, lighter fluid, mothballs, and glue, and are
typically encountered at dry cleaners, automotive service stations, and elsewhere in industrial
processes. The Town currently complies with all contaminant monitoring requirements under this
rule.

Phase II & IIb Rules

The Phase II & IIb Rules were published in the Federal Register on January 30, 1991, and July
1, 1991, and became effective on July 30, 1992, and January 1, 1993, respectively. These rules
updated and created limits for 38 contaminants (organics and inorganics), of which 27 were newly
regulated. Some of the contaminants are frequently applied agricultural chemicals (nitrate), while
others are more obscure industrial chemicals. The Town currently complies with all contaminant
monitoring requirements under this rule.

Phase V Rule

The Phase V Rule was published in the Federal Register on July 17, 1992, and became effective on
January 17, 1994. This rule set standards for 23 additional contaminants, of which 18 are organic
chemicals (mostly pesticides and herbicides) and 5 are inorganic chemicals (such as cyanide). The
Town currently complies with all contaminant monitoring requirements under this rule.

Surface Water Treatment Rule

The Surface Water Treatment Rule (SWTR) was published in the Federal Register on June 29, 1989,
and became effective on December 31, 1990. Surface water sources, such as rivers, lakes, and
reservoirs (which are open to the atmosphere and subject to surface runoff), and groundwater
sources that are under the direct influence of surface water (referred to as GWI sources) are
governed by this rule. The SWTR seeks to prevent waterborne diseases caused by microbes,
Legionella, and Giardia lamblia that are present in most surface waters. The rule requires
disinfection of all surface water sources and GWI sources. All surface water sources and GWI
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sources must also be filtered, unless a filtration waiver is granted. A filtration waiver may be granted
to systems with pristine sources that continuously meet stringent source water quality and protection
requirements. Currently, Well Nos. 1, 2, 6, and 7, and the river source are subject to the SWTR. The
Town currently filters and chlorinates their sources in order to comply with the requirements of this
rule.

Interim Enhanced Surface Water Treatment Rule

EPA proposed the Interim Enhanced Surface Water Treatment Rule (IESWTR) on July 29, 1994.
The final rule was published in the Federal Register on December 16, 1998, and became effective on
February 16, 1999, concurrent with the Stage 1 Disinfectants/Disinfection By-products Rule. The
rule primarily applies to public water systems that serve 10,000 or more people and use surface water
sources or GWI sources. The rule also requires primacy agencies (i.e., DOH in Washington State) to
conduct sanitary surveys of all surface water and GWI systems, regardless of size. The rule is the
first to directly regulate the protozoan Cryptosporidium and has set the MCLG for Cryptosporidium
at zero. Water systems affected by this rule needed to comply with it by December 16, 2001. The
Town currently filters and chlorinates their sources in order to comply with the requirements of this
rule.

A sanitary survey of the Town’s water system was completed by DOH in 2011 and a copy is
included in Appendix N. Sanitary surveys of water systems with surface water treatment plants are
required every 3 years. The findings of the survey required the Town to repair a leak in the treatment
plant’s monitoring basin, locate the 996 Reservoir overflow, modify the vents for Well Nos. 2 and 6,
ensure adequate staffing and succession planning, and preparation of an updated Plan and Water
Loss Control Plan. All of the requirements have been addressed by the Town, aside from the leaking
basin and staffing issues. The leaking basins are addressed by a capital improvement project in
Chapter 9 of this WSP and the Town is working on its staffing and succession planning
concurrently with the development of this WSP.

Long Term 1 Enhanced Surface Water Treatment Rule

This is the follow up rule to the IESWTR, which became effective in December of 1998. The final
Long Term 1 Enhanced Surface Water Treatment Rule (LT1ESWTR) was published on January
14, 2002, and became effective February 13, 2002. The rule addresses water systems using surface
water or groundwater under the direct influence of surface water serving fewer than 10,000 people.
The rule extends protections against Cryptosporidium for smaller water systems. The Town
currently filters and chlorinates their sources in order to comply with the requirements of this rule.

Total Coliform Rule

The Total Coliform Rule was published in the Federal Register on June 29, 1989, and became
effective on December 31, 1990. The rule set both health goals (MCLGs) and legal limits (MCLs)
for total coliform levels in drinking water, and the type and frequency of testing that is required for
water systems. The rule requires more monitoring than under the prior requirements, especially for
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small systems. In addition, every public water system is required to develop a coliform monitoring
plan, subject to approval by DOH.

Coliforms are a group of bacteria that live in the digestive tract of humans and many animals, and
are excreted in large numbers with feces. Coliforms can be found in sewage, soils, surface waters,
and vegetation. The presence of any coliforms in drinking water indicates a health risk and potential
waterborne disease outbreak, which may include gastroenteric infections, dysentery, hepatitis,
typhoid fever, cholera, and other infectious diseases.

The rule established the health goal for total coliforms at zero. To comply with the legal limit,
systems must not find coliforms in more than five percent of the samples taken each month. For
smaller systems like Eatonville that take fewer than 20 samples per month, one sample that contains
coliforms would exceed the legal limit and trigger the follow-up sampling requirements. A list of the
Town’s coliform monitoring sample locations is contained in the Town’s Water Quality Monitoring
Plan, which is contained in Appendix K of this WSP.

Lead & Copper Rule

The Lead and Copper Rule was published in the Federal Register on June 7, 1991, and became
effective on December 7, 1992. On January 12, 2000, the EPA published some minor revisions to
the rule in the Federal Register, which primarily improved the implementation of the rule. The rule
identifies “action levels” for both lead and copper. An action level is different than a MCL in that a
MCL is a legal limit for a contaminant, and an action level is a trigger for additional prevention or
removal steps. The action level for lead is greater than 0.015 milligrams per liter (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. The rule requires systems that exceed the lead level to educate
the affected public about reducing its lead intake. Systems that continue to exceed the lead action
level after implementing corrosion control and source water treatment may be required to replace
piping in the system that contains the source of lead. Corrosion control is typically accomplished by
increasing the pH of the water to make it less corrosive, which reduces its ability to break down
water pipes and absorb lead or copper.

Lead is a common metal found throughout the environment in lead-based paint, air, soil, household
dust, food, certain types of pottery, porcelain, pewter, and water. Lead can pose a significant risk to
health if too much of it enters the body. Lead builds up in the body over many years and can cause
damage to the brain, red blood cells, and kidneys. The greatest risk is to young children and
pregnant women. Lead can slow down normal mental and physical development of growing bodies.

Copper is a common, natural, and useful metal found in our environment. It is also a trace element
needed in most human diets. The primary impact of elevated copper levels in water systems is
stained plumbing fixtures. At certain levels (well above the action levels), copper may cause nausea,
vomiting, and diarrhea. It can also lead to serious health problems in people with Wilson’s disease.
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Long-term exposure to elevated levels of copper in drinking water could also increase the risk of
liver and kidney damage. The Town currently complies with all contaminant monitoring and
treatment requirements under this rule.

Radionuclides Rule

EPA established interim drinking water regulations for radionuclides in 1976, under the Safe
Drinking Water Act. MCL’s were established for alpha, beta and photon emitters, and radium
226/228. Radionuclides are elements that undergo a process of natural decay and emit radiation in
the form of alpha or beta particles and gamma photons. The radiation can cause various kinds of
cancers, depending on the type of radionuclide exposure from drinking water. The regulations
address both man-made and naturally occurring radionuclides in drinking water.

The 1986 Amendments to the SDWA finalized the regulations for radionuclides by eliminating the
term "interim". The Amendments also directed EPA to promulgate (publish as law) health-based
MCLS’s, as well as MCLs. EPA failed to meet the statutory schedules for promulgating the
radionuclide regulations, which resulted in a lawsuit. In 1991, EPA proposed revisions to the
regulations; but a final regulation based on the proposal was never promulgated. The
1996 Amendments to the SDWA directed EPA to revise a portion of the earlier proposed revisions,
adopt a schedule, and review and revise the regulations every 6 years, as appropriate, to maintain or
improve public health protection. Subsequent to the 1996 Amendments, a 1996 court order required
EPA to either finalize the 1991 proposal for radionuclides or to ratify the existing standards by
November, 2000.

The final rule was published in the Federal Register on December 7, 2000, and became effective on
December 8, 2003. The rule established an MCLG of zero for the four regulated contaminates, and
MCL’s of 5 pico curies per liter (pCi/L) for combined radium-226 and radium-228, 15 pCi/L for
gross alpha (excluding radon and uranium), 4 millirem per year (mrem/year) for beta particle and
photon radioactivity, and 30 nanograms per liter (ug/L) for uranium. The Town currently complies
with all contaminant monitoring and treatment requirements under this rule.

Wellhead Protection and Watershed Control Program

Section 1428 of the 1986 SDWA Amendments mandates that each state develop a wellhead
protection program. In 1996, the SDWA was broadened to include requirements for the protection
of surface water sources. The Washington State mandates for wellhead protection and watershed
control are contained in WAC 246-290-135 Source Protection. In Washington State, DOH is the
lead agency for the development and administration of the State’s watershed control and wellhead
protection program.

A watershed protection and wellhead control program is a proactive and ongoing effort of a water
purveyor to protect the health of its customers by surveying the conditions and activities within the
watershed affecting source water quality, and preventing contamination of the groundwater that it
supplies for drinking water. Due to the type of sources utilized by the Town, the wellhead
protection elements of the program do not specifically apply. All federally defined Group A public
water systems that use surface water or groundwater under the influence of surface water as their



Water Source and Quality

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 6-13 J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH6.DOC(01/31/13 8:59 AM)

source are required to develop and implement a watershed control program. All required elements
of a local watershed control program must be documented and included in either the
Comprehensive Water System Plan (applicable to the Town) or Small Water System Management
Program document (not applicable to the Town). A copy of the Town’s Watershed Control
Program is contained in Appendix L of this WSP.

Consumer Confidence Report

The final rule for the Consumer Confidence Report (CCR) was published in the Federal Register on
August 19, 1998, and became effective on September 18, 1998. Minor revisions were posted in the
Federal Register on May 4, 2000. The CCR is the centerpiece of the right-to-know provisions of the
1996 Amendments to the Safe Drinking Water Act. All community water systems, like Eatonville,
were required to issue the first report to customers by October 19, 1999. The annual report must be
updated and re-issued to all customers by July 1 of each year thereafter.

The CCR is a report on the quality of water that was delivered to the system during the previous
12 months. The reports must contain specific elements, but may also contain other information that
the purveyor deems appropriate for public education. Some, but not all of the information that is
required in the reports, include the source and type of the drinking water, type of treatment,
contaminants that have been detected in the water, potential health effects of the contaminants,
identification of the likely source of contamination, violations of monitoring and reporting, and
variances or exemptions to the drinking water regulations. A copy of the Town’s latest CCR is
contained in Appendix M of this WSP.

Stage 1 Disinfectants/Disinfection By-products Rule

Disinfection by-products (DBP’s) are formed when free chlorine reacts with organic substances,
most of which occur naturally. These organic substances (called “precursors”) are a complex and
variable mixture of compounds. The disinfection by-products themselves may pose health risks.
Trihalomethanes is a category of disinfection by-products that has been regulated. However, systems
with groundwater sources that serve a population of less than 10,000 people have not been required
to monitor for trihalomethanes in the past.

EPA proposed the Stage 1 Disinfectants/Disinfection By-products Rule (Stage 1 D/DBPR) on July
29, 1994. The final rule was published in the Federal Register on December 16, 1998, and became
effective on February 16, 1999. The rule applies to the Town and most other water systems,
including systems serving fewer than 10,000 people, which add a chemical disinfectant to the
drinking water during any part of the treatment process. The rule reduced the MCL for total
trihalomethanes, which are a composite measure of four individual trihalomethanes, from the
previous interim level of 0.10 mg/L to 0.08 mg/L. The rule established MCL’s and requires
monitoring of three additional categories of disinfectant by-products (0.06 mg/L for five haloacetic
acids, 0.01 mg/L for bromate, and 1.0 mg/L for chlorite). The rule also established maximum
residual disinfectant levels (MRDL’s) for chlorine (4.0 mg/L), chloramines (4.0 mg/L), and chlorine
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dioxide (0.8 mg/L). The rule also requires systems using surface water or groundwater directly
influenced by surface water to implement enhanced coagulation or softening to remove DBP
precursors, unless alternative criteria is met. Compliance with this rule had to be satisfied by
December 16, 2001, for large surface water systems (those serving over 10,000 people) and by
December 16, 2003, for smaller surface water systems and all groundwater systems (i.e., Town of
Eatonville). The Town currently complies with all treatment and contaminant monitoring
requirements under this rule.

Arsenic

EPA established interim drinking water regulations for arsenic in 1976 under the SDWA. Arsenic is
highly toxic, affects the skin and nervous system, and may cause cancer. The 1996 SDWA
Amendments require EPA to conduct research to assess health risks associated with exposure to low
levels of arsenic. EPA issued a proposed regulation on June 22, 2000, and allowed a 90-day public
review period. The final rule, which was published in the Federal Register on January 22, 2001, was
to become effective on March 23, 2001, except for certain amendments to several sections of the
rule; however, because of the national debate regarding the science and costs related to the rule,
EPA announced on May 22, 2001, that it was delaying the effective date for the rule to allow time to
reassess the rule and to afford the public a full opportunity to provide further input. On October
31, 2001, EPA reaffirmed the final rule as published on January 22, 2001. The Arsenic Rule
subsequently became effective on February 22, 2002.

The rule sets the MCLG of arsenic at zero and reduces the MCL from the previous standard of
0.05 mg/L to 0.01 mg/L. Arsenic’s monitoring requirements will be consistent with the existing
requirements for other inorganic contaminants. The Town complies with this rule by having sources
with naturally low levels of arsenic.

Filter Backwash Recycling Rule

The 1996 SDWA Amendments required EPA to promulgate a regulation governing the recycling of
filter backwash water within public water system’s treatment processes. Public water systems using
surface water or groundwater under the direct influence of surface water, which utilize filtration
processes and recycling, must comply with the rule, which aims to reduce risks associated with
recycling contaminants removed during filtration. EPA issued a proposed regulation on June
22, 2000, and allowed a 90-day public review period. The final rule was published in the Federal
Register on June 8, 2001, and became effective on August 7, 2001.

The rule requires filter backwash water be returned to a location that allows complete treatment. In
addition, filtration systems must provide detailed information regarding the treatment and recycling
process to the State. The regulation required the Town to comply with the rule by December
8, 2003, if filter backwash water was recycled. The Town’s existing water treatment facility backwash
recycle method meets the requirements of this rule.
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Stage 2 Disinfectants/Disinfection By-products Rule

This rule is the second part of the Disinfectants/Disinfection By-products Rule, of which Stage 1
D/DBPR became effective in February of 1999. The Stage 2 Disinfectants/Disinfection
By-products Rule (Stage 2 D/DBPR) was published on January 4, 2006, in the Federal Register and
became effective on March 6, 2006. EPA implemented this rule simultaneously with the Long Term
2 Enhanced Surface Water Treatment Rule.

Similar to the Stage 1 D/DBPR, this rule applies to most water systems that add a disinfectant to the
drinking water other than ultraviolet light or those systems that deliver disinfected water. The Stage
2 D/DBPR changes the calculation procedure requirement of the MCLs for two groups of DBPs,
total trihalomethanes and haloacetic acids (TTHM and HAA5). The rule requires each sampling
location to determine compliance with MCLs based on their individual annual average DBP levels
(termed the Locational Running Annual Average), rather than utilizing a system-wide annual
average. The rule also proposes new MCLGs for chloroform (0.07 mg/L), trichloroacetic acid
(0.02 mg/L), and monochloroacetic acid (0.03 mg/L).

Additionally, the rule requires systems to document peak DBP levels and prepare an Initial
Distribution System Evaluation (IDSE) to identify Stage 2 D/DBPR compliance monitoring sites.
The Town currently complies with all contaminant monitoring requirements under this rule and is
scheduled to begin monitoring for Stage 2 D/DBP in November 2013. The IDSE is contained in
Appendix O of this WSP.

Long Term 2 Enhanced Surface Water Treatment Rule

Following the publication of the IESWTR, EPA introduced the Long Term 1 Enhanced Surface
Water Treatment Rule (LT1ESWTR) to supplement the preceding regulations. The second part of
the regulations of the LT1ESWTR, which became effective in February of 2002, is mandated in the
Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR). The final rule was published
in the Federal Register on January 5, 2006, and became effective on March 6, 2006. The final rule
was implemented simultaneously with the Stage 2 D/DBPR described in the previous section. This
rule applies to all systems that use surface water sources or GWI sources.

This rule establishes treatment technique requirements for filtered systems based on their risk level
for contamination, calculated from the system’s average Cryptosporidium concentration.
Requirements include up to 2.5-log Cryptosporidium treatment in addition to existing requirements
under the IESWTR and LT1ESWTR. Filtered systems that demonstrate low levels of risk will not
be required to provide additional treatment. Unfiltered systems under this rule must achieve at least
a 2-log inactivation of Cryptosporidium if the mean level in the source water remains below
0.01 oocysts/L. If an unfiltered system’s mean level of Cryptosporidium exceeds 0.01 oocysts/L, the
LT2ESWTR requires the system to provide a minimum 3-log inactivation of Cryptosporidium. All
unfiltered systems are also required to utilize a minimum of two disinfectants in their treatment
process.
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The LT2ESWTR also addresses systems with unfinished water storage facilities. Under this rule,
systems must either cover their storage facilities or achieve inactivation and/or removal of 4-log
virus, 3-log Giardia lamblia, and 2-log Cryptosporidium on a state-approved schedule. Lastly, the
rule extends the requirement of the disinfection profiles mandated under the LT1ESWTR to the
proposed Stage 2 D/DBPR. The Town currently filters and chlorinates their surface water sources
in order to comply with the requirements of this rule.

Groundwater Rule

The Town is not required to comply with the requirements of this rule because all well field sources
are disinfected and filtered at the water treatment plant.

SOURCE WATER QUALITY

This section presents the current water quality standards and the results of the Town’s recent source
water quality monitoring efforts. A discussion of the water quality requirements and monitoring
results for the Town’s distribution system is presented in the section that follows.

Drinking Water Standards

Drinking water quality is regulated at the federal level by EPA and at the state level by DOH.
Drinking water standards have been established to maintain high quality drinking water by limiting
the levels of specific contaminants (i.e., regulated contaminants) that can adversely affect public
health and are known or are likely to occur in public water systems. Non-regulated contaminants do
not have established water quality standards and are generally monitored at the discretion of the
water purveyor and in the interest of customers.

The regulated contaminants are grouped into two categories of standards – primary standards and
secondary standards. Primary standards are drinking water standards for contaminants that could
affect health. Water purveyors are required by law to monitor and comply with these standards and
notify the public if water quality does not meet any one of the standards. Secondary standards are
drinking water standards for contaminants that have aesthetic effects, such as unpleasant taste, odor,
or color (staining). The national secondary standards are unenforceable federal guidelines or goals,
where federal law does not require water systems to comply with them. States may, however, adopt
their own enforceable regulations governing these contaminants. The State of Washington has
adopted regulations that require compliance with some of the secondary standards. Water purveyors
are not required to notify the public if water quality does not meet the secondary standards.

Source Monitoring Requirements and Waivers

The Town is required to perform water quality monitoring at each of the active water sources for
inorganic chemical and physical substances, organic chemicals, and radionuclides. The monitoring
requirements that the Town must comply with are specified in WAC 246-290-300. A description of
the source water quality monitoring requirements and procedures for each group of substances is
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contained in the Town’s Water Quality Monitoring Plan that is included in Appendix K of this
WSP.

In 1994, DOH developed the Susceptibility Assessment Survey Form for water purveyors to
complete for use in determining a drinking water source’s potential for contamination. The results of
the susceptibility assessment may provide monitoring waivers that allow reduced source water
quality monitoring. According to the DOH Water Quality Monitoring Report for 2012, the Mashel
River was assigned a high susceptibility rating, and the groundwater under the influence wellfield has
not been rated.

Source Monitoring Results

The quality of the Town’s sources has been good and meets or exceeds all drinking water standards.
The Town monitored the Mashel River source annually for VOCs, IOCs, and physical substances.
The river source was monitored for SOCs once during the 2004 – 2006 and 2007 - 2009 monitoring
periods. Monitoring of IOCs, VOCs, and radionuclides for the Well Nos. 1, 2, 6, and 7 well field
and river source was accomplished once per every 3 year monitoring period. Nitrate monitoring has
been performed once per year since at least 1999. The results of IOC (including nitrate) monitoring
and VOC monitoring for the Town’s sources indicate that all primary and secondary standards were
met. The results of radionuclide monitoring indicated that all of the Town’s sources were in
compliance with the regulations. SOC monitoring of the river source indicated that SOC levels were
below the MCL’s. In 2007, the Town sampled for arsenic and found that the levels were well below
the MCLs, per the new arsenic rule.

DISTRIBUTION SYSTEM WATER QUALITY

Monitoring Requirements and Results

The Town is required to perform water quality monitoring within the distribution system for
coliform bacteria, disinfectant (chlorine) residual concentration, disinfection byproducts, lead and
copper, and asbestos in accordance with WAC 246-290. A description of the distribution system
water quality monitoring requirements and procedures are contained in the Town’s Water Quality
Monitoring Plan that is included in Appendix K of this WSP.

The Town has been in compliance with all monitoring requirements for the past several years. A
summary of the results of distribution system water quality monitoring within the Town’s system is
presented below.

Coliform Monitoring

The Town is required to collect a minimum of three coliform samples per month from different
locations throughout the system, based on DOH requirements. The Town’s historical coliform tests
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were all satisfactory with the exception of two samples in July 2004 which may have been due to
special circumstances.

Disinfectant Residual Concentration Monitoring

Disinfection requirements applicable to the treatment of the Town’s sources are contained in WAC
246-290-451, which states that a disinfectant residual concentration shall be detectable in all active
parts of the distribution system. Disinfection requirements applicable to the Town’s river source are
contained in WAC 246-290-662 for filtered systems, which states that a minimum 0.2 mg/L
disinfectant residual concentration shall be maintained at the point the water enters the system and
that the disinfectant residual concentration in the distribution system is detectable in at least
95 percent of the samples taken each calendar month. In an effort to comply with these
requirements, the Town has established a chlorination target to maintain a residual disinfectant
concentration of at least 0.2 mg/L in the distribution system. The preferred concentration at the
996 Zone Reservoir is approximately 1.20 mg/L. The Town is required to collect one distribution
sample every day to monitor for chlorine residual.

Disinfectants/Disinfection By-products Monitoring

Trihalomethanes (THMs) are disinfection by-products that are formed when free chlorine reacts
with organic substances (i.e., precursors), most of which occur naturally. Formation of THMs is
dependent on such factors as amount and type of chlorine used, water temperature, concentration
of precursors, pH, and chlorine CT. Trihalomethanes have been found to cause cancer in laboratory
animals and are suspected to be human carcinogens. The Town’s most recent samples for THM and
HAA5, collected yearly since 2009, revealed concentrations lower than their MCLs; therefore, the
Town is in compliance with this regulation. The Town did have HAA5 levels exceed its MCL in
2004-2006 and in 2008; however, this may have been due to process optimization with starting up
the new water treatment plant. Current HAA5 levels have consistently been below the MCL.

In response to the Stage 1 and Stage 2 D/DBPR, the Town expanded their distribution system
monitoring to include THM and HAA5.

Lead and Copper Monitoring

The Lead and Copper Rule identifies the action level for lead as being greater than 0.015 mg/L and
the action level for copper as being greater than 1.3 mg/L. The results of the tests from 2009, which
included 10 sample sites, indicate a range of 0.002 mg/L to 0.010 mg/L for lead and a range of
0.02 mg/L to 0.37 mg/L for copper. The results of the tests from the 2006 monitoring period,
which included 10 sample sites, indicate a range of 0.002 mg/L to 0.014 mg/L for lead and a range
of 0.02 mg/L to 0.4105 mg/L for copper. The 90th percentile concentration for lead and copper
from each group of samples were below the action level.
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Asbestos

Asbestos monitoring is required if the sources are vulnerable to asbestos contamination or if the
distribution system contains more than 10 percent of asbestos cement pipe. The Town’s surface
water source, the Mashel River, is considered susceptible to asbestos contamination, and asbestos
cement (AC) pipe composes more than 10 percent of the Town’s distribution system. Therefore, the
Town must monitor for asbestos at the source and in the distribution system. The current MCL for
asbestos is seven million fibers per liter and greater than ten microns in length. Monitoring must be
accomplished during the first 3-year compliance period of each 9-year compliance cycle. The water
sample must be taken at a tap that is served by an AC pipe under conditions where asbestos
contamination is most likely to occur. The Town’s most recent samples in 2009 did not contain
asbestos contamination.
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Water System Analysis

INTRODUCTION

This chapter presents the analysis of the Town of Eatonville’s (Town) existing water system.
Individual water system components were analyzed to determine their ability to meet the policies
and design criteria under both existing and future water demand conditions. The policies and design
criteria are presented in Chapter 5 and the water demands are presented in Chapter 4. A
description of the existing water system facilities and current operation is presented in Chapter 2.
The last section of this chapter presents the existing and projected system capacity analyses that
were performed to determine the maximum number of equivalent residential units (ERUs) that can
be served by the Town’s water system.

PRESSURE ZONES

The ideal static pressure of water supplied to customers is between 40 and 80 pounds per square
inch (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 Town’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 Town’s three 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 zero demands). The upper portion of the
table illustrates the minimum and maximum pressures of the existing system and the lower portion
of the table illustrates pressures after proposed pressure zone improvements are implemented. While
this table presents the results of the evaluation of pressures based on the adequacy of the pressure
zones (under static conditions), the hydraulic analysis section later in this chapter presents the results
of the evaluation of pressures based on the adequacy of the water mains (under dynamic
conditions).

The Town is currently providing water at pressures of at least 40 psi to most services in the system,
except for limited areas within each pressure zone, as shown in the upper portion of Table 7-1. The
low pressure in the 996 Zone occurs in the area of higher elevations near the intersection of Larson
Street West and Orchard Avenue South, which borders the Hilltop 1077 Zone. The low pressure
area will be eliminated in the future when the 1077 Zone distribution system is upgraded and
expanded as described in Chapter 9.

The low pressure in the 1050 Zone occurs along Dow Ridge Road near the 1050 Zone Reservoir.
Higher pressure zone water is not available in this area. The low pressure area in this zone is near
the 1050 Zone Reservoir, shown in the top portion of Table 7-1, will continue to need individual
booster pump stations to maintain adequate pressure. Pressures at services without individual
booster pump stations are slightly below 40 psi, as indicated in the bottom portion of Table 7-1. If
the dynamic analysis presented later in this chapter indicates that adequate pressures can be
maintained, improvements are not necessary and the pressures that are slightly lower than 40 psi are
acceptable.

7



C H A P T E R 7

J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH7.DOC (02/04/13 11:58 AM) 7-2 TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN

The low pressures in the 1077 Zone occur in the higher elevations near the 1077 Zone Reservoir.
Customers that currently reside at the top of the hill are required to have individual booster pump
stations until a closed zone booster pump station is installed to increase pressure. When new
development occurs above an elevation of approximately 985 feet, an 1140 Zone booster pump
station will be installed. The low pressure area will be eliminated in the future when the proposed
1140 Pressure Zone improvements, described in Chapter 9, are implemented. The pressures in all
of the zones after completion of the pressure zone improvements are shown in the lower portion of
Table 7-1.

Table 7-1
Minimum and Maximum Distribution System Static Pressures

Highest Elevation Served Lowest Elevation Served

Elevation Static Pressure Elevation Static Pressure

Pressure Zone (feet) (psi) (feet) (psi)

Existing System - Before Proposed Zone Modifications

996 Zone 940 24 771 97

1050 Zone 990 26 849 87

1077 Zone 1,040 16 847 100

Future System - After Proposed Zone Modifications

996 Zone 895 44 771 97

1050 Zone 965 37 840 91

1060 Zone 976 36 833 98

1077 Zone 986 39 847 100

1140 Zone 1,045 41 978 70

Each pressure zone has areas of high pressure. The high pressures in the 996 Zone occur in the
valley between Washington Avenue North and the airport, where the elevations are the lowest. In
the 1050 Zone, high pressures exist in the Emerald Ridge neighborhood along the boundary
between the 1050 Zone and the 996 Zone. High pressures also exist at the boundary between the
1077 Zone and 996 Zone. Individual services that have pressures greater than 80 psi are required to
have pressure regulators to reduce the pressures to acceptable levels. In Table 7-1 the listed
pressures are calculated in the water main and the actual service pressure is lower due to the required
pressure regulators. The Town mitigates these high pressures with the pressure regulator
requirement. Pressure zone improvements will not be necessary to resolve the higher pressures.

SOURCE CAPACITY EVALUATION

This section evaluates the combined capability of the Town’s existing sources (four existing
groundwater wells and one surface water source) to determine if they have sufficient capacity to
meet the overall demands of the system, based on existing and future water demands. The section
that follows will address the evaluation of the individual facilities to determine if they have sufficient
capacity to meet the existing and future demands of the individual zone, or zones, that they supply.
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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 evaluation of the combined capacity of the
sources in this section is based on the criteria that they provide supply to the system at a rate that is
equal to or greater than the peak day demand (PDD) of the system.

Source Capacity Analysis Results

The combined capability of the Town’s active sources to meet both existing and future demand
requirements, based on existing pumping and intake capacities of the individual supply facilities, is
presented in Table 7-2. The intake in the Mashel River has a maximum diversion rate of
approximately 400 gallons per minute (gpm) when the intake pipes and structures are clean.

Table 7-2
Water Source Capacity Evaluation

Existing Future Projections

Description 2011 2018 2032

Required Source Capacity (gpm)

Peak Day Demand 589 733 1,296

Available Source Capacity (gpm)

Mashel River 400 400 400

Well No. 1 210 210 210

Well No. 2 220 220 220

Well No. 6 200 200 200

Well No. 7 325 325 325

Totals 1,355 1,355 1,355

Surplus or Deficient Source Capacity (gpm)

Surplus or Deficient Amt. 766 622 59

The demands used in the evaluation for 2018 and 2032 are future demand projections without
reductions from enhanced water use efficiency (WUE) efforts, as shown in Table 4-9 of Chapter 4.
Therefore, if additional reductions in water use are achieved in the future through WUE efforts, the
total source capacity required in the future will be less than that shown in Table 7-2.

The results of the analysis indicate that the Town has sufficient total pumping and intake capacity to
meet existing and future demands.

Although the Town’s sources appear to have sufficient capacity to meet the Town’s demands
beyond 2032, the pumping capacity of the Town’s wells is greater than the water rights currently
allocated to the wells. The pumping rate of the wells is limited to the amount of the designated
water rights. As described in further detail in Chapter 6, Well Nos. 1 and 7 share a maximum
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instantaneous water right equal to 360 gpm. Well Nos. 2 and 6 share a separate water right with a
maximum instantaneous water right of 250 gpm. The total amount of water that the four wells can
pump according to the water rights is 610 gpm. In addition, the Mashel River intake has a water
right of 1,032 gpm, which is greater than the intake’s current maximum diversion rate of
approximately 400 gpm. The total instantaneous water rights for all of the sources is 1,642 gpm.

Table 7-3 is an additional source of supply analysis that limits the amount of water pumped by the
wells to the amount of the instantaneous well water rights. The Town primarily relies on Well Nos. 6
and 7. The analysis assumes that 400 gpm is available from the Mashel River.

Table 7-3
Water Source Capacity Evaluation with

Well Water Rights and River Diversion Rate Limitations

Existing Future Projections

Description 2011 2018 2032

Required Source Capacity (gpm)

Peak Day Demand 589 733 1,296

Available Source Capacity (gpm)

Mashel River 400 400 400

Well No. 1 35 35 35

Well No. 2 50 50 50

Well No. 6 200 200 200

Well No. 7 325 325 325

Totals 1,010 1,010 1,010

Surplus or Deficient Source Capacity (gpm)

Surplus or Deficient Amt. 421 277 -286
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The results of the analysis indicate that the Town will have sufficient supply and instantaneous water
rights beyond 2018 if the sources can maintain their existing supply rates when PDD occurs,
assuming that no additional sources or water rights are obtained. Prior to 2032, either additional well
water rights, new sources of supply or an increase in the river’s maximum diversion rate are required
to meet the projected demand.

A third analysis was performed to display how much water must be diverted from the river to meet
PDD if the wells are pumping at their maximum instantaneous water rights. Table 7-4 assumes that
no water is diverted from the river and only the wells are supplying water to the system.

Table 7-4
Water Source Capacity Evaluation with

Well Water Right Limitation and No River Diversion

Existing Future Projections

Description 2011 2018 2032

Required Source Capacity (gpm)

Peak Day Demand 589 733 1,296

Available Source Capacity (gpm)

Mashel River 0 0 0

Well No. 1 35 35 35

Well No. 2 50 50 50

Well No. 6 200 200 200

Well No. 7 325 325 325

Totals 610 610 610

Surplus or Deficient Source Capacity (gpm)

Surplus or Deficient Amt. 21 -123 -686

Table 7-4 shows that the well water rights alone can supply the existing demand. Approximately
123 gpm is needed from the river in 2018 and approximately 686 gpm is needed from the river in
2032 to meet projected demands. It is likely that the river will be capable of meeting the necessary
demands beyond 2018. However, prior to 2032, the 400 gpm maximum capacity of the river intake
will be exceeded.

Additional well water rights or supply sources are necessary when the PDD approaches the
combined capacity of the existing sources, which is limited by the available well water rights and the
river’s intake capabilities. Chart 7-1 shows that the total supply capacity exceeds the PDD through
2032, but the total supply capacity exceeds the instantaneous water rights for the well field. The
Town currently relies on the availability of water from the river intake to meet the demand that
exceeds the instantaneous well water rights. Chart 7-1 also shows that the river must supply
approximately 200 gpm in 2019 to meet the PDD without reductions from WUE measures. In
2024, the river must supply approximately 400 gpm to meet PDD without reductions from WUE
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efforts. Beyond 2024, the river will need to supply more than 400 gpm to meet projected demands.
Improvements to the Mashel River intake facilities may be necessary to meet future demands if
other sources of supply or water rights are not feasible. Since the river’s supply rate fluctuates, the
Town should proceed with water supply and water rights studies involving the pursuit of additional
supply to ensure that future demands are met. The Mashel River source of supply is also impacted
by the presence of threatened species and the pursuit of alternative water supply sources is discussed
in Chapter 6. Proposed supply studies and supply improvements are identified in Chapter 9.

Chart 7-1
Future Water Supply and Demand Projections

An additional analysis was performed to compare the water treatment plant capacity to PDD, as
shown in Table 7-5. The water treatment plant has an existing capacity of 1.0 million gallons per
day (MGD) or 694 gpm, which is less than the total available supply as shown in previous analyses.
The water treatment plant has the capability to be expanded to a capacity of 1.5 MGD or 1,042 gpm
with the addition of a third treatment skid.
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Table 7-5
Water Treatment Plant Capacity Evaluation

Existing Future Projections

Description 2011 2018 2032

Required Treatment Capacity (gpm)

Peak Day Demand 589 733 1,296

Available Treatment Capacity (gpm)

Existing Treatment Plant 694 694 694

Expanded Treatment Plant 1,042 1,042 1,042

Surplus or Deficient Treatment Capacity (gpm)

Surplus or Deficient Amt. with
Existing Water Treatment Plant

106 -38 -601

Surplus or Deficient Amt. with
Expanded Water Treatment Plant

453 309 -254

Table 7-5 shows that the existing water treatment plant was able to meet 2011 demands, but
expanding the water treatment plant to include a third treatment skid is necessary prior to 2018 to
meet projected PDD. It is likely that the expanded water treatment plant will be capable of meeting
the projected demands beyond 2018. However, prior to 2032, approximately 254 gpm of additional
water treatment capacity will be needed.

Chart 7-2 shows that the water treatment plant will require an expansion to include the third
treatment skid by 2017 to meet the projected PDD without reductions from WUE efforts. The
expanded treatment plant will be capable of treating the Town’s maximum supply capacity of
1,010 gpm as indicated in Table 7-3. When the required supply improvements are completed for
the 2025 supply deficiency (i.e., additional water rights, improved diversion rate, and/or new supply
sources), additional water treatment improvements will also be necessary. The Town will need to
retrofit the expanded water treatment plant or construct a new water treatment plant to treat the
new supply sources. These proposed treatment improvements are identified in Chapter 9.
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Chart 7-2
Future Water Treatment and Demand Projections

Implications of Leak at Water Treatment Plant

The PDD projections utilized in the source of supply analyses assume that the known leakage issue
at the water treatment plant will not be resolved and the Town will continue to experience a total
system leakage rate of approximately 30 percent as described in the Distribution System Leakage
section of Chapter 4. Although sizing and scheduling of proposed improvements is generally based
upon PDD without WUE measures to ensure that the facilities are properly sized whether or not
additional WUE measures are achieved, the leakage at the water treatment plant is a localized
problem that the Town has moved to the forefront of its priorities. The Town plans to inspect the
clear wells, meters, and other water treatment plant components concurrently with the finalization
of this WSP as identified in Chapter 9. If the water treatment plant leakage can be resolved with
onsite improvements as early as 2013, the Town’s need for source of supply and treatment
improvements can be delayed by several years. Chart 7-3 indicates that the water treatment plant
capacity improvements can be delayed by approximately 3 years and source of supply improvements
can be delayed by approximately 5 years. The Town plans to reevaluate the water demand
projections and system analyses after the leakage issue is addressed to determine if the
improvements can be delayed as indicated in Chart 7-3. A revaluation of the demand projections is
identified as an improvement project in Chapter 9.
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Chart 7-3
Water Treatment Plant Leak Implications on Projections

WATER SUPPLY FACILITIES EVALUATION

This section evaluates the existing supply facilities to determine if they have sufficient capacity to
provide water supply at a rate that meets the existing and future demands of the one or more zones
that they supply. This section also identifies facility deficiencies that are not related to the capacity of
the supply facilities.

Analysis Criteria

The evaluation of supply facilities to determine if they have adequate capacity is based on one of
two criteria, as follows. If the pressure zone that the facility provides supply into has water storage,
then the amount of supply required is equal to the PDD of the zone. If the pressure zone that the
facility provides supply into does not have water storage, then the amount of supply required is
equal to the peak hour demand (PHD) of the zone. The higher supply requirement of the latter
criteria is due to the lack of equalizing storage that is typically utilized to provide short-term supply
during times of peak system demands.
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996 Zone Facilities

All of the Town’s supply sources provide water supply to the Main Booster Pump Station, which
provides water supply to the 996 Zone and indirectly to the higher zones through the Town’s other
booster pump stations. Table 7-6 summarizes the current and future supply requirements of the
996 Zone, based on existing and projected water demands for the 996 Zone and the transfer
amount necessary to meet the existing and future demands of the 1050 and 1077 Zones. The supply
requirement for the pressure zones is lower than the total PDD in the system as indicated in
Table 7-2 through Table 7-5 due to water loss at the water treatment plant site, which is described
in the Distribution System Leakage section of Chapter 4. Table 7-6 also summarizes the current
amount of water supply available to the 996 Zone based on the maximum supply rate of the Main
Booster Pump Station. The results of the analysis, as shown in Table 7-6, indicates that the Main
Booster Pump Station has the capacity to meet the future demands of the 996 Zone.

Table 7-6
996 Zone Supply Evaluation

Existing Future Projections

Description 2011 2018 2032

Required Supply (gpm)
996 Zone Peak Day Demand 387 543 776

Transfer to 1050 Zone 1 49 77 333

Transfer to 1077/1140 Zone1 20 51 78

Total Required Supply 455 671 1,186

Available Supply (gpm)
Main Booster Pump Station 2,250 2,250 2,250

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amount 1,795 1,579 1,064

(1) Transfer to upper zones is provided by Center Street and Hilltop Booster Pump Stations.

1050 Zone Facilities

The Center Street Booster Pump Station currently provides all of the water supply to the
1050 Zone. Table 7-7 summarizes the current and future supply requirements of the 1050 Zone,
based on existing and projected water demands for the zone. Table 7-7 also summarizes the current
amount of water supply available to the 1050 Zone based on the maximum pumping rate of the
Center Street Booster Pump Station. The results of the analysis indicate that the facility has
sufficient capacity to meet the existing demands of the 1050 Zone and the future demands of the
1050 Zone in 2018. However, the Center Street Booster Pump Station does not have sufficient
capacity for the future demands of the 1050 Zone in 2032. The Town will need to install a new
booster pump station for the anticipated development in the western portion of the 1050 Zone or
install improvements at the Center Street Booster Pump Station prior to 2032. This supply
improvement is identified in Chapter 9.
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Table 7-7
1050 Zone Supply Evaluation

Existing Future Projections

Description 2011 2018 2032

Required Supply (gpm)
1050 Zone Peak Day Demand 49 77 333

Available Supply (gpm)
Center Street Booster Pump Station 250 250 250

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amount 201 173 -83

1077 Zone Facilities

The Hilltop Booster Pump Station currently provides all of the water supply to the 1077 Zone.
Table 7-8 summarizes the current and future supply requirements of the 1077 Zone, based on
existing and projected water demands for the zone. Table 7-8 also summarizes the current amount
of water supply available to the 1077 Zone based on the maximum pumping rate of the Hilltop
Booster Pump Station. The results of the analysis indicate that the facility has sufficient capacity to
meet the future demands of the 1077 Zone.

Table 7-8
1077 Zone Supply Evaluation

Existing Future Projections

Description 2011 2018 2032

Required Supply (gpm)
1077 Zone Peak Day Demand 20 51 78

Available Supply (gpm)
Hilltop Booster Pump Station 175 175 175

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amount 155 124 97

Facility Deficiencies

The Main Booster Pump Station is in excellent condition and has sufficient pumping capability for
the projected demands. The site is not furnished with frontage improvements; therefore, when the
treatment facility undergoes upgrades in the future, frontage improvements in accordance with the
Eatonville Municipal Code (EMC) may be required. Likewise, stormwater improvements are not
currently installed and may be necessary per the EMC and for source protection purposes.



C H A P T E R 7

J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH7.DOC (02/04/13 11:58 AM) 7-12 TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN

The Center Street Booster Pump Station’s building, mechanical, and electrical equipment are in
good condition. As demand increases, the Town will need to use additional existing pumps to meet
projected demands. Additional pumping redundancy is recommended for the station as demand
increases. Installing fencing around the site is suggested to improve water system security. Although
the 1050 Zone has storage, installing a permanent engine generator is recommended for back-up
power supply at this site to improve reliability in the zone. The site does not have frontage
improvements and sidewalks are not installed in the immediate area. Frontage improvements may be
necessary in the future when facility upgrades occur. Due to the size of the existing facility,
stormwater improvements were likely not required at the time of original construction, but should
be considered if the facility is expanded in the future.

The Hilltop Booster Pump Station is housed in a small, aging structure adjacent to the concrete
996 Zone Reservoir, which has not been seismically retrofitted. The aging structure has limited
clearances and exposed wiring. In addition, the pumps and piping have signs of corrosion and are
approaching their design life. An earthquake could severely damage the Hilltop Booster Pump
Station and the adjacent 996 Zone Reservoir. If this were to occur, the Town would not have the
ability to supply water to the 1077 Zone Reservoir, which provides the Town with a majority of its
fire flow and emergency storage. Relocating the Hilltop Booster Pump Station away from the
996 Zone Reservoir in a structurally sound building with updated and reliable mechanical and
electrical systems is recommended. The design of the facility should consider the ability to supply
the 1077 Zone Reservoir when the 996 Zone Reservoir is offline for earthquake repair or regular
maintenance. The existing site does not have frontage or stormwater improvements, but these
improvements may be necessary when the facilities are expanded in the future. Proposed
improvements to resolve these deficiencies are identified in Chapter 9.

STORAGE FACILITIES

This section evaluates the Town’s existing water storage tanks to determine if they have sufficient
capacity to meet the existing and future storage requirements of the system. This section also
identifies facility deficiencies that are not related to the capacity of the water tanks.

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 Town’s storage tanks is provided below.

Operational Storage – Volume of the reservoir used to supply the water system under normal
conditions when the source or sources of supply are not delivering water to the system (i.e., sources
are in off-mode). Operational storage is essentially 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 for equalizing storage, fire flow storage, or standby storage. The operational
storage in the Town’s reservoirs is the amount of storage between the fill, or pump starting setpoint
level, and the overflow elevation of each tank.

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 Washington
State Department of Health (DOH) requires that equalizing storage be stored above an elevation
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that will provide a minimum pressure of 30 psi at all service connections throughout the system
under PHD conditions. Because the Town’s supply sources primarily operate on a “call on
demand” basis to fill the reservoirs, the equalizing storage requirements are determined using the
standard DOH formula that considers the difference between the system PHD and the combined
capacity of the supply sources.

Standby Storage – Volume of the reservoir used to supply the water system under emergency
conditions when supply facilities are out of service due to equipment failures, power outages, loss of
supply, transmission main breaks, and any other situation that disrupts the supply source. 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. The criteria for determining the standby
storage requirements for the Town’s system, which has multiple supply sources, is based on the
standard DOH formula that is based on average day demand and supply source capacity. The
amount of standby storage required must be sufficient to supply the system for a 48-hour period
when the primary supply facility is out of service and the system is experiencing demands that are
close to average day demands.

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 established by the local fire authority, the Town of
Eatonville Fire Department. DOH requires that fire flow storage be stored above an elevation that
will provide a minimum pressure of 20 psi at all points throughout the distribution system under
PDD conditions. The fire flow storage requirements shown in the analyses in this section are based
on a maximum fire flow requirement of 2,500 gpm for a 3-hour duration in the 996 Zone;
1,500 gpm for a 2-hour duration in the 1050 Zone; and 1,500 gpm for a 2-hour duration in the
1077 Zone.

Dead Storage – Volume of the reservoir that can not be used because it is stored at an elevation
that does not provide system pressures that meet the minimum pressure requirements established by
DOH without pumping. This unusable storage occupies the lower portion of most ground-level
reservoirs. Water that is stored below an elevation that can not provide a minimum pressure of
20 psi is considered dead storage for the analyses that follow.

Storage Analysis Results

The storage analyses are based on an evaluation of the existing storage facilities providing water to
three supply areas: the 996 Zone, 1050 Zone, and 1077 Zone.

Existing Storage Analysis

As shown in Table 7-9, the maximum combined storage capacity of the Town’s reservoirs and clear
wells is approximately 1.23 million gallons (MG). The storage in the clear wells is available to the
996 Zone because the Main Booster Pump Station that pumps water from the clear wells to the
996 Zone is equipped with two redundant pumps for normal supply, a third pump for additional
supply of the clear well storage, and the facility has a permanent engine generator for back-up power
supply. The total amount of usable storage for operational, equalizing, standby, and fire flow
purposes is reduced to 1.06 MG, due to dead storage (i.e., non-useable storage) in the lower portions
of the 996 Zone and 1050 Zone Reservoirs. The dead storage is due to the water services that are
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located at the higher elevations in the 1050 Zone near the 1050 Zone Reservoir and in the 996 Zone
near the Orchard Avenue pressure reducing valve (PRV) station. It is unlikely that higher pressure
water will be available to the low pressure services in the 1050 Zone in the future, and the
1050 Zone Reservoir will always have some dead storage. The dead storage in the 996 Zone will be
converted to usable storage in the future, upon completion of proposed pressure zone
improvements that are described in Chapter 9.

The results of the existing storage evaluation, as shown in Table 7-9, indicate that the system has a
storage surplus of approximately 0.12 MG, with a zone deficiency of 0.06 MG in the 1050 Zone.
The calculations assume that the fire flow storage in the 1050 and 1077 Zones is available to the
996 Zone through PRV stations.

The storage analysis presented in Table 7-10 is based on the existing system with the proposed
pressure zone improvements described in Chapter 9. The results of this analysis indicate that the
system will have a surplus storage capacity of approximately 0.28 MG with the proposed pressure
zone improvements that remove the dead storage in the 996 Zone. The calculations assume that the
fire flow storage in the 1050 and 1077 Zones is available to the 996 Zone through PRV stations.

Table 7-9
Existing Storage Evaluation

Supply Area

Description 996 Zone 1050 Zone 1077 Zone Totals

Available/Usable Storage (MG)

Maximum Storage Capacity 0.51 0.22 0.50 1.23

Dead (Non-usable Storage) -0.15 -0.02 0.00 -0.17

Total Available Storage 0.36 0.20 0.50 1.06

Required Storage (MG)

Operational Storage 0.12 0.01 0.03 0.16

Equalizing Storage 0.01 0.00 0.00 0.01

Standby Storage 0.21 0.07 0.03 0.31

Fire Flow Storage 0.00 0.18 0.27 0.45

Totals 0.34 0.26 0.33 0.94

Surplus or Deficient Storage (MG)

Surplus or Deficient Amt. 0.02 -0.06 0.17 0.12

Note: Fire flow for the 996 Zone is provided by the 1050 and 1077 Zones through various PRVs.
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Table 7-10
Existing Storage Evaluation with Proposed Pressure Zone Improvements

Supply Area

Description 996 Zone 1050 Zone 1077 Zone Totals

Available/Usable Storage (MG)

Maximum Storage Capacity 0.51 0.22 0.50 1.23

Dead (Non-usable Storage) 0.00 -0.02 0.00 -0.02

Total Available Storage 0.51 0.20 0.50 1.21

Required Storage (MG)

Operational Storage 0.12 0.01 0.03 0.16

Equalizing Storage 0.01 0.00 0.00 0.01

Standby Storage 0.21 0.07 0.03 0.31

Fire Flow Storage 0.00 0.18 0.27 0.45

Totals 0.33 0.26 0.33 0.93

Surplus or Deficient Storage (MG)

Surplus or Deficient Amt. 0.17 -0.06 0.17 0.28

Note: Fire flow for the 996 Zone is provided by the 1050 and 1077 Zones through various PRVs.

Future Storage Analysis

Future storage requirements of the system were computed for the 6-year and 20-year planning
periods, based on year 2018 and 2032 demand projections. The results of the analyses, shown in
Table 7-11, are based on the scenario that the proposed pressure zone improvements described in
Chapter 9 are completed. The calculations assume the storage capacity of the clear wells is available
to the 996 Zone in 2018 since redundant pumping would be available at the Main Booster Pump
Station. The clear wells are no longer available for storage in 2032 when two of the three pumps at
the Main Booster Pump Station are needed for normal demands and the third pump becomes the
redundant pump. The calculations also assume that the fire flow storage in the 1050 and 1077 Zones
is available to the 996 Zone through PRV stations. As shown in Table 7-11, the Town will have
approximately a 0.15 MG storage surplus in 2018 and a 0.66 MG storage deficit in 2032. The
1050 Zone has a storage deficiency in 2018 and 2032 and the 996 Zone has a storage deficiency in
2032. Both deficiencies could be resolved by an additional storage reservoir in the 1050 Zone.

Future storage requirements of the system were also computed based on the scenario that the
proposed storage and booster pump station improvements described in Chapter 9 are completed by
2032, shown in Table 7-12. The calculations assume the storage capacity of the clear wells is
available to the 996 Zone in 2018, but the clear wells are no longer available for storage in 2032. The
calculations also assume that the fire flow storage in the 1050 and 1077 Zones is available to the
996 Zone through PRV stations. As shown in Table 7-12, the Town will have approximately a
0.15 MG storage surplus in 2018 and a 0.02 MG storage surplus in 2032.
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Table 7-11
Future Storage Projections with Proposed Pressure Zone Improvements

2018 Supply Area 2032 Supply Area

996 1050 1077 996 1050 1077

Description Zone Zone Zone Totals Zone Zone Zone Totals

Available/Usable Storage (MG)

Maximum Storage Capacity 0.51 0.22 0.50 1.23 0.28 0.22 0.50 1.00

Dead (Non-usable Storage) 0.00 -0.02 0.00 -0.02 0.00 -0.02 0.00 -0.02

Total Available Storage 0.51 0.20 0.50 1.21 0.28 0.20 0.50 0.98

Required Storage (MG)

Operational Storage 0.12 0.01 0.03 0.16 0.03 0.01 0.03 0.07

Equalizing Storage 0.05 0.00 0.00 0.05 0.20 0.06 0.00 0.26

Standby Storage 0.24 0.10 0.06 0.40 0.34 0.42 0.10 0.85

Fire Flow Storage 0.00 0.18 0.27 0.45 0.00 0.18 0.27 0.45

Totals 0.40 0.29 0.37 1.06 0.56 0.67 0.40 1.64

Surplus or Deficient Storage (MG)

Surplus or Deficient Amt. 0.11 -0.09 0.13 0.15 -0.28 -0.47 0.10 -0.66

Note: Fire flow for the 996 Zone is provided by the 1050 and 1077 Zones through various PRVs.

Table 7-12
Future Storage Projections with Proposed Improvements

2018 Supply Area 2032 Supply Area

996 1050 1077 996 1050 1077

Description Zone Zone Zone Totals Zone Zone Zone Totals

Available/Usable Storage (MG)

Maximum Storage Capacity 0.51 0.22 0.50 1.23 0.28 0.97 0.50 1.75

Dead (Non-usable Storage) 0.00 -0.02 0.00 -0.02 0.00 -0.10 0.00 -0.10

Total Available Storage 0.51 0.20 0.50 1.21 0.28 0.87 0.50 1.65

Required Storage (MG)

Operational Storage 0.12 0.01 0.03 0.16 0.03 0.05 0.03 0.11

Equalizing Storage 0.05 0.00 0.00 0.05 0.20 0.02 0.00 0.22

Standby Storage 0.24 0.10 0.06 0.40 0.34 0.42 0.10 0.85

Fire Flow Storage 0.00 0.18 0.27 0.45 0.00 0.18 0.27 0.45

Totals 0.40 0.29 0.37 1.06 0.56 0.66 0.40 1.63

Surplus or Deficient Storage (MG)

Surplus or Deficient Amt. 0.11 -0.09 0.13 0.15 -0.28 0.21 0.10 0.02

Note: Fire flow for the 996 Zone is provided by the 1050 and 1077 Zones through various PRVs.
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Facility Deficiencies

The Town’s 1050 and 1077 Zone Reservoirs are steel tanks that are in good to excellent condition
and do not have any noticeable deficiencies. Although the paint coatings are in excellent condition, a
qualified coating inspector will be retained to inspect the integrity of the coating on a 5-year time
schedule, or more frequently, if visible signs of coating deterioration appear.

The 996 Zone Reservoir is in good condition per a recent sanitary survey, but the aging concrete
reservoir has a deteriorating roof and is difficult to take offline for maintenance since it is the
primary storage facility for the water treatment plant. The Main Booster Pump Station was designed
to operate with the reservoir offline and to recirculate the pumped flow that exceeds the demand.
However, the operational scheme has not been tested. Furthermore, the Town may have several
services near the 996 Zone Reservoir that could lose service if the tank is taken offline. The
conversion of these services to a higher pressure zone must be completed before the 996 Zone
Reservoir is taken offline for service. The pressure zone improvements as well as improvements to
pumping at the Hilltop Booster Pump Station to facilitate taking the 996 Zone Reservoir offline are
presented in Chapter 9.

All three reservoir sites are devoid of frontage and stormwater improvements and are located in
relatively remote locations. When improvements are completed at the individual facilities, the
necessity for frontage improvements will be evaluated. If the amount of impervious surfaces on the
sites increases above the threshold requirement when improvements are performed, stormwater
improvements will be required.

DISTRIBUTION AND TRANSMISSION SYSTEM

This section evaluates the Town’s existing distribution and transmission system (i.e., water mains) 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. This section also identifies deficiencies
that are not related to the capacity of the water mains.

Analysis Criteria

Distribution and transmission 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
Town’s distribution and transmission system is 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 PHD
quantity of water at 30 psi under PHD 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 or PDD) plus the required fire flow at a pressure of at least
20 psi at all points throughout the distribution system.”

Hydraulic analyses of the existing system were performed under existing PHD conditions to
evaluate its current pressure capabilities and to identify existing system deficiencies. The existing
system was also analyzed under existing PDD conditions to evaluate the current fire flow capabilities
and to identify additional existing system deficiencies. Additional hydraulic analyses were then
performed with the same hydraulic model, but under future PDD conditions and with proposed
improvements to demonstrate that the identified improvements will eliminate the deficiencies and
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meet the requirements far into the future. Following is a description of the hydraulic model and the
operational conditions and facility settings used in the analyses.

Hydraulic Model

Description

A computer-based hydraulic model of the existing water system was updated using version V8i
(SELECTseries 3) of the WaterGEMS program, developed by Haestad Methods. All water mains in
the Town’s water system, including dead-end mains, were modeled. The Town’s existing hydraulic
model contained a majority of the systems water mains. The model was updated with additional
water system improvement information provided by the Town. The junction node elevation data
was extracted from Pierce County topographic, United States Geographical Survey (USGS) data and
Puget Sound LiDAR Consortium. A hydraulic model node diagram that provides a graphical
representation of the model of the water system is contained in Appendix S.

Demand Data

The hydraulic model of the existing system contains 2011 master meter supply data. Supply data
from the 2011 master meter supply was distributed throughout the junction nodes of the model,
based on allocation levels that reflect the proportionate share of total supply to each pressure zone.
The master meter supply is less than the average day demand because the average day demand also
takes into account water usage for treatment purposes and potential leakage between the sources of
supply and the master meter. A further discussion of the difference between the master meter
supply and average day demand is provided in Chapter 4. The peaking factors calculated in
Chapter 4 were used to analyze the system under PHD and PDD conditions.

The hydraulic model of the proposed system contains 6-year and 20-year demand levels that are
projected for the year 2018 and 2032 respectively. The distribution of demands is based on
estimated future demand levels in each pressure zone.

Facilities

The hydraulic model of the existing system for the pressure analysis contains all active existing
system facilities. For the proposed system analyses in the year 2018 and 2032, the hydraulic model
contained all active existing system facilities and proposed system improvements identified in
Chapter 9 for the 6-year and 20-year planning period, respectively.

The facility settings for the pressure analyses correspond to a PHD event in the water system. All
sources of supply that are currently available to the system, or will be available in the future for the
year 2018 and 2032 analyses, during a peak period were operating at their normal summertime
pumping rates. The reservoir levels were modeled to reflect full utilization of operational and
equalization storage. The operational conditions for the pressure analyses are summarized in Table
7-13.
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Table 7-13
Hydraulic Analyses Operational Conditions

Description 2011 2018 2032 2011 2018 2032

Demand 2011 PHD 2018 PHD 2032 PHD 2008 PDD 2018 PDD 2032 PDD

996 Zone Reservoir (HGL) (ft) 992.0 988.1 971.9 992.0 988.1 971.9

1050 Zone Reservoir HGL (ft) 1,048.0 1,048.0 1,047.2 1,014.1 1,014.1 1,039.4

Hilltop Reservoir HGL (ft) 1,074.5 1,074.5 1,074.5 1,054.5 1,054.5 1,054.5

Hilligoss Lane PRV HGL (ft) 918 918 918 918 918 918

Emerald Drive PRV HGL (ft) 914 914 914 914 914 914

Lower Hamner Springs PRV HGL (ft) - Large Valve 937 937 937 937 937 937

Lower Hamner Springs PRV HGL (ft) - Small Valve 995 995 995 995 995 995

Center Street PRV HGL (ft) 926 926 926 926 926 926

Ridge Road PRV HGL (ft) 926 926 926 926 926 926

Orchard Avenue PRV HGL (ft) - Large Valve 987 987 987 987 987 987

Orchard Avenue PRV HGL (ft) - Small Valve 1,028 1,028 1,028 1,028 1,028 1,028

Main Booster Pump Station - 750 gpm pump ON ON ON ON ON ON

Main Booster Pump Station - 750 gpm pump OFF OFF ON OFF OFF ON

Main Booster Pump Station - 750 gpm pump OFF OFF OFF OFF OFF OFF

Center Street Booster Pump Station - 75 gpm pump ON ON --- ON ON ---

Center Street Booster Pump Station - 125 gpm pump ON ON --- OFF OFF ---

Center Street Booster Pump Station - 50 gpm pump ON ON --- ON ON ---

Proposed Center Street Booster Pump Station - 175 gpm pump --- --- ON --- --- ON

Proposed Center Street Booster Pump Station - 175 gpm pump --- --- ON --- --- ON

Proposed Center Street Booster Pump Station - 175 gpm pump --- --- OFF --- --- OFF

Hilltop Booster Pump Station - 75 gpm pump ON ON --- ON ON ---

Hilltop Booster Pump Station - 100 gpm pump ON ON --- OFF OFF ---

Proposed Hilltop Booster Pump Station - 80 gpm pump --- --- ON --- --- ON

Proposed Hilltop Booster Pump Station - 80 gpm pump --- --- ON --- --- OFF

PHD Pressure Analysis Fire Flow Analysis

Separate fire flow analyses were performed on the system to size distribution system improvements
and calculate fire flow availability. The hydraulic model for the fire flow analyses contained settings
that correspond to PDD events. All sources of supply that are currently available to the system
during a peak period were operating at their normal pumping rates with the largest pump at each
facility offline, and the reservoir levels were modeled to reflect full utilization of operational,
equalizing, and fire flow storage based on the maximum planning level fire flow requirement.
Table 7-13 summarizes the operational conditions for the fire flow analyses for the existing, year
2018, and year 2032 systems.

Calibration

Initial Hazen-Williams roughness coefficients were entered in the model based on computed
estimates of the coefficients from available pipe age and material data. For example, older water
mains were assigned lower roughness coefficients than new water mains; thereby assuming that the
internal surface of water pipe becomes rougher as it gets older. Additional calibration of the model
was achieved using field flow and pressure data, which was collected throughout the system for this
purpose. Hydraulic model calibration was achieved by adjusting the roughness coefficients of the
water mains and elevations of the junction nodes in the model so the resulting flows and pressures
from the hydraulic analyses more closely matched the flows and pressures from actual field tests
under similar demand and operating conditions. The average accuracy of the calibrated hydraulic
model for static pressures is at approximately 99 percent. However, the calibration results achieved
for hydrant flow tests were not as accurate. An acceptable level of accuracy is achieved when all
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hydrant flow tests can be predicted by the model to an accuracy of at least 90 percent. The
90 percent level of accuracy was only achieved at three of the eight test locations. Additional
calibration of the water model is needed to confirm if there are additional closed valves in the water
system, actual PRV sizes and settings, and water main diameters and configurations. Additional
calibration of the hydraulic model is recommended, as described in Chapter 9, when the Town has
the staffing and funding resources available.

Hydraulic Analysis Results

Several 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.,
2011) PHD 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 100 psi).

A summary of the pressure deficiencies identified from the results of the analysis is contained in
Table 7-14. One area of low pressure is located near the 996 Zone Reservoir and Orchard Avenue
PRV. Future 1077 Zone improvements, as identified in Chapter 9, will improve the pressure to
above 30 psi as shown in Table 7-14. The low pressures in the 1050 Zone can be found at higher
elevations heat the 1050 Zone Reservoir. The existing service near the 1050 Zone Reservoir has an
individual booster pump station. This house will continue to need an individual booster pump
station to maintain adequate pressure. The low pressures in the 1077 Zone can be found at the
higher elevations near the 1077 Zone Reservoir. Existing services above 985 feet have individual
booster pumps. When a significant development is proposed above 985 feet, an 1140 Zone Booster
Pump Station is required as identified in Chapter 9. The Town does not have any service pressures
greater than 100 psi. Several areas have pressures greater than 80 psi, but pressure regulators are
required at these services. Thus, pressure zone improvements were not proposed for high pressure
areas identified in Table 7-14.
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Table 7-14
Pressure Analysis Summary

Existing Pressure (psi)

Description Approx. Location
Pressure

Zone

Node

Number

Existing

System

Future (~2018)

w/Improvements

Future (~2032)

w/Improvements

Low Pressure Areas

Single-family Area Orchard Ave. S. & Larson St. E. 996 J-378 26 61 59

Single-family Area Larson St. W. North of the 996 Zone Reservoir 996 J-379 26 62 60

Single-family Area
Near the 996 Zone Reservoir
(Individual Booster Pump Installed)

996 J-165 5 41 40

Single-family Area
Near the 1050 Zone Reservoir
(Individual Booster Pump Installed)

1050 J-8 27 27 27

Single-family Area Dow Ridge Dr. N. & Center St. W. 1050 J-27 44 44 43

Single-family Area
Near the 1077 Zone Reservoir

(Individual Booster Pump Installed)
1077 J-253 15 15 49

High Pressure Areas

Commercial Area Center St. E. & Mashell Ave. N. 996 J-52 81 79 77

Airport Lynch Creek Rd. E. & Jet Ct. E. 996 J-131 84 83 80

Eatonville Middle School North of Mill Village Ct. E. 996 J-246 89 88 85

Commercial Area North end of Washington Ave. 996 J-22 92 90 88

Commercial Area Glacier Ave. N. & Center St. E. 996 J-55 92 91 88

Single-family Area Prospect St. E. & Washington Ave. S. 996 J-71 92 91 88

Wastewater Treatment Plant Mashell Ave. S. & Alder St. E. 996 J-223 96 95 92

Eatonville Elementary School South of Lynch Creek Rd. 996 J-249 96 95 92

Single-family Area Erin Ln. 1050 J-178 81 81 80

Single-family Area Gracie Ln. W. & Alivia Ct. 1050 J-261 86 86 85

Single-family Area Center St. W. & Conant Dr. N. 1050 J-88 98 98 98

Single-family Area East end of Joy St. 1077 J-293 81 81 81

Single-family Area Near the Lower Hamner Springs PRV 1077 J-391 98 98 97

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 PDD 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 and a maximum velocity of 10 feet per second in the pipes in
the water model. More than 200 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 provided in
Chapter 3. A summary of the results of the analyses is presented in Table 7-15.

Table 4-8 (Chapter 4 – Water Demands) lists the general fire flow requirements for each land use
classification. Since the fire flow requirement varies for buildings within each land use classification,
the land use based fire flow requirements are only used as a general target for the primary purpose
of the comprehensive system-wide analyses that were performed for this Comprehensive Water
System Plan (WSP). The fire flow requirements for some of the largest buildings in the Town, as
determined by the Eatonville Fire Department, were also used to determine the adequacy of the
existing water system. The results of the fire flow analyses were used to identify undersized water
mains and proposed water main improvements. A summary of the fire flow deficiencies from these
analyses is contained near the end of this section.

Table 7-15 is a summary of the fire flow analyses performed. Most of the fire flow deficiencies
within the system are due to undersized water mains in the downtown area, especially near schools
and commercial areas. In addition, fire flow requirements can not be met in the 1050 Zone due to
pressure deficiencies when the 1050 Zone Reservoir is drawn down through its operational,
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equalizing and fire flow storage. Locations near the 1077 Reservoir also have deficient fire flow due
to low pressures when the tank is drawn down through the necessary storage components as well.
Many areas do meet the fire flow requirements, including the residential areas within the 996 Zone.
Several areas have experienced an improvement in available fire flow since the analyses performed
for the previous WSP due to water main improvements in Town.

Table 7-15
Fire Flow Analysis Summary

Available Fire Flow (gpm) Target

Existing Future Future Fire

Description Approx. Location
Pressure

Zone
Node

Number

Existing

System

(~2018) with

Improvements

(~2032) with

Improvements

Flow

(gpm)

Mill Village Mill Village Ct. E. 996 J-244 820 819 4,392 2,500

Eatonville Elementary School South of Lynch Creek Rd. 996 J-318 822 821 3,822 2,500

Airport Swanson Airport Runway 996 J-388 824 819 4,330 2,500

Single-family Area Ridge Rd. W. & Maple Dr. N. 996 J-4 1,379 1,387 3,282 1,000

Emerald Ridge North of Eatonville Hwy W. 996 J-269 1,439 1,432 1,424 1,000

Eatonville Middle School North of Mill Village Ct. E. 996 J-246 1,447 1,444 2,695 2,500

Multi-family Area Eatonville Hwy W. & Erin Ln. W. 996 J-111 1,450 1,447 3,880 2,500

Hamner Springs South of Eatonville Hwy W. 996 J-284 1,450 1,449 1,448 1,000

Commercial Area Eatonville Hwy W. & Larson St. W. 996 J-25 1,463 1,453 2,580 1,000

Commercial Area Madison Ave. S. & Main St. 996 J-94 1,724 1,722 4,335 2,500

Commercial Area Center St. E. & Madison Ave. S. 996 J-242 1,954 1,957 4,365 2,500

Eatonville High School Lynch Creek Rd. W. & Rainier Ave. N. 996 J-337 2,068 2,067 4,753 2,500

Commercial Area Adams Ave. S. & Main St. 996 J-229 2,129 2,127 4,348 2,500

Airport Lynch Creek Rd. E. & Airport Rd. E. 996 J-321 2,155 2,151 3,545 2,500

Single-family Area Kelsey Ln. E. 996 J-230 2,226 2,192 3,346 1,000

Commercial Area Orchard Ave. N. & Carter St. W. 996 J-359 2,217 2,216 4,673 2,500

Baptist Church South of Eatonville Hwy W. 996 J-275 2,693 2,671 3,050 1,000

Mixed Use Area Oak St. E. & Madison Ave. S. 996 J-76 2,882 2,880 4,293 2,500

Airport Jet Ct. E. and Super Cub Dr. N. 996 J-132 3,222 3,116 4,066 2,500

Multi-family Area Larson St. W. & Mashell Ave. S. 996 J-120 3,322 3,141 4,149 2,500

Commercial Area Center St. E. & Rainier Ave. N. 996 J-49 3,335 3,153 4,422 2,500

Mill Village Motel Center St. E. & Washington Ave. 996 J-54 3,367 3,183 4,362 2,500

Commercial Area Carter St. W. & Orchard Ave. N. 996 J-36 3,443 3,249 5,000 2,500

Baptist Church
1 Kaitlyn St. W. & Emerald Ridge Dr. 996 J-274 2,861 2,844 3,258 2,250

Single-family Area Carter St. W. & Antonie Ave. N. 996 J-31 3,657 3,436 3,655 1,000

Single-family Area Eatonville Hwy W. & 106th Ave. E. 1050 J-168 861 855 1,435 1,000

Single-family Area Dow Ridge Dr. N. 1050 J-183 924 902 1,594 1,500

Single-family Area Erin Lane W. & Aspen Ct. N. 1050 J-176 952 929 1,565 1,000

Mormon Church Erin Lane W. 1050 J-188 954 931 1,657 1,500

Single-family Area North of Eatonville Hwy W. 1050 J-260 980 956 1,688 1,000

Single-family Area Dow Ridge Dr. N. & View Crest Dr. 1050 J-184 1,163 1,136 1,904 1,500

Single-family Area
2 636 Joy St. 1077 J-295 0 0 2,515 1,500

Single-family Area 206 Orchard Ave. S. 1077 J-394 3,493 3,339 1,702 1,500

Hamner Springs South of Eatonville Hwy W. 1077 J-290 1,998 1,972 1,846 1,000

Single-family Area Orchard Ave. S. & Prospect St. W. 1077 J-255 3,430 3,331 1,702 1,000

Single-family Area 399 Prospect St. W. 1077 J-381 3,395 3,324 2,770 1,500

(1) Fire flow requirement for the Baptist Church is from the previous Comprehensive Water System Plan.

(2) No existing fire hydrants at this location.

Once all deficiencies were identified, proposed water main improvements were included in the
model and pressure and fire flow analyses were performed throughout the system to demonstrate
that the improvements will eliminate the deficiencies and meet the flow and pressure requirements.
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These analyses were modeled under projected year 2018 and 2032 PDD conditions to ensure that
the improvements are sized sufficiently to meet the needs of the future. A summary of the results of
these analyses is shown in Table 7-15 for the same areas that were summarized from the existing
water system analyses. The results of the analyses indicate that all fire flow deficiencies are resolved
with the proposed improvements by 2032. A description of these improvements and a figure that
shows their locations are presented in Chapter 9. A description of the deficiencies identified from
the hydraulic analyses is presented in the following section.

Deficiencies

This section presents a summary of the distribution and transmission system deficiencies that were
identified from the results of the hydraulic analyses of the existing water system and also includes
deficiencies not related to the capacity of the mains. These deficiencies will be eliminated upon
completion of the proposed improvements that are presented in Chapter 9.

Pressure Deficiencies

The following areas have pressures that are lower than the acceptable pressure levels.

 Low pressures in the 996 Zone near the intersection of Larson Street West and Orchard
Avenue South and on Larson Street West north of the 996 Zone Reservoir.

 Low pressures in the 996 Zone on Pennsylvania Avenue South to the east of the 996 Zone
Reservoir.

 Low pressures in the 1050 Zone near the 1050 Zone Reservoir.

 Low pressures in the 1077 Zone above elevation 985 feet. Currently, existing customer
connections with low pressures in this area are required to install individual booster pumps
as a temporary measure until a higher pressure zone is created in the future.

Fire Flow Deficiencies

The following areas have low fire flows that do not meet either the actual or target fire flow levels.

 Low fire flows in the commercial area on Center Street East and the surrounding
commercial areas primarily due to the undersized existing 6-inch water mains.

 Low fire flow at Eatonville Elementary School and Eatonville Middle School due to
undersized pipes at the schools and system-wide distribution deficiencies.

 Slightly low fire flow at Eatonville High School due to undersized pipes at the school.

 Low fire flow at Mill Village due to undersized water mains and system-wide distribution
deficiencies.

 Low fire flow in the commercial area along Madison Avenue South due to undersized water
mains, system-wide distribution deficiencies and the difficulty with maintaining pressures at
the higher elevations of the 996 Zone.
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 Moderately low fire flows at the north end of the airport primarily due to dead-end water
mains, system-wide distribution deficiencies, and the difficulty with maintaining pressures at
the higher elevations of the 996 Zone.

 Low fire flow in the 1050 Zone primarily due to the inability to provide adequate pressure to
the zone when the 1050 Zone Reservoir is drawn down.

 Low fire flow in the 1077 Zone near the 1077 Zone Reservoir due to the inability to provide
adequate pressure to the zone when the 1077 Zone Reservoir is drawn down.

Other Deficiencies

Several areas throughout the system have sufficient fire flow; but high water velocities are
experienced in the system because the water mains are undersized to carry the fire flows at
acceptable water velocities. Operating the system with high water velocities can potentially damage
the system, due to the high surge pressures that commonly occurs with high water velocities.

Approximately 15 percent of the Town’s water main is asbestos cement (AC) pipe and another
15 percent of the Town’s water main is leaded joint cast iron (CI) pipe. The AC and CI pipe is the
oldest pipe in the system and requires replacement. Several important water mains are AC pipe,
including a portion of the water main along Center Street between Antonie Avenue North and the
Center Street Booster Pump Station. The Town is planning to replace these in the future, as shown
in the schedule of planned improvements in Chapter 9. All new water main installations are
required to use PVC or ductile iron water main in accordance with the Town’s Water System
Standards, a copy of which is included in Appendix H.

PRESSURE REDUCING STATIONS

This section evaluates the Town’s existing PRV stations to identify deficiencies related to their
current condition and operation capability.

Evaluation and Deficiencies

The Town has a total of six operational PRV stations. Four of the PRV stations transfer water from
the 1050 Zone to the 996 Zone during a fire flow event or other drop in pressure within the lower
zone. Two of the PRV stations transfer water from the 1077 Zone to the 996 Zone during a fire
flow event or other drop in pressure in the 996 Zone. The two PRV stations between the
1077 Zone and the 996 Zone are also each equipped with smaller regularly open pressure reducing
valves to facilitate water turnover in the 1077 Zone Reservoir. All of the PRV stations are
functioning properly, although the Ridge Road pressure reducing station is beyond its design life and
is not accessible for maintenance. Some of the stations have drainage problems, which interferes
with access to the valves and piping. Each station should also have its settings verified and adjusted
on an annual basis.

Proposed improvements for replacement of the Ridge Road pressure reducing station and general
maintenance of the existing PRV stations is addressed in Chapter 9.



Water System Analysis

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 7-25 J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH7.DOC (02/04/13 11:57 AM)

TELEMETRY AND SUPERVISORY CONTROL SYSTEM

This section evaluates the Town’s existing telemetry and supervisory control system to identify
deficiencies related to its condition and current operational capability.

Evaluation and Deficiencies

In 2006, the Town installed a master telemetry unit (MTU) as part of the upgrade to the Town’s
water treatment plant to monitor and control the water treatment plant and the 996 Zone Reservoir.
While the system has proven to be reliable, the Town does not currently have a back-up system and
the program’s software is dated. Town should be prepared with spare equipment and upgrade the
software system.

Control of the 1050 and 1077 Zones is not connected to the MTU at the water treatment plant. The
level data information is communicated from the 1050 Zone Reservoir to the Center Street Booster
Pump Station through buried cable. For the Hilltop Booster Pump Station, the level data is
transmitted by an analog signal from the Hilltop Reservoir to the station’s pump controller. The
Town is considering converting the telemetry units at the 1050 Zone Reservoir and Center Street
Booster Pump Station to a radio system or other more reliable system and proposed improvements
to the Town’s telemetry and supervisory control system are contained in Chapter 9.

SYSTEM CAPACITY

This section evaluates the capacity of the Town’s existing and future water system components
(supply, treatment, storage, transmission, and water rights) to determine the maximum number of
ERUs it can serve. Once determined, system capacity becomes useful in determining how much
capacity is available in the water system to support new customers that apply for water service
through the building permit process. The system capacity information, together with the projected
growth of the system expressed in ERUs, as shown in Chart 4-8 of Chapter 4, also provides the
Town with a schedule of when additional system capacity is needed.

Analysis Criteria

The capacity of the Town’s system was determined from the limiting capacity of water rights,
supply, treatment, storage, and transmission facilities. The ERU-based demand data was derived
from the average day demand of the system and the demand peaking factors from Chapter 4.

 The supply capacity analysis was based on the limiting capacity of the supply facilities and
the system’s PDD per ERU.

 The treatment capacity analysis includes the existing size of the filtration plant as compared
to the system’s PDD per ERU.

 The storage capacity analysis was based on the storage capacity for equalizing and standby
storage and the computed storage requirement per ERU. Operational and fire flow storage
capacity were excluded from the storage analysis because these components are not directly
determined by water demands or ERUs. For the analyses, a reserve amount equivalent to the
existing operational and fire flow storage requirement was deducted from the total available
storage capacity to determine the storage capacity available for equalizing and standby
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storage. This storage capacity available for equalizing and standby storage was divided by the
existing number of ERUs presented in Chapter 4 to determine the storage requirement per
ERU.

 The transmission capacity analysis was based on the total capacity of the 12-inch
transmission main from the Main Booster Pump Station and the system’s PDD per ERU.

 The annual water rights capacity evaluation was based on the existing annual water rights, as
summarized in Chapter 6, and the system’s average day demand per ERU.

 The instantaneous water rights capacity evaluation was based on the existing instantaneous
water rights, as summarized in Chapter 6, and the system’s PDD per ERU.

 Since the amount of water obtainable from the Mashel River is substantially less than the
instantaneous river water right and the amount of water obtainable from the wells is greater
than the instantaneous well water rights, another capacity evaluation was completed that
compares the capacity of the river source and the well water rights to the system’s PDD per
ERU.

Existing Capacity Analysis Results

A summary of the results of the existing system capacity analysis is shown in Table 7-16. The results
of the existing system capacity analysis indicate that the limiting capacity of the system is the water
treatment plant, which can support up to a maximum of approximately 1,383 ERUs. The existing
water system has a surplus of approximately 124 ERUs.

Future Capacity Analysis Results

A summary of the results of the 6-year projected system capacity analysis including the proposed
pressure zone improvements described in Chapter 9 is shown in Table 7-17. The system capacity
analysis shown in the table does not include any other system improvements that are planned for the
6-year planning period. The pressure zone improvements decrease the amount of dead storage in
the 996 Zone Reservoir and increase the storage capacity available. The results of the 2018 system
capacity analysis indicate that the water treatment plant will remain the limiting capacity component.
As shown in the table, the system will have a system capacity deficiency of 75 ERUs.

The Town will need to expand the existing water treatment plant to support the expected number of
ERUs in 2018, if the leak at the water treatment plant is not repaired. The system’s ERU capacity
will increase when the treatment plant is expanded to a capacity of 1.5 MGD. A summary of the
results of the 6-year projected system capacity analysis with the proposed pressure zone
improvements and the water treatment plant expansion to 1.5 MGD is shown in Table 7-18. With a
1.5 MGD capacity water treatment plant, the water treatment plant capacity will increase from
1,383 ERUs to 2,075 ERUs. The limiting capacity of the system will be the Town’s annual water
rights, which can support 1,619 ERUs. The projected 1,459ERUs of the water system in 2018 is less
than the 1,619 ERUs of the annual water rights. Thus, the water system is projected to have a
surplus capacity if the treatment plant is expanded to 1.5 MGD and the proposed pressure zone
improvements are implemented. To further increase the system capacity, additional annual water
rights will be necessary.
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Table 7-16
2012 Existing System Capacity Analysis

Demands Per ERU Basis

Average Day Demand Per ERU (gal/day) 289

Peak Day Demand Per ERU (gal/day) 723

Peak Hour Demand Per ERU (gal/day) 1,301

Supply

Limiting Supply Rate - Main BPS Capacity (gal/day) 3,240,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 4,481

Water Treatment Plant

Limiting Supply Rate - 1.0 MGD Facility (gal/day) 1,000,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 1,383

Storage Capacity

Maximum Available Equalizing & Standby Storage Capacity (gal) 444,044

Existing ES & SB Storage Requirements (gal) 319,800

ES & SB Storage Requirement Per ERU (gal) 254

Maximum Storage Capacity (ERUs) 1,748

Transmission Capacity

Limiting Transmission Capacity (gal/day) 2,538,100

Peak Day Demand Per ERU (gal/day) 723

Maximum Transmission Capacity (ERUs) 3,511

Annual Water Rights Capacity

Annual Water Right Capacity (gal/day) 468,000

Average Day Demand Per ERU (gal/day) 289

Maximum Annual Water Right Capacity (ERUs) 1,619

Instantaneous Water Rights Capacity

Instantaneous Water Right Capacity (gal/day) 2,364,480

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERUs) 3,270

Instantaneous Water Rights Capacity with Limited Maximum River Supply

Instantaneous Water Right Capacity (gal/day) 1,454,400

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERUs) 2,012

Maximum System Capacity

Based on Limiting Facility - Water Treatment Plant 1,383

Unused Available System Capacity

Maximum System Capacity (ERUs) 1,383

Existing (2012) ERUs 1,259

Surplus Capacity (ERUs) 124
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Table 7-17
2018 Future System Capacity Analysis with

Proposed Pressure Zone Improvements

Demands Per ERU Basis

Average Day Demand Per ERU (gal/day) 289

Peak Day Demand Per ERU (gal/day) 723

Peak Hour Demand Per ERU (gal/day) 1,301

Supply

Limiting Supply Rate - Main BPS Capacity (gal/day) 3,240,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 4,481

Water Treatment Plant

Limiting Supply Rate - 1.0 MGD Facility (gal/day) 1,000,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 1,383

Storage Capacity

Maximum Available Equalizing & Standby Storage Capacity (gal) 598,166

2018 ES & SB Storage Requirements (gal) 443,408

ES & SB Storage Requirement Per ERU (gal) 304

Maximum Storage Capacity (ERUs) 1,968

Transmission Capacity

Limiting Transmission Capacity (gal/day) 2,538,100

Peak Day Demand Per ERU (gal/day) 723

Maximum Transmission Capacity (ERUs) 3,511

Annual Water Rights Capacity

Annual Water Right Capacity (gal/day) 468,000

Average Day Demand Per ERU (gal/day) 289

Maximum Annual Water Right Capacity (ERUs) 1,619

Instantaneous Water Rights Capacity

Instantaneous Water Right Capacity (gal/day) 2,364,480

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERUs) 3,270

Instantaneous Water Rights Capacity with Limited Maximum River Supply

Instantaneous Water Right Capacity (gal/day) 1,454,400

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERUs) 2,012

Maximum System Capacity

Based on Limiting Facility - Water Treatment Plant 1,383

Unused Available System Capacity

Maximum System Capacity (ERUs) 1,383

Projected (2018) ERUs 1,459

Deficient Capacity (ERUs) -75
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Table 7-18
2018 Future System Capacity Analysis with Proposed Pressure Zone

Improvements and Expanded Water Treatment Plant

Demands Per ERU Basis

Average Day Demand Per ERU (gal/day) 289

Peak Day Demand Per ERU (gal/day) 723

Peak Hour Demand Per ERU (gal/day) 1,301

Supply

Limiting Supply Rate - Main BPS Capacity (gal/day) 3,240,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 4,481

Water Treatment Plant

Limiting Supply Rate - 1.5 MGD Facility (gal/day) 1,500,000

Peak Day Demand Per ERU (gal/day) 723

Maximum Supply Capacity (ERUs) 2,075

Storage Capacity

Maximum Available Equalizing & Standby Storage Capacity (gal) 598,166

2018 ES & SB Storage Requirements (gal) 443,408

ES & SB Storage Requirement Per ERU (gal) 304

Maximum Storage Capacity (ERUs) 1,968

Transmission Capacity

Limiting Transmission Capacity (gal/day) 2,538,100

Peak Day Demand Per ERU (gal/day) 723

Maximum Transmission Capacity (ERU's) 3,511

Annual Water Rights Capacity

Annual Water Right Capacity (gal/day) 468,000

Average Day Demand Per ERU (gal/day) 289

Maximum Annual Water Right Capacity (ERU's) 1,619

Instantaneous Water Rights Capacity

Instantaneous Water Right Capacity (gal/day) 2,364,480

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERU's) 3,270

Instantaneous Water Rights Capacity with Limited Maximum River Supply

Instantaneous Water Right Capacity (gal/day) 1,454,400

Peak Day Demand Per ERU (gal/day) 723

Maximum Instantaneous Capacity (ERU's) 2,012

Maximum System Capacity

Based on Limiting Facility - Annual Water Rights 1,619

Unused Available System Capacity

Maximum System Capacity (ERU's) 1,619

Projected (2018) ERU's 1,459

Deficient Capacity (ERU's) 161
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Operations and Maintenance

INTRODUCTION

The Town of Eatonville’s (Town) water operations and maintenance program consists of the
following four elements.

1. Normal Operations

2. Emergency Operations

3. Preventive Maintenance

4. Cross-Connection Control

NORMAL OPERATIONS

Town Personnel

The Town’s Public Works Department functions under the direction of the Town
Administrator/Public Works Director, Mr. Doug Beagle. The water division of the Public Works
Department is led by the Water Superintendent, Mr. Mike Tiller, who supervises the daily operations
of the water department. The Lead Operator, Mr. Steve McKasson, the Distribution Lead and Meter
Reader, Mr. Gary Sokal, as well as Mr. Mike Tiller report to Mr. Beagle, as shown in Table 8-1.
Other departments that support the water system include the Building and Planning Department
and Administrative Services, as indicated in Table 8-1.

Table 8-1
Water Department Organization Chart

Mayor: Ray Harper

Permit Technician: Kerri Murphy

Executive Department

Town Administrator/Public Works Director: Doug Beagle

Building and Planning Department

Town Planner: Nicholas Bond

Building Official: Tim Lincoln

Planning & Building Assistant/

Town Clerk: Kathy Linnemeyer

Deputy Clerk: Christina Dargan

Utility Clerk: Miranda Doll

Public Works Department - Water

Water Superintendent: Mike Tiller

Lead Operator: Steve McKasson

Administrative Services

Distribution Lead/Meter Reader: Gary Sokal

The current water division of the public works department consists of two maintenance personnel
that function under the Water Superintendent, as shown in Table 8-1. The water system tasks that
are performed by the operations and maintenance staff include inspection, testing, installation and
repair of system facilities, routine operation and preventive maintenance, water quality sampling,
regulatory compliance monitoring, meter reading, record keeping, and corrective or breakdown

8
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maintenance required in response to emergencies. The Building and Planning Department and
Administrative Services are responsible for water system administration.

Washington State Law (WAC 246-292) requires that the Town’s water system is operated by one or
more certified operators. In addition, specialty certification is required for backflow device testing
and cross-connection control program activities and management. Table 8-2 shows the current
certifications of the Town’s water operations and maintenance staff. It is Town policy to maintain a
well-qualified, technically trained staff. The Town annually allocates funds for personnel training,
certification, and membership in professional organizations, such as the American Water Works
Association (AWWA). The Town believes that the time and money invested in training,
certification, and professional organizations are repaid many times in improved safety, skills, and
confidence.

Table 8-2
Personnel Certification

Name Position Certification

Mike Tiller Water Superintendent WWTPO III, WTPO II, WDM II, CCS I

Steve McKasson Lead Operator WWTPO II, WTPO II, WDM II, CCS I

Gary Sokal Distribution Lead and Meter Reader None

Certification Definitions

WDM - Water Distribution Manager

WTPO - Water Treatment Plant Operator

WWTPO - Waste Water Treatment Plant Operator

CCS - Cross Connection Control Specialist

Personnel Responsibilities

The key responsibilities of the water operations and maintenance staff are summarized below.

Town Administrator/Public Works Director – Supervises and organizes activities related to the
general operation and maintenance of the water and wastewater system.

Water Superintendent – Under the general direction of the Town Administrator/Public Works
Director, operates, maintains, keeps records for, and monitors performance of the Town’s water
sources, treatment plant, pump stations, storage tanks, and water distribution system.

Lead Operator – Assists the Water Superintendent in fulfilling their duties, and performs work
under the guidance of the Water Superintendent. The Lead Operator assists with operation,
maintenance, repairs, record keeping, lab tests, and monitoring of the water treatment plant and
other water system components.
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Distribution Lead and Meter Reader – Under the general direction of the Water Superintendent,
reads water and power meters monthly. The Meter Reader also serves as an inspector of any oddities
in the meters, customer abuses, condition of meters, and general groundskeeping duties for the
Town’s facilities.

Planning and Building Department - The Planning and Building Department maintains the
Towns Comprehensive Plan and updates the water system related elements on a regular basis. The
process includes preparing capital improvement plans and ensuring that water system improvements
are considered in the annual budgeting process. The Planning and Building Department is also
responsible for supervising the mandatory Comprehensive Water System Plan update. In addition,
the department serves as the primary liaison between the water utility and developers in the Town.
Coordination efforts include developer agreements, water system connections, meter sales,
verification of water code compliance, water availability letters, confirmation of available fire flow
amounts, and facilitation of water system expansion planning when system improvements are
required for proposed developments. The department combined with the Administrative Services
Department serves as the liaison between the water department staff and the Town’s elected
officials.

Administrative Services Department – The Administrative Services Department manages all
issues related to water system administration including personnel, finance and budgeting, legal, and
utility billing. The department combined with the Planning and Building Department serves as the
liaison between the water department staff and the Town’s elected officials.

Available Equipment

The water department has several types of equipment available for daily routine operation and
maintenance of the water system. The equipment is stored at the Town’s water treatment plant. If
additional equipment is required for specific projects, the Town 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 water treatment plant. A list
of major equipment and chemicals used in the normal operation of the water system is shown in
Table 8-3.
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Table 8-3
Water Department Equipment List

Water/Sewer Department Equipment

1 - Backhoe

1 - Small Excavator

1 - 70 kW Emergency Generator

1 - 5 kW Emergency Generator

2 - Utility Trailers

2 - 1/2 Ton Trucks

2 - 3/4 Ton Trucks

4 - Portable Pumps

1 - Portable Video Camera System

1 - 5/8" Roto Rooter

1 - Landa Portable Pressure Washer

Miscellaneous small tools, etc.

Equipment Available from Other Departments

1 - 5yd Dump Truck

1 - Welder

1 - Tractor with Loaders

1 - 5 kW Generators

Numerous Light Trucks and Passenger Vehicles

1 - Small Backhoe

1 - Snow Plow

1 - Sander

1 - Sweeper

Miscellaneous small tools, etc.

Chemical Inventory

Soda Ash

Sodium Hypochlorite (0.8%)

Phosphoric Acid

Citric Acid

Aluminum Chlorohydrate (ACH) Coagulant

Communications Equipment

Cellular Phones

The following representatives typically provide the supplies and chemicals to the Town.

1. Supplies: H.D. Fowler, 1417 Thornton Avenue SW, Pacific, WA 98047, (253) 863-8600

2. Supplies: HD Supply, 10708 Golden Given Road E, Tacoma, WA 98445-1852,
(253) 531-1144

3. Chemical Supplier: Orca Pacific, Inc., 280 44th Street NW, Auburn, WA 98001,
(253) 867-0303
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4. Telemetry/PLC Programming: QCC, 5015 208th Street SW, Suite 1B, Lynnwood, WA
98036, (425) 778-8280

5. Chemical Pumps: TMG Services, 3216 Portland Avenue, Tacoma, WA 98404,
1-888-562-2310

6. Pump Repair: Center Electric, Inc., 30th & M Street, Tacoma, WA 98409, 1-800-521-9338

7. Pumps: Beckwith and Kuffel, 5930 1st Avenue S, Seattle, WA 98108, 1-800-767-6700

The water department utilizes communication equipment to ensure a reliable and redundant means
of communication within the department. All employees are equipped with cell phones that are
capable of communicating with Town Hall, the water treatment plant and other employees.

Routine Operations

Routine operations involve the analysis, formulation, and implementation of procedures to ensure
that the facilities are functioning efficiently and meeting pressure and water quality requirements and
other demands of the system. The utility's maintenance procedures are good, with repairs being
made promptly so customers receive high-quality water service.

Continuity of Service

As a municipality, the Town has the structure, stability, authority, and responsibility to assure that
water service will be continuous. For example, changes in the Town Council or staff would not have
a pronounced effect on the Town’s customers or quality of service.

Routine Water Quality Sampling

The Washington State Department of Health (DOH) has adopted federal regulations that specify
minimum monitoring requirements for water systems. The sampling requirements depend on the
population served, source type, and treatment provided. The specific requirements are contained in
WAC 246-290-300 and the minimum monthly routine coliform sampling requirements are
summarized in Table 2 (page 69) of the DOH April 1999 "Drinking Water Regulations”. The Town
currently performs all routine coliform sampling throughout the distribution system. A total of four
or five samples are taken each month. A further discussion of the water quality monitoring program
is contained in Chapter 6 and Appendix K of this plan.

Cross-Connection Control

The Town drafted a cross-connection control program in 1992 to comply with WAC 246-290-490
pertaining to contamination of potable water due to cross-connections. Currently, the Town’s Water
Department identifies cross-connection control requirements. Backflow prevention devices are
required at service connections where a potential for contamination exists. The Cross-Connection
Control Plan was updated with this Plan and is included in Appendix G. Mike Tiller and Steve
McKasson are the Town’s certified Cross-Connection Control Specialists, as shown in Table 8-2.
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Recordkeeping and Reporting

DOH has enacted regulations for recordkeeping and reporting that may be found in WAC 246-290-
480. The regulations identify recordkeeping and reporting procedures for operations and water
quality testing.

Recordkeeping

Records shall be kept for chlorine residual and other information as specified by DOH. DOH
requires retention of critical records dealing with facilities and water quality issues as summarized
below:

 Bacteriological analysis results: 5 years

 Chemical analysis results: life of the facility

 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

 Where applicable, daily records of chlorine residual, water treatment plant performance, and
turbidity: 3 years

The Town’s recordkeeping procedure is as follows:

1. Data is recorded daily at all sites and monthly logs are kept in a folder at the water treatment
plant.

2. Source flow data is entered into a spreadsheet.

Reporting

1. The Town must report the following to DOH:

 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).

 Within one business day: A backflow incident, per WAC 246-290-490 (8)f.

 Within one business day: Turbidity of the combined filter effluent exceeds 5.0
nephelometric turbidity units (NTU).
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 Within one business day: Residual disinfection concentration falls below 0.2
milligrams/Liter (mg/L) at the entry point to the system.

 Within one business day: Treatment plant failure.

2. The Town must submit to DOH all applicable reports required by WAC 246-290. Monthly
reports are due by the tenth day of the following month, unless otherwise specified.

3. Daily source meter readings must be made available to DOH on request.

4. Records regarding the status of monitoring waivers must be submitted during each
monitoring cycle.

5. Total annual water production records for each source must be made available to DOH
upon request.

6. Water facilities inventory and report 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.

7. The Town 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 in which the
Town is notified by the testing laboratory.

8. When a coliform MCL violation is determined, the Town 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 and EPA’s Public
Notification Rule.

9. If VOC monitoring is required, a copy of the results of the monitoring and any public notice
must be sent to DOH within 30 days of receipt of the test results.

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

Facilities Operations and Maintenance Manuals

Operations and maintenance manuals are available for staff members’ reference. These manuals are
kept on file at the water treatment plant and/or Town Hall. The Town intends to maintain its
policies of requiring complete operation and maintenance manuals for all new equipment and
facilities.
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Mapping and As-Built Drawing Records

Maintenance of drawings is essential to maintenance crews, town planners, developers and anyone
else needing to know how the water system is laid out throughout the Town. The drawing records
are stored in an organized file at the Public Works office and are maintained by the Public Works
Department.

Operations and Maintenance Records

Records are stored at the water treatment plant for the following items:

 Backflow and cross-connections

 Confined spaces

 Hydrant repairs

 Hydrant databases

 Pump motor tests

 Well sounding and static water levels

 Precipitation

 Water usage

 Water consumable inventory

 Water maintenance

 Water main notes

 Water worksheets

 Water main flushing

 Bacteriological tests

 Inorganic chemical tests

 Volatile organic compound tests

 Synthetic organic compound tests

 Water samples from new developments

 Lead and copper tests

 Chlorination levels

 Customer complaints

 Vandalism forms
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Town Hall maintains the following records:

 Hydrant meter forms

 Water used for construction

Safety Procedures and Equipment

Safety is the concern and responsibility of all water operations and maintenance staff. To maintain
the highest level of safety, the Town has taken steps toward educating its staff and providing
resources to ensure a safe working environment. Quarterly professional safety classes are taken and
in-house safety meetings are held every Friday. The Town will strive to improve its safety program
on an on-going basis. The AWWA 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 operations and maintenance tasks that
involve the most common potential work place hazards in the Town’s water system.

Use of Chlorine or Chlorine Products

Standard Procedure - Handle with care, provide adequate ventilation, and wear safety glasses and
rubber gloves.

Use of Water Treatment Chemicals

Standard Procedure - Follow Material Safety Data Sheet (MSDS) and facility standard operation
procedures contained in the operations and maintenance manuals for the water treatment plant.

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. Use noise protection
equipment.

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.
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Working in or Around Pump Stations

Standard Procedure – Obtain proper training and follow all safety procedures for working on pumps
and electrical equipment. Use noise protection equipment.

Working on Asbestos Cement (AC) Water Main

Standard Procedure – Obtain proper training and follow all safety procedures for working with
asbestos materials.

The water 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 Town’s water reservoirs.

 MUTCD - Traffic control for work in the public right-of-way.

EMERGENCY OPERATIONS

Capabilities

The Town is well equipped to accommodate short-term system failures and abnormalities in
accordance with the system reliability requirements of WAC 246-290-420. Its capabilities are as
follows.

Multiple Supply Capability

The Town could lose the operation of one of its groundwater wells or one of the treatment trains at
the water treatment plant without adversely impacting its ability to meet normal demands of its
customers. The Town currently has four operational wells and one surface water source that could
be used to provide customers with water in an emergency.

Multiple Reservoirs

Water storage is provided by three active reservoirs that are located at three different sites. The
Town’s 996 Zone Reservoir serves the 996 Zone, and the Town’s 1050 Zone Reservoir serves the
1050 Zone. In addition, the Town’s Hilltop Reservoir, which was constructed in 2005, serves the
1077 Zone. Pump stations and pressure reducing stations allow water to be transmitted through
different zones if a reservoir is out of service.
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Distribution System

The Town has attempted to loop water mains wherever possible to improve water circulation (i.e.
water quality) and minimize impacts to the system in the event that a portion of the distribution
system must be taken out of service for maintenance or repairs.

Emergency Equipment

The Town is equipped with the necessary tools to deal with common emergencies. If a more serious
emergency should develop, the Town will hire a local contractor who has a stock of spare parts
necessary to make repairs to alleviate the emergency condition.

Emergency Telephone

The water department has a published emergency cell phone number for the public to directly
contact water department personnel. The police or other Town departments can reach the water
department via cell phones or home contact numbers. Emergency contact information, including
cell phone and home phone numbers, is provided to each Town department.

On-Call Personnel

Although the Town does not have an official on-call person, the lead water division personnel are
equipped with service vehicles and can generally respond to a call within an hour. A list of
emergency telephone numbers is provided to each employee.

Material Readiness

Some critical repair parts, tools, and equipment are on-hand and kept 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 Town 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. Additionally, the Town has been provided with after-hours emergency contact phone
numbers for key material suppliers, which gives the Town 24-hour access to parts not kept in
inventory.

Emergency Response Program

An Emergency Response Plan was prepared for the 2005 Comprehensive Water System Plan. The
Emergency Response Plan contains a vulnerability assessment of the Town’s water system facilities,
a contingency operation plan for responding to emergency events, a list of water personnel
responsible for making decisions in emergency situations, and other elements. To ensure the prompt
restoration of service in accordance with WAC 246-290-420, contingency operating plans are
specified in the Emergency Response Plan.

The Emergency Response Plan contains detailed action plans and other information that is not
subject to public disclosure. It is available for review by authorized personnel on a need-to-know
basis. The Water Superintendent can be contacted for additional details.
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Public Notification

The federal Safe Drinking Water Act (SDWA), WAC 246-290-495 and the EPA Public Notification
Rule require 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.

 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 the 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 and EPA’s Public Notification Rule 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 and manufacturer’s recommendations should be followed where conflict
exists.

Storage Facilities

Daily Visual and audio inspections. Check security and inspect facilities for proper
operation.

Annually Inspect screens, overflows, and vents. Drain, inspect, clean reservoir. Exercise
reservoir drain valves to ensure good working order.

As Needed Repaint interior and exterior as needed on tanks (estimated 10 to 20 year
frequency).

Distribution System

Water Mains

Annually or As Needed Leak survey.

Annually Flush.
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Wells

Daily Log and record volume delivered and current supply rate. Visual and
audio inspections. Check security.

Annually Check all valves and screens. Check control valve settings.

As Needed Maintain electrical and mechanical equipment. Paint structures and
piping.

Intake Facility

Daily Check intake air facility for proper operation. Record run time for the
three compressed air lines. Visual and audio inspection. Check
security.

Weekly Inspect facility for proper operation.

Monthly Perform preventive maintenance on the compressor as suggested by
the manufacturer.

Membrane Filtration Plant

Daily Record raw and finished water turbidity. Record water temperature
and pH. Log and record run hours, motor starts, chemicals used,
chemicals added, chlorine solution generated, backwash volumes,
volume delivered and current supply rate. Check all equipment for
proper function and operation. Visual and audio inspection. Check
security.

Annually Drain, clean and inspect clear wells.

As Needed Maintain electrical and mechanical equipment. Paint structures and
piping. Indoor and outdoor facility maintenance and repairs.
Equipment calibration.

Main Booster Pump Stations

Daily Visual and audio inspection. Check pump motors for excessive heat
and vibration. Inspect and adjust chlorination equipment. Log and
record chemicals used, chemicals added and chlorine solution
generated. Record disinfection residuals at system entry. Record
master meter reading. Check security.

Monthly Perform any necessary routine maintenance.

Annually Change motor oil. Inspect packing and mechanical seals for wear.
Record pump maintenance information.
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As Needed Maintain electrical and mechanical equipment. Paint structures and
piping. Replace mechanical seals. Calibrate meters. Indoor and
outdoor facility maintenance and repairs.

Booster Pump Stations

Daily Visual and audio inspection. Check security. Check pump motors for
excessive heat and vibration.

Monthly Perform any necessary routine maintenance.

Annually Change motor oil. Inspect packing and mechanical seals for wear.
Record pump maintenance information.

As Needed Maintain electrical and mechanical equipment. Paint structures and
piping. Replace mechanical seals. Calibrate meters. Indoor and
outdoor facility maintenance and repairs.

Engine Generator Sets

Weekly Operate to achieve normal operating temperatures. Observe output.

As Needed Replace fluids and filters in accordance with manufacturer’s
recommendations (or more frequently depending on amount of use).
Perform tune-up. Replace parts as necessary.

Pressure Reducing Stations

Annually Flush and check all valves and screens. Check pressure settings.
Rebuild and paint every five years, or as necessary.

Isolation Valves

Annually Operate full open/closed. Uncover where buried. Clean out valve
boxes and repair as necessary. Repair and/or install valve marker posts
as necessary.

Hydrants

Annually Check for leakage and visual damage. Operate and flush. Check drain
rate. Lubricate as necessary. Measure pressure. Paint as necessary.
Check nozzle and cap threads, clean and lubricate per manufacturer’s
recommendations. Replace lost and damaged gaskets. Check and
operate auxiliary valve in accordance with the valve maintenance
schedule. Leave in open position. Inspect drain system to ensure
proper drainage and protection from freezing weather.

Meters

2-20 Year Intervals Time and measure volume of meter-delivered flow. Dismantle, clean,
and inspect all parts, replace worn or defective parts. Retest meter for
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accuracy. Frequency varies based on meter size. Customer meters shall
be replaced when reading problems are encountered. Customer meters
are currently being changed out with Automatic Meter Reading (AMR)
water meters.

As needed. Calibrate.

Air and Vacuum Release Valve Assemblies

Annually Flush and inspect, repair as needed.

Blowoff Assemblies

Annually Flush and inspect, repair as needed.

Telemetry and Control System

Daily Backup program and data.

Monthly Visually inspect cabinets and panels for damage, dust, and debris.

Semi-Annually Inspect inside of cabinets and panels for damage, dust, and debris.
Vacuum and clean all modules. Test alarm indicator units. Clean and
flush all pressure sensitive devices. Visually inspect all meters to
coordinate remote stations.

Annually Check master and RTU’s for proper operation. Repair as necessary.

Tools and Equipment

Rolling Stock

Weekly Check all fluid levels and brakes. Fluid levels and brakes are checked each time
the equipment is used if less than weekly.

As Needed Replace fluids and filters in accordance with manufacturer's recommendations
(or more frequently depending on type of use). Preventive maintenance per
manufacturer’s recommendation.

Tools

As Needed Clean after each use. Lubricate and maintain as necessary. Inspected for
damage and wear before each use. Preventive maintenance performed per
manufacturer’s recommendation.

STAFFING

The preventive maintenance procedures, as well as the normal and emergency operations of the
utility, are described in the previous sections. The hours of labor and supervisory activity required to



C H A P T E R 8

J:\DATA\EAT\111-070\PLAN\EAT 2012 WSP CH8.DOC (12/14/12 9:13 AM) 8-16 TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN

effectively carry out the work of these on-going maintenance and operations schedules form the
basis for determining adequate staffing levels.

Current Staff

The current staff includes management personnel, supervisory personnel, operators, maintenance
workers, and administrative staff engaged in operating and maintaining the water system. There are
currently two supervisory personnel and two field crew in the operations and maintenance
organization which support the Town’s water system. Various other personnel, including planners,
assistants and clerks, also support the water system in an administrative capacity. The Town
Administrator/Public Works Director supports the Town’s water, wastewater, and electrical utilities
in addition to his Town Administrator responsibilities; thus, only a small portion of his time is
available for the water utility. The Water Superintendent and Lead Operator support both the water
and wastewater utilities, with approximately 40 percent of their time available to the water system.
The Distribution Lead and Meter Reader also has responsibilities to the other utilities and
approximately 23 percent of his time is available to the water utility. Other administrative staff is
available to the water utility as indicated in Table 8-4. Therefore, the water utility is currently
supported by approximately 2.0 full-time staff equivalents, as shown in Table 8-4.

Table 8-4
Staff Available to the Water Department

Time Available to Water Department per Staff Member

Title

% Available to

Water Dept # of FTE

Hours per

Year

Town Administrator/Public Works Director 15% 0.15 231

Water Superintendent 40% 0.40 616

Lead Operator 40% 0.40 616

Distribution Lead and Meter Reader 23% 0.23 347

Town Planner 15% 0.15 231

Building Official 8% 0.08 123

Planning and Building Assistant 8% 0.08 123

Town Clerk 15% 0.15 231

Deputy Clerk 18% 0.18 277

Utility Clerk 18% 0.18 270

Total Available FTE and Hours Available to Water Department 2.0 3,065

Recommended Staff Level

A water system is a complex assortment of equipment and parts that require both operation and
maintenance. The estimated level of effort required to provide effective operation and maintenance
in this document is based on a compilation of national standards, such as those provided by the
AWWA, and the pro-forma standards provided by similar water systems in the Pacific Northwest.
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The available hours of a person during a year are not the total hours worked. There are many hours
spent in training, non-work status, and other activities that deduct from the 2,080 hours in pay status
during a year. The total available hours are typically reduced to 1,540, as shown in Table 8-5.

Table 8-5
Available Hours per Person

Time Available Per Year Per Person

Beginning Hours Available 2,080

Less average vacation of 3 weeks per year -120

Less average sick leave of 2 weeks per year -80

Less holidays of 10 days per year -80

Less average training of 40 hours per year -40

Less average small tasks other than above of 1 hour per day -220

Net Total Available Hours Per Year Per Person 1,540

Preventive maintenance is the work performed to keep the water system in the condition necessary
to provide the expected service. Preventative maintenance needs are based on the physical
composition of the water system. Each component has a preventive maintenance need that ranges
from minor to significant. Table 8-6 provides the detail of the recommended staffing level for the
water system’s preventive maintenance program. The largest single activity is the membrane
filtration plant, which is comprised of many mechanical devices that require routine maintenance. As
shown in Table 8-6, approximately 1.3 full-time employees are recommended for water system
preventive maintenance.
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Table 8-6
Preventive Maintenance Staff Needed

Total Units Frequency Time/Unit Time/Year

Description In System (Times/Year) (Hours) (Hours)

Preventive Maintenance

Hydrants 144 1 0.5 72

Isolation Valves, Hydrant Valves 440 1 0.25 110

Air and Vacuum Release Valves 10 1 0.5 5

Blowoff Assemblies 10 1 0.25 3

Meters 1,036 0.1 2 207

Leak Survey of Water Mains 19 miles 1 0.5 10

Flushing Water Mains 19 miles 1 5 97

Booster Pump Stations 3 1 40 120

Pressure Reducing Stations 6 1 6 36

Sources 5 1 60 300

pH and Chlorination Systems 1 1 195 195

Membrane Filtration Plant 1 1 832 832

Reservoirs 3 1 30 90
Telemetry and Control System 1 1 40 40

Total Hours Required 2,116
Total Full Time Staff Required (based on 1,540 hours per year per person) 1.3

The other component of operations and maintenance staffing is operations. Operations include all
activities other than preventive maintenance, such as water meter reading and repair of broken water
mains. As a system ages, many of these activities can be expected to increase. Some operations staff
demands can be reduced by replacing infrastructure with more efficient technology, such as using an
AMR system instead of manually reading water meters on a periodic basis. The Town is slowly
changing over to an AMR system. Each technology or equipment upgrade should be analyzed for
cost effectiveness. Table 8-7 provides the recommended staffing level for the water system’s
operations program. As shown in Table 8-7 approximately 3.0 full-time employees are
recommended for the operations program.
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Table 8-7
Operations Staff Needed

Total Units Frequency Time/Unit Time/Year

Description In System (Times/Year) (Hours) (Hours)

Operations

Monitor System 10 260 0.3 780

False Alarm Response 1 12 2 24

Meter Reading 1,036 6 0.1 622

Groundskeeping 6 12 6 432

Inventory 1 1 40 40

Meter Repair/Replace 52 1 4 207

Main Breaks 1 4 8 32

System Failures 1 4 8 32

Hydrant Repairs 5 1 8 40

Service Connections 25 1 8 200

Main Connections 2 1 5 10

Water Quality Sampling 10 12 0.5 60
Administration 1 260 8 2,080

Total Requirements

Total Hours Required with Existing Slow Sand Filter Treatment Plant 4,559
Total Full Time Staff Required (based on 1,540 hours per year per person) 3.0

To achieve the level of operations and maintenance shown in Table 8-8, approximately 4.3 full-time
personnel are required for the water system alone. The Town’s current staff that is available to the
water system is inadequate to meet the optimum operations and maintenance recommendations. At
the current staffing level, the Town is capable of adequately operating the water system, complying
with the preventive maintenance program for the membrane filtration plant, and complying with the
minimum requirement of DOH. However, the preventive maintenance tasks for other system
components listed in Table 8-6 have not been accomplished at the desired frequency shown in the
table due to the staff shortage. Certain operations tasks, including administration and
groundskeeping, are also not completed at the recommended level as indicated in Table 8-7. To
meet the optimum recommended staffing requirements, the Town needs to hire additional staff in
the water department or hire additional staff in other departments to allow the water staff to spend
more time on water operations and maintenance activities.
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Table 8-8
Total Staffing Recommendation

Total Staff Available

Total Available Hours 3,065

Total Full Time Staff Available (based on 1,540 hours per year per person) 2.0

Total Staff Recommended

Preventive Maintenance Hours 2,116

Operations Hours 4,559

Total Hours 6,675

Total Full Time Staff Required (based on 1,540 hours per year per person) 4.3

Surplus or Deficient Staffing
Surplus or Deficient Staff -2.3

The Town’s Water Superintendent plans to retire at the end of 2012, but will continue working
part-time in 2013. The Town hired an additional person in late 2012 to maintain the existing level of
operations and maintenance. The existing Lead Operator is certified to operate the water treatment
plant and may be the Town’s best option for the succeeding Water Superintendent. If that change is
administered, the new staff member will need to fill the Lead Operator position. A Lead Operator
with water treatment plant and sewer treatment plant operator certification is recommended.

At this time, funding is not available to hire additional staff to meet the staffing deficiency. As the
water system expands in the future, the need for additional staff will become even greater. The
Town plans to add staff to optimize preventive maintenance and meet the additional requirements
from system expansion, as the budget allows.
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Water System Improvements

INTRODUCTION

This chapter presents proposed improvements to the Town of Eatonville’s (Town) water system
that are necessary to resolve existing system deficiencies and accommodate the projected growth of
water customers. The water system improvements were identified from an evaluation of the results
of the water system analyses presented in Chapter 7. The water system improvements were sized to
meet both the existing and future demand conditions of the system.

A Capital Improvement Program number, herein referred to as a CIP number, has been assigned to
each improvement. Numbers were assigned to the improvements starting at the north end of the
system and, in general, incrementally increase to the south, as shown in Figure 9-1, a plan view of
the improvements. The improvements are also illustrated in the hydraulic profile of the future water
system that is shown in Figure 9-2. The improvements are organized and presented in this chapter
according to the following categories:

 Water System Improvements Since Last Water System Plan

 Water Main Improvements

 Pressure Zone Improvements

 Pressure Reducing Valve Station Improvements

 Facility Improvements

 Miscellaneous Improvements

 Staffing Improvements

 Developer Funded Improvements

 Future Developer Funded Improvements

The remainder of this chapter presents a brief description of each group of improvements, the
criteria for prioritizing, the basis for the cost estimates, and the implementation schedule.

DESCRIPTION OF IMPROVEMENTS

This section provides a general description of each group of improvements and an overview of the
deficiencies that they will resolve. Most of the improvements are necessary to resolve existing system
deficiencies. However, improvements have also been identified for some undeveloped areas to
illustrate the major facilities that will be required when future development occurs in those areas.
The costs associated with these improvements shall be borne by the developers, rather than the
existing water customers. The locations of improvements in the undeveloped areas that are most
likely to develop within the 20-year planning horizon are shown schematically in Figure 9-1. The
CIP numbers for the developer-funded improvements have a “DF” prefix (example: DF1).
Additional developer funded projects that will potentially occur beyond the 20-year planning
horizon are identified as future developer funded projects and shown as “FDF” projects in

9
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Figure 9-3. The DF and FDF projects will most likely be altered to fit the layout of the future
developments as necessary.

Water System Improvements Since Last Water System Plan

The water system has undergone several changes since 2005, when the Town last updated its
Comprehensive Water System Plan (WSP). The Town has implemented several of the
recommended projects from the 2005 CIP. Four of the nine recommended 6-year CIP projects for
major pressure zone, pressure reducing valve station, and facility improvements, as well as various
annual water main replacements and miscellaneous improvements, have been constructed since the
last WSP. Table 9-1 lists the CIP projects that have been completed since the Town’s 2005 WSP. In
addition to these major projects, the Town has also implemented several other projects, including
water extension improvements for new developments.

Table 9-1
Improvements Completed Since Last Water System Plan

CIP No. Project Description Description

WM6 8-inch Eatonville High School Water Main Loop 1,500 LF

WM14 10-inch Mashel Avenue North Water Main (Lynch to Center) 1,300 LF

WM28 10-inch Mashel Avenue South Water Main (Center to Larson) 600 LF

WM36 10-inch Orchard Avenue South Water Main (Center to Larson) 650 LF

DF7 12-inch Weyerhaeuser Road Water Main (Transmission Main for WTP) 1,600 LF

PZ1 1077 Zone Improvements - 12-inch Water Main (Partially Completed) 1,500 LF

PRV2 1077 Zone/996 Zone Pressure Reducing Station PRV

F5 Water Treatment Facility and Main BPS Improvements - Phase 1 -

M4 Conservation Program and Leak Testing -

M5 Cross-Connection Control Program -

M7 Comprehensive Water System Plan Update -

Water Main Improvements

The following water main improvements were identified from the results of the distribution and
transmission system analyses discussed in Chapter 7. The water main improvements involve
replacing existing distribution water main and are grouped in the Annual Water Main Replacement
Program project (CIP WM1). The individual water main improvement projects within this group are
numbered 1 through 64, as shown in Figure 9-1.

CIP WM1: Annual Water Main Replacement Program

Deficiency: The water main improvements shown in Figure 9-1 are required to resolve existing
system fire flow deficiencies caused primarily by undersized water mains. Many areas also contain
non-standard water main materials.
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Improvement: Replace existing water main with new PVC or ductile iron water main in accordance
with the Town’s construction standards. The individual water main improvements grouped under
this project are numbered 1, 2, 3, etc., as shown in Figure 9-1. The selection of specific projects will
be accomplished annually during the Town’s budget development process and will be guided by the
prioritization presented in the Prioritizing Improvements section in this chapter. This method for
selecting projects provides the Town with the flexibility to coordinate these projects with other
projects that may occur within the same area. For the 6-years of the planning period, the Town will
be focusing on source and treatment improvements. An allowance of $200,000 per year has been
established for the annual replacement of water mains following the initial 6-year planning period.

Future Water Main Extensions and Replacements

All new water main extensions and replacements shall be installed in accordance with the Town’s
Water System Standards, which are included in Appendix H. All new water mains must be PVC or
ductile iron pipe and sized by a hydraulic analysis to ensure that all pressure, flow, and velocity
requirements, as stated in Chapter 5, are met. In general, new water mains that will carry fire flow in
residential areas must be a minimum of 8 inches in diameter and looped for multi-family residential
developments and single-family transmission purposes. New water mains in commercial, business
park, industrial, and school areas will be a minimum of 12 inches in diameter and looped.

Pressure Zone Improvements

The following pressure zone improvement will increase pressures and fire flows to the connection in
the 996 Zone that require transfer to the 1077 Zone. The following provides a brief description of
the existing deficiency that the improvement will resolve and a description of the improvement
itself.

CIP PZ1: 1077 Zone Improvements

Deficiency: The existing customers on Pennsylvania Avenue South to the east of the 996 Zone
Reservoir are served by the 996 Zone and have low pressures that do not meet the minimum
pressure requirements. An existing fire hydrant near the intersection of Orchard Avenue South and
Larson Avenue West is also connected to a 996 Zone water main and has unacceptable pressure
levels. The services and fire hydrants with low pressures impact the total storage available in the 996
Zone Reservoir. Approximately half of the available storage volume in the 996 Zone Reservoir is
unusable dead storage due to the services and fire hydrants located in the upper elevations of the
996 Zone.

Improvement: Install 8-inch water main in Pennsylvania Avenue South from Prospect Street West
to the end of the cul-de-sac. Connect the new water main to the 12-inch 1077 Zone water main in
Prospect Street West near the intersection of Larson Street West and the alley west of Pennsylvania
Avenue South, disconnect the 12-inch water main in Larson Street West from the 12-inch water
main in the alley. Reconnect the 12-inch water main in Larson Street West to the downstream side
of the Hilltop Booster Pump Station by installing additional 12-inch water main to the booster
pump station. Near the intersection of Larson Street West and Orchard Avenue South downstream
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of the Orchard Avenue pressure reducing valve (PRV) station, disconnect the 12-inch water main in
Larson Street West to the 12-inch water main in Orchard Avenue South. Reconnect the 12-inch
water main in Larson Street West with the 12-inch water main in Orchard Avenue South located
upstream of the Orchard Avenue PRV station. Disconnect the existing fire hydrant located near the
intersection of Larson Street West and Orchard Avenue South from the water main downstream of
the Orchard Avenue PRV station and reconnect the fire hydrant to the water main in Orchard
Avenue South located upstream of the Orchard Avenue PRV station.

Pressure Reducing Station Improvements

The following PRV station improvement was identified to resolve existing system deficiencies.

CIP PRV1: Ridge Road Pressure Reducing Station and Water Main Replacement

Deficiency: The existing Ridge Road PRV station has reached its design life and is in need of
replacement.

Improvement: Replace the existing PRV station near the intersection of Ridge Road West and
Antonie Avenue North. The PRV diameter will be 6 inches. The asbestos cement water main
between the station and Antonie Avenue North will be replaced with 8-inch water main.

Facility Improvements

The following water system facility improvements were identified from the results of the water
system analyses that are discussed in Chapter 7. The improvements are primarily necessary to
resolve existing system deficiencies, but have also been sized to accommodate projected growth.

CIP F1: Water Treatment Plant Replacement Membranes

Deficiency: The membrane filters at the water treatment plant require replacement every 5 to
10 years and have a 7-year warranty. The original membranes were installed in 2006.

Improvement: Schedule an inspection of the existing membrane filters with a Siemens
representative to determine the recommended timing for replacement of the filters. Replace the
existing membranes as recommended, or approximately every 7 years.

CIP F2: Water Treatment Facility Third Skid

Deficiency: The existing membrane filtration skids at the water treatment plant have a maximum
treatment capacity of 1.0 million gallons per day (MGD). Prior to 2017, additional treatment
capacity will be required to meet system demands for 2017 and beyond. If the suspected leak at the
water treatment plant site can be located and repaired, the improvement can potentially be delayed
beyond the 6-year planning period.

Improvement: Install an additional 0.5 MGD filtration skid with appurtenances at the treatment
facility. Upgrade the electrical and telemetry equipment to accommodate the new filter skid.
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CIP F3: Water Treatment Facility Expansion

Deficiency: The existing water treatment facility has an ultimate capacity of 1.5 MG with the third
treatment skid installed (i.e., CIP F2). Prior to 2026, additional treatment will be required to meet the
system demands for 2026 and beyond.

Improvement: Investigate the ability to expand the existing water treatment plant to meet projected
20-year demands. Twenty-year demands at the time of this WSP would require an additional 0.4 MG
of treatment capacity. Projected 20-year demands should be revaluated during the pre-design of the
water treatment plant expansion for sizing purposes. The expansion of the water treatment plant is
only necessary if additional supply can be obtained from the existing or new sources as indicated in
CIP F7 and F8. Prior to 2025, the projected demands will exceed the maximum capacity of the
existing sources based on well water rights and the maximum diversion rate from the Mashel River.

CIP F4: Water Right Claim Investigation

Deficiency: The Town has limited annual water rights for its existing sources of supply. Prior to
2020, the Town’s projected average day demand will exceed the available annual water rights. The
Town has a water right claim (S2-004455CL) that claims quantities of 4.0 cubic feet per second (cfs)
and 1,000 acre-feet per year (afy) with a June 1908 priority date. At the time of filing, the claim
stated that 2.3 cfs and 588 afy were used. The claimed quantities and the reported quantities are
greater than the annual water rights listed on the state-issued water rights certificates, which are
utilized as the basis for the water rights analyses in Chapter 6.

Improvement: Pursue discussions with the Washington State Department of Ecology (Ecology)
regarding how the Town should view the quantification of the vested water right claim under the
Municipal Water Law. Utilize a water rights attorney or other water right expert to facilitate the
discussions. Determine if the Town is capable of utilizing the claim to increase the available annual
water rights.

CIP F5: Increased Monitoring of Existing Sources of Supply

Deficiency: The Town currently relies on the well sources for a majority of the year and
supplements the well supply with river supply in the summer months. Use of the river source at
other times of the year is limited due to high turbidity levels. The river source is utilized when the
river turbidity is lowest, which coincides with the lowest river discharge and the highest concern for
fish habitat. The Town is considering altering the supply scheme to limit the impact on the river
level in the summer. Limited information regarding river turbidity and well water level at various
times of the year is available to facilitate the design of the supply scheme modifications.

Improvement: Install continuous monitoring equipment near the Mashel River intake. Collect and
store river turbidity data. Collect and store well water level data. Perform hydrogeological analyses of
the resulting data.
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CIP F6: River Diversion Improvements

Deficiency: The Town can only obtain approximately 400 gallons per minute (gpm) of the
1,032 gpm instantaneous water right for the Mashel River due to limited intake capabilities. With the
limited surface water intake capability, the Town will have an instantaneous supply deficiency by
2025.

Improvement: Perform a study to determine if the Mashel River intake can be improved to
increase flow to the Town. Consideration shall be given to the flow rates in the river and the impact
on threatened species. Modify the intake as necessary to increase the instantaneous supply. In
addition, perform a study to determine if it is feasible to transfer a portion of the river’s
instantaneous water rights to the Town’s wells. The study shall include pre-application discussions
with Ecology and pump testing of the existing well sources.

CIP F7: Alternative Water Source Feasibility Study

Deficiency: The Town has limited annual water rights for its existing sources of supply. Prior to
2020, the Town’s projected average day demand will exceed the available annual water rights. The
Town also has limited instantaneous water rights for its well sources (610 gpm) and limited physical
intake capacity for its river source (400 gpm). At these limited supply rates, the Town will need
additional supply and/or instantaneous water rights prior to 2025. Since water rights in the Mashel
and Ohop basins of the watershed, which the Town is located within, are closed to new water rights,
the Town is currently preparing an Alternative Water Source Investigation Report. The study
includes preliminary investigations regarding the obtainment of additional annual water rights
outside of the closed basin, incorporating aquifer storage and recovery, and altering the usage of
existing supply sources to overcome the future water right and supply deficiencies. The preliminary
report suggests that the Town proceed with additional feasibility studies regarding the Nisqually
River diversion, Alder Lake diversion, and/or aquifer storage and recovery, depending on the
Town’s preferences and funding availability. The alternative source of supply was performed in
coordination with the Nisqually Tribe in an effort to increase summer base flows in the Mashel
River to benefit salmon survival and productivity.

Improvement: Perform a feasibility study that expands upon the Town’s 2012 Alternative Water
Source Investigation Report and address deficiencies in annual water rights and instantaneous water
supply. Determine the next steps the Town should take to add additional annual water rights and
supply capacity to the Town’s water system. The study will is expected to focus on either the aquifer
storage and recovery option or the obtainment of water from the Nisqually River or Alder Lake.
Additional feasibility studies will likely be necessary depending on the chosen option.

CIP F8: Additional Water Rights and Source of Supply

Deficiency: The Town has limited annual water rights for its existing sources of supply and the
physical capacity of its existing diversion does not allow for full utilization of its water right’s
instantaneous limit. Based on growth projections, the Town’s projected average day demand will
exceed the available annual water rights by 2020 and peak demand will require additional water to be
diverted from the Mashel River by 2025.
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Improvement: Implement the recommendations of CIP F7. The cost of improvements ranges from
approximately $1.0 million for the aquifer storage and recovery option to $9.8 million dollars for the
Nisqually diversion option. The Nisqually diversion cost estimate is included in the CIP cost
estimates provided in Table 9-6, but additional feasibility studies are necessary to determine the
chosen option and the associated cost estimates.

CIP F9: Well Nos. 1 and 2 Improvements

Deficiency: Well Nos. 1 and 2 are currently housed in aging buildings with limited access. In
addition, the piping shows signs of corrosion and weakness. Upgrading the facilities is needed to
improve access and reliability.

Improvement: Construct new structures to house Well Nos. 1 and 2. Replace the pump discharge
piping with ductile iron piping and appurtenances.

CIP F10: Well No. 5 Abandonment

Deficiency: Well No. 5 is out of service as a supply source for the Town, but it has not been
properly decommissioned. Abandoned wells that are not properly decommissioned pose a
contamination threat to groundwater.

Improvement: Contract with a licensed well driller to decommission the abandoned well.

CIP F11: Clear Well No. 3 Construction

Deficiency: Clear Well No. 3 is not currently in use by the Town. The structure was used when the
Town had a slow sand filter filtration plant. When the water treatment plant was upgraded to a
membrane filtration plant, only two of the three sand filtration basins were converted to clear wells.
The third basin, if improved, would provide the Town with additional storage during filter and
treatment process repair downtime and would provide additional fire flow storage. This clear well
construction must be completed before or simultaneously with CIP F3.

Improvement: Since the rehabilitated clear wells currently in use by the Town have leaking issues, it
is assumed that full replacement of Clear Well No. 3 is necessary. Excavate and remove the existing
clear well. Replace with a water-tight concrete clear well.

CIP F12: Clear Well Nos. 1 and 2 Rehabilitation

Deficiency: Clear Well Nos. 1 and 2 were converted from slow sand filtration basins to clear wells
in 2006 when the water treatment plant was upgraded. The basins were structurally improved and
existing cracks were repaired with epoxy injection. The clear wells appear to have significant leakage
despite the repairs.

Improvement: Provide a liner or coating for the clear wells to prevent further leakage per the
recommendations obtained during CIP M6.
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CIP F13: Proposed 1050 Zone Reservoir

Deficiency: The 1050 Zone has an existing storage deficiency that will increase as further growth
occurs. In addition, the dimensions of the existing tank and the associated hydraulic elevations of
the various storage components have an impact on fire flow availability in the pressure zone.
Additional storage volume per foot is necessary to improve fire flow availability. An additional
reservoir in the 1050 Zone will also provide the zone with redundancy when the other tank is offline
for maintenance. Furthermore, the 996 Zone will have a storage deficiency in the future that this
tank will be designed to eliminate. The existing site does not have frontage or stormwater facilities.

Improvement: Locate and install a new reservoir in the upper elevations of the 1050 Zone to
provide additional gravity storage for existing and future customers. Locating the reservoir at the
existing 1050 Zone Reservoir site will be considered, but additional property will likely be necessary.
The new reservoir will have an overflow elevation of approximately 1,050 feet to enable gravity
supply to the 1050 Zone and 996 Zone. The new reservoir will be sized to provide approximately
0.6 to 0.7 MG of usable storage. The reservoir will be approximately 50 to 60 feet in diameter to
improve the volume per foot available to the zone and consequently improve fire flow to meet the
fire flow requirements throughout the 1050 Zone. Hydraulic analysis will be performed during the
design phase to verify that all of the criteria are met. Evaluate the necessity for frontage and
stormwater improvements during the design stage of the reservoir and install as necessary.

CIP F14: 996 Zone Reservoir Roof Repair

Deficiency: The existing roof of the 996 Zone Reservoir is deteriorating and needs replacement.

Improvement: Construct a roof repair or replacement to extend the lifetime of the existing
996 Zone Reservoir.

CIP F15: 996 Zone Reservoir Replacement

Deficiency: The 996 Zone Reservoir has existing structural weaknesses and appears to be
approaching its design life. The existing site does not currently have frontage or stormwater
improvements. The existing access road is located on private property.

Improvement: Size the reservoir to at least replace the existing available storage volume. Determine
if storage deficiencies should be eliminated by this reservoir or another reservoir in a higher pressure
zone. If a larger tank than the existing tank is desired, then additional property will be necessary. If
the tank is situated on the existing site, demolition of the existing tank will be required and the
996 Zone will need to be operated as a closed pressure zone during construction. Evaluate the
necessity for frontage and stormwater improvements during the design of the reservoir
improvements and install as required. Relocate the access road for the reservoir or obtain proper
easements. The cost estimate in the CIP assumes full replacement of the existing tank with a new
0.28 MG tank on the existing site.

CIP F16: Center Street Booster Pump Station Improvements

Deficiency: The Town currently has enough supply and back-up supply for the 1050 Zone, but
prior to 2032 the Town will not have sufficient pump supply to meet the peak day demand of the
pressure zone. In addition, the Town prefers for all of its supply stations to have a back-up power
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supply and this station is not equipped with an engine generator. The Center Street Booster Pump
Station is not currently fenced and does not have frontage improvements.

Improvement: Replace at least two pumps at the Center Street Booster Pump Station to ensure that
the 1050 Zone’s peak day demand can be met with the largest pump out of service. Upgrade the
electrical equipment as necessary to support the upgraded pump(s). Install an engine generator for
back-up supply purposes. Fence the site to improve security. Evaluate the need for frontage
improvements and install as necessary.

CIP F17: Hilltop Booster Pump Station Improvements

Deficiency: Prior to 2032, the Town will not have sufficient backup pump supply to ensure
non-interrupted service in the event that the largest pump is out of service at the Hilltop Booster
Pump Station. At the existing pumping rate, the 1077 Zone Reservoir fills very slowly. The aging
building has limited clearances and exposed wiring. The interior piping has signs of corrosion and
requires replacement. An earthquake could severely damage the Hilltop Booster Pump Station and
the adjacent 996 Zone Reservoir. If this were to occur, the Town would not have the ability to
supply water to the 1077 Zone Reservoir, which provides the Town with a majority of its fire flow
and emergency storage. Furthermore, the existing site does not currently have frontage or
stormwater improvements.

Improvement: Construct a new Hilltop Booster Pump Station facility including a new structure,
larger pumps, and improved piping. The facility will be located on a different site than the existing
996 Zone Reservoir. To meet the 2032 peak day demand and provide redundancy, at least two
80 gpm pumps must be installed. However, larger pumps are recommended for improved filling of
the reservoir and for operation when the 996 Zone Reservoir is offline for maintenance. A fire flow
pump is also needed for providing fire flow when the 1077 Zone Reservoir is offline for
maintenance. The facility shall include upgraded electrical equipment and an engine generator for
back-up power supply. Evaluate the necessity for frontage and stormwater improvements at the
proposed site during the design of the booster pump station improvements and install as required.

CIP F18: Telemetry and Supervisory Control Improvements

Deficiency: The Town’s telemetry and supervisory control system does not have a programmable
logic control (PLC) backup and is operating with 2003 software.

Improvement: Purchase spare PLC and telemetry panel equipment, including the following: PLC
central processing unit (CPU) card, PLC input/output cards, PLC Ethernet card, PLC internal
power supply, telemetry panel DC power supply, unintemptable power supply (UPS) Ethernet
switch, relays, and fuses. Upgrade the human-machine interface (HMI) computer and backup system
with Raid 0 mirrored drives running Windows Server 2008 R2, and an external universal serial bus
(USB) connected backup drive system.
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CIP F19: Telemetry and Supervisory Control Expansion

Deficiency: The Town’s telemetry and supervisory control equipment has limited capabilities. The
controls for the 1050 and 1077 Zones are not connected to the master telemetry unit (MTU) at the
water treatment plant, although the MTU will have the ability to communicate with remote facilities
in the future.

Improvement: Design the telemetry and control system to control all of the remote water facility
sties. Install radio or other necessary equipment at all controlled facilities.

Miscellaneous Improvements

The following miscellaneous improvements are planning efforts and program elements that are
required to comply with various Washington State water regulations. In addition, some
recommended operational improvements are identified as miscellaneous improvements.

CIP M1: Annual PRV Testing and Inspection

Deficiency: The Town’s existing PRV stations are not tested or inspected on a regular basis which
ensures that the valves are operating as required. The setpoints for the several valves in the system
are unknown.

Improvement: Retain a qualified control valve specialist to inspect and test the Town’s PRVs on an
annual basis. Simultaneously, the Town shall verify that all of the vaults are properly drained and no
other problems are evident.

CIP M2: 1050 Zone Reservoir Level Reading Improvements

Deficiency: The water level probes at the 1050 Zone Reservoir break when the water level in the
reservoir drops in the winter months.

Improvement: Replace the existing reservoir level probes with an ultrasonic level transmitter in the
tank or level transducer on the inlet/outlet pipe of the tank for accurate level readings.

CIP M3: Update the Water Development and Construction Standards

Deficiency: The Town’s development and construction standards were developed over 20 years
ago and have not undergone an update. The Town’s water department has developed specifications
over the years that have not been incorporated into the official development and construction
standards.

Improvement: Perform a comprehensive review of the Town’s existing development and
construction standards. Update the Town’s water system development and construction standards,
including standard specifications and details. Ensure consistency with all applicable laws and
guidelines.
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CIP M4: Update Water Sections of the Eatonville Municipal Code

Deficiency: Several water sections of the Eatonville Municipal Code (EMC) require updating to be
consistent with current laws and regulations, including EMC 13.04, 13.06, 13.08, 13.10, and 13.11.
In addition, the EMC does not provide information on procedures regarding certificates of water
availability nor does it require hydraulic analyses for proposed developments.

Improvement: Perform a comprehensive review of the water sections of the Town’s EMC. Update
the EMC to be consistent with current laws and regulations. Add additional code language as
necessary, including procedures regarding certificates of water availability and required hydraulic
modeling at the time of development permit application. Hydraulic modeling will be funded by the
developer and conducted by the Town’s hydraulic modeling specialist. The results will determine the
available pressure and fire flow at the site as well as improvements that are required for the
proposed development.

CIP M5: Hydraulic Model Calibration

Deficiency: Optimum hydraulic model calibration results were not achieved for this WSP
development due to limited staffing and financial resources.

Improvement: Perform additional field flow and pressure tests throughout the water system.
Calibrate the model based on field flow and pressure data for use in steady-state analyses. Identify
sources of inconsistencies between the field calibration data and the modeled results. Perform
additional field testing and modeling to resolve inconsistencies.

CIP M6: Leak Identification at the Water Treatment Plant Site

Deficiency: Approximately 20 percent of the water supplied by the Town’s sources is not pumped
into the water system through the master meter and is therefore not accounted for by the treatment
plant process.

Improvement: Perform a comprehensive tracking analysis of the supply water between the sources
and the master meter. Verify calibration of the various supply meters. Leak test the clear wells. Have
a coating specialist inspect the clear wells when empty. Identify other sources of leaks, including on-
site piping and treatment.

CIP M7: Water Use Efficiency Program and System Leak Detection

Deficiency: The distribution system leakage rate of 16 percent in 2011 is higher than the required
10 percent distribution system leakage rate. Several Water Use Efficiency (WUE) measures must be
carried out on an ongoing basis to comply with WUE requirements, including customer education.
Although an inclined block rate structure is in place, a more aggressive conservation rate structure
should be considered in a rate study.

Improvement: The Town will continue its water main replacement program to reduce the amount
of older, and potentially leaking, water mains. The Town will also continue its comprehensive leak
detection/water main repair program to further reduce the amount of distribution system leakage.
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The Town will perform other ongoing conservation measures, including public education programs,
as outlined in the Water Use Efficiency Program included in Appendix F. The Town will also have
a detailed rate study performed that considers a more aggressive inclined block rate structure and an
evaluation of seasonal rates to reduce peak summer water use.

CIP M8: Cross-Connection Control Program

Deficiency: The Town does not have an updated cross-connection control ordinance. The Town
has not developed public education material regarding its cross-connection control program.

Improvement: The Town’s municipal code will be updated to address the regulations in
Washington Administrative Code (WAC) 246-290 and the current CCC program identified in the
Cross-Connection Control Program included in Appendix G. The Town will carry out other
program requirements as outlined in the Cross-Connection Control Program, including public
education.

CIP M9: Watershed Control Program

Deficiency: The Town does not have a formal watershed control program that meets current state
requirements.

Improvement: Within the 6-year planning period, the Town will obtain land within the sanitary
control areas, improve water quality monitoring, and coordinate with local landowners regarding
source protection. After these high priority recommendations are completed, as outlined in the
Watershed Control Program included in Appendix L, the Town will develop and adopt a watershed
control ordinance that addresses permitted uses and performance standards for properties located
within designated watershed control areas. The Town will carry out other watershed control
program requirements as outlined in the Watershed Control Program.

CIP M10: Billing System Modifications

Deficiency: The Town is unable to obtain specific water use information regarding several
individual customer classes from its billing system. For example, the billing system groups together
the multi-family, school, and commercial customer classes making it difficult to obtain valuable data
about individual customer classes.

Improvement: Coordinate with the technical support available for the Town’s billing program and
update the program as necessary to separate information for each individual customer classes. Meter
count and consumption information should be provided for each of the following individual classes:
single-family, multi-family, commercial, schools, and other.

CIP M11: Comprehensive Water System Plan Addendum

Deficiency: If CIP M5 successful locates the source of leaking at the water treatment plant and the
leak can be repaired by CIP F12 or similar improvements, the water use by the Town’s sources will
significantly decrease. The reduced water use directly impacts demand projections and the
scheduling of proposed improvements.
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Improvement: Upon completion of CIP F12 or a similar improvement that resolves the leaking
issue at the water treatment plant, the Town will continue to collect source and master meter supply
data. When ample data is available, the demand projections and system analyses will be updated to
reflect the modified water usage by the supply sources. The results will impact the Town’s capacity
analyses and the scheduling of treatment and supply projects. A summary of the revised demand
projections and system analyses will be summarized in a Comprehensive Water System Plan
Addendum letter report.

CIP M12: Comprehensive Water System Plan Update

Deficiency: WAC 246-290-100 requires that the Town’s Comprehensive WSP be updated every
6 years and submitted to the Washington Department of Health (DOH) for review and approval.

Improvement: The Town will update and submit its Comprehensive WSP to the DOH every
6 years to comply with state requirements.

Staffing Improvements

Per the staffing analyses in Chapter 8, the water system has an operations and maintenance staffing
deficiency of at least two people. Although hiring additional staff is not a CIP project, the Town
should budget for and hire at least one additional water maintenance personnel to operate and
maintain the water system within the 6-year planning period.

Developer Funded Improvements

The following water system facility improvement costs shall be borne by the developers, rather than
the existing water customers, unless over-sizing of the improvements provides benefit to the existing
customers. Improvements have been identified for the areas mostly likely to develop within the
Town’s urban growth area (UGA) within the 20-year planning horizon. The improvements shown
illustrate the major facilities that will be required to properly serve those areas. The locations of the
facilities are shown schematically in Figure 9-1.

CIP DF1: 1140 Pressure Zone and Booster Pump Station

Deficiency: The 1077 Zone Reservoir can not provide adequate pressure to connections above an
elevation of approximately 985 feet. Land is available for residential development between
elevations of approximately 985 and 1040 feet.

Improvement: Install a closed 1140 Zone Booster Pump Station with a variable frequency drive
(VFD). The recommended booster pump station arrangement includes four pumps. One pump shall
be capable of providing the zone’s average day demand. Two pumps shall each be capable of
supplying the peak hour demand. The fourth pump shall be capable of providing the 1,500 gpm fire
flow requirement plus peak hour demand. The booster pump station shall be equipped with an
on-site engine generator and automatic transfer switch for back-up power supply. Install 12-inch
water in Prospect Street West in the vicinity of the proposed 1140 Zone Booster Pump Station.
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Install 8-inch water main within Prospect Street West between Pennsylvania Avenue South and
approximately Joy Street. Install 8-inch water main in the vicinity of Prospect Street West between
Pennsylvania Avenue South and approximately Joy Street to complete the loop.

CIP DF2: 1060 Pressure Zone and Booster Pump Station

Deficiency: Industrial development that occurs east of Swanson Airport will require 12-inch water
main to provide adequate fire flow. The 996 Zone Reservoir cannot provide adequate pressure to all
connections in this development. Land is available for industrial development between elevations of
approximately 825 and 980 feet.

Improvement: Install a closed 1060 Zone Booster Pump Station with a VFD. The recommended
booster pump station arrangement includes four pumps. One pump shall be capable of providing
the zone’s average day demand. Two pumps shall each be capable of supplying the peak hour
demand. The fourth pump shall be capable of providing the 2,500 gpm fire flow requirement plus
peak hour demand. The booster pump station shall be equipped with an on-site engine generator
and automatic transfer switch for back-up power supply. Install 12-inch water main within
Weyerhaeuser Road North between Baumgartner Place Northeast and approximately Berggren
Road East. Install 12-inch water main along the railroad between approximately the north end of the
Swanson Airport runway and approximately the Little Mashel River. Install 12-inch water main
within Berggren Road East between the railroad and the eastern end of the development. Install
12-inch water main along the northern end of the development between the railroad and the eastern
end of the development. Install 12-inch water main along the eastern end of the development
between the northern end of the development and Berggren Road East and the railroad.

CIP DF3: Eatonville Highway West 8-inch Water Main

Deficiency: Resident development that occurs west of the Town’s existing water system within the
1050 Zone will require an 8-inch water main to provide adequate fire flow.

Improvement: Install 8-inch water main within Eatonville Highway West between the west end of
the Town’s existing water system and the western end of the development at approximately
103rd Avenue East. Install 8-inch water main within Hilligoss Lane between Eatonville Highway
West and south to approximately 435th Street Court East. Install 8-inch water main within
approximately 108th Avenue East between 428th Street East and Eatonville Highway West. Install
8-inch water main within 106th Avenue East between 428th Street East and approximately
435th Street Court East. Install 8-inch water main within 428th Street East between Hilligoss Lane
and approximately 105th Avenue East. Install 8-inch water main within approximately 435th Street
Court East between Hilligoss Lane and 106th Avenue East. Install 8-inch water main within
approximately 105th Avenue East between 428th Street East and 430th Street East. Install 8-inch
water main within 430th Street East between approximately 105th Avenue East and approximately
103rd Avenue East. Install 8-inch water main within approximately 103rd Avenue East between
430th Street East and Eatonville Highway West.
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Future Developer Funded Improvements

The following water system facility improvement costs shall also be borne by the developers, rather
than the existing water customers, unless over-sizing of the improvements provides benefit to the
existing customers. Improvements have been identified for the areas expected to develop within the
Town’s retail water service area beyond the 20-year planning horizon. The improvements shown
illustrate the major facilities that will be required to properly serve those areas assuming that the
Town has adequate supply and storage. To serve these areas, source of supply and storage
deficiencies identified earlier in the chapter must be resolved. The approximate locations of the
major facilities are shown schematically in Figure 9-3.

CIP FDF1: Ohop Valley North Water Main

Deficiency: Residential and commercial development that occurs north of SR 161 in the Ohop
Valley will require 8-inch and 12-inch water main to provide adequate levels of fire flow service to
the area.

Improvement: Install 12-inch water main in Ohop Creek Drive North between SR 161 and Wild
Rose Street West. Install 12-inch water main in Wild Rose Street West between Ohop Creek Drive
North and Ski Park Road East. Install 12-inch water main in Ski Park Road East between Wild Rose
Street West and SR 161 to complete the loop. Install 8-inch water main in Ski Park Road East
between Wild Rose Street West and 414th Street East. Install 8-inch water main in 414th Street East
between Ski Park Road East and approximately 123rd Avenue Street East. Install 8-inch water main
in approximately 123rd Avenue Street East between 414th Street East and SR 161 to complete the
loop. Install 8-inch water main in Orville Road East between SR 161 and approximately 412th Street
East. Install 8-inch water main near Lynch Creek between Orville Road East and approximately the
end of 2 Creeks Drive North. Install 8-inch water main west of Ski Park Road East between
approximately the end of 2 Creeks Drive North and Wild Rose Street West. Install 8-inch water
main in Ohop Creek Drive North between Orville Road East and Wild Rose Street West.

Install a closed 1060 Zone Booster Pump Station with a VFD. The recommended booster pump
station arrangement includes four pumps. One pump shall be capable of providing the zone’s
average day demand. Two pumps shall each be capable of supplying the peak hour demand. The
fourth pump shall be capable of providing the maximum fire flow requirement plus peak hour
demand. The booster pump station shall be equipped with an on-site engine generator and
automatic transfer switch for back-up power supply. Install 8-inch water main in Ohop-Clear Lake
Road East between Orville Road East and approximately 412th Street East. Install 8-inch water main
in approximately 413th Street East between Orville Road East and approximately 112th Ave Court
East. Install 8-inch water main in approximately 112th Ave Court East between approximately
413th Street East and approximately Wild Rose Street West.
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CIP FDF2: Ohop Valley South Water Main

Deficiency: Residential and commercial development that occurs south of SR 161 in the Ohop
Valley will require 8-inch and 12-inch water main to provide adequate levels of fire flow service to
the area.

Improvement: Install a 12-inch water main in SR 161 between approximately 420th Street East and
approximately 107th Avenue East. Install a 12-inch water main in approximately 107th Avenue East
between SR 161 and Ohop Valley-Extension Road East. Install a 12-inch water main in Ohop
Valley-Extension Road East between approximately 107th Avenue East and SR 161. Install a 12-inch
water main in approximately Orville Road East between Ohop Valley-Extension Road East and
SR 161 to complete the loops.

CIP FDF3: Ohop Valley 996 Zone Connection, 860 Zone PRV and 730 Zone PRV

Deficiency: Development in the Ohop Valley will need a water main extension from the Town’s
996 Zone.

Improvement: Install a 12-inch water main in SR 161 from Eatonville High School near the
intersection of Mashell Avenue North and Washington Avenue North to approximately the
intersection of SR 161 and 420th Street East. Install a PRV station to reduce the pressures from the
996 Zone to a hydraulic elevation of approximately 860 feet and an additional PRV station to reduce
the pressures from a hydraulic elevation of approximately 860 feet to approximately 730 feet.

CIP FDF4: Ohop Valley 1050 Zone Connection, 860 Zone PRV and 730 Zone PRV

Deficiency: The Ohop Valley will need more than one connection to the existing water system for
reliability purposes.

Improvement: Install a 12-inch water main between the water main in Dow Ridge Drive North and
Ohop Valley Extension Road North. Install a pressure reducing station to reduce the pressures from
the 1050 Zone to a hydraulic elevation of approximately 860 feet and an additional pressure
reducing station to reduce the pressures from a hydraulic elevation of approximately 860 feet to
approximately 730 feet.

CIP FDF5: Northeast Quarry 12-inch Water Main

Deficiency: Industrial development that occurs northeast of approximately 418th Street East in the
quarry area will require 12-inch water main to provide adequate fire flow.

Improvement: Install a 12-inch water main along the west end of the existing quarry between
approximately 418th Street East and approximately 412th Street East. Install a 12-inch water main in
approximately 412th Street East between the west end of the existing quarry and the east end of the
existing quarry. Install a 12-inch water main in the east end of the existing quarry between
approximately 412th Street East and approximately 414th Street East.
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CIP FDF6: 1170 Pressure Zone and Booster Pump Station

Deficiency: Industrial development that occurs in the east part of existing quarry area will require
12-inch water main to provide adequate fire flow. The proposed 1060 Zone Booster Pump Station
cannot provide adequate pressure to all connections in this development. Land is available for
industrial development between elevations of approximately 940 and approximately 1080 feet in this
area.

Improvement: Install a closed 1060 Zone Booster Pump Station with a VFD. The recommended
booster pump station arrangement includes four pumps. One pump shall be capable of providing
the zone’s average day demand. Two pumps shall each be capable of supplying the peak hour
demand. The fourth pump shall be capable of providing the maximum fire flow requirement plus
peak hour demand. The booster pump station shall be equipped with an on-site engine generator
and automatic transfer switch for back-up power supply. Install 12-inch water main within
419th Street Court East and Weyerhauser Road North Private between approximately Berggren
Road East and the eastern end of the quarry area. Install 12-inch water main within Berggren Road
East between 419th Street Court East and the eastern boundary of the 1060 Zone. Install 12-inch
water main along the east end of the existing quarry area between approximately 414th Street East
and the railroad. Install three pressure reducing stations to reduce the pressures from the 1170 Zone
to a hydraulic elevation of approximately 1,060 feet.

CIP FDF7: North 915 Pressure Zone

Deficiency: Residential development that occurs west of Eatonville between approximately
429th Street Court East and approximately 428th Street East and between approximately
105th Avenue East and approximately 96th Avenue East will require 8-inch looped water main. The
1050 Zone Reservoir will over pressurize the connections in this development. Land is available for
residential development between elevations of approximately 685 and approximately 845 feet in this
area.

Improvement: Install three pressure reducing stations to reduce the pressures from the 1050 Zone
to a hydraulic elevation of approximately 915 feet. Install 8-inch water main within approximately
428th Street East between approximately 105th Avenue East and approximately 96th Avenue East.
Install 8-inch water main within approximately 103rd Avenue East between approximately
428th Street East and approximately 429th Street Court East.

CIP FDF8: 430
th

Street East Residential Water Main

Deficiency: Residential development that occurs west of Eatonville between approximately
432nd Street Court East and approximately 103rd Avenue East and between approximately
428th Street East and approximately 432nd Street East will require 8-inch looped water main.

Improvement: Install 8-inch water main within Eatonville Highway West between approximately
103rd Avenue East and 100th Avenue East. Install 8-inch water main within approximately
430th Street East between approximately 103rd Avenue East and approximately 432nd Street Court
East. Install 8-inch water main within approximately 432nd Street Court East between approximately
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428th Street East and approximately 431st Street East. Install 8-inch water main within approximately
428th Street East between approximately 432nd Street Court East and approximately 96th Avenue
East. Install 8-inch water main within approximately 96th Avenue East between approximately
430th Street East and approximately 428th Street East. Install 8-inch water main within approximately
103rd Avenue East between Eatonville Highway West and approximately 429th Street Court East.

CIP FDF9: South 915 Pressure Zone

Deficiency: Residential development that occurs west of Eatonville between approximately
431st Street East and approximately 435th Street East and between approximately 100th Avenue East
and approximately Mountain Highway East will require 8-inch looped water main. The 1050 Zone
Reservoir will over pressurize connections in this development. Land is available for residential
development between elevations of approximately 735 and approximately 845 feet in this area.

Improvement: Install two pressure reducing stations to reduce the pressures from the 1050 Zone to
a hydraulic elevation of approximately 915 feet. Install 8-inch water main within Eatonville Highway
West between approximately 100th Avenue East and Mountain Highway East. Install 8-inch water
main within Mountain Highway East between approximately 432nd Street Court East and
approximately 435th Street East. Install 8-inch water main within approximately 432nd Street Court
East between Mountain Highway East and approximately 431st Street East. Install 8-inch water main
within approximately 432nd Street East along Eatonville Highway West between Eatonville Highway
West and Mountain Highway East. Install 8-inch water main within 435th Street Court East and
94th Avenue Court East between Eatonville Highway West and approximately the end of
435th Street Court East. Install 8-inch water main within approximately 435th Street East between
Mountain Highway East and approximately 100th Avenue East. Install 8-inch water main within
approximately 100h Avenue East between Eatonville Highway West and approximately the end of
435th Street Court East.

CIP FDF10: Southeast Eatonville 12-inch Water Main

Deficiency: Commerical and mixed use development that occurs in the area in southeast Eatonville
between Madison Avenue South and Weyerhauser Road South and between Center Street East and
437th Street East will require 12-inch water main.

Improvement: Install a 12-inch water main within the plat and connect the water treatment plant
discharge piping and the water main in Center Street East. Install 12-inch water main within the plat
to also connect the water main in Madison Avenue South with water main in Weyerhauser Road
South.

CIP FDF11: South Eatonville Subarea 12-inch and 8-inch Water Main

Deficiency: Residential development that occurs in the area south of Eatonville Lagrande Road and
between Groe Relocation Road East and approximately Hilligoss Lane will require 8-inch water
main. Mixed use development that occurs in the area in southeast Eatonville west of the water
treatment plant will require 12-inch water main.
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Improvement: Install 12-inch water main within approximately Madison Avenue South between
Alder Street East and Mashell Avenue South. Install 8-inch water main within SR 161 between
Mashell Avenue South and Groe Relocation Road East. Install 8-inch water main within the
unnamed road south of Eatonville Lagrande Road and Groe Relocation Road East between
Eatonville Lagrande Road and approximately Hilligoss Lane. Install 8-inch water main within
approximately Hilligoss Lane between the unnamed road south of Eatonville Lagrande Road and
Eatonville Lagrande Road.

CIP FDF12: 880 Zone/1077 Zone Connection and 880 Zone PRV

Deficiency: The 880 Pressure Zone will need an additional connection to the existing water system
for reliability purposes.

Improvement: Install 8-inch water main within approximately Skylar Way between the water main
in the Skylar Way cul-de-sac and approximately 437th Street East. Install a PRV station to reduce the
pressures from the 1077 Zone to a hydraulic elevation of approximately 880 feet.

CIP FDF13: 880 Pressure Zone

Deficiency: Residential development that occurs south of Eatonville between 438th Street East and
approximately Hilligoss Lane and between Eatonville Lagrande Road and approximately 437th Street
East will require 8-inch water main. The 996 Zone Reservoir will over pressurize the connections in
this development. Land is available for residential development between elevations of approximately
675 and approximately 790 feet in this area.

Improvement: Install two pressure reducing stations to reduce the pressures from the 996 Zone to
a hydraulic elevation of approximately 880 feet. Install 8-inch water main within Eatonville Lagrande
Road between approximately 438th Street East and approximately Hilligoss Lane. Install 8-inch
water main within approximately Skylar Way between Eatonville Lagrande Road and approximately
437th Street East.

CIP FDF14: 437
th

Street East Residential Water Main

Deficiency: Residential development that occurs in the area southeast of the Town between
437th Street East and Alder Cutoff Road East and between approximately Groe Relocation Road
East and approximately 129th Avenue East will require 8-inch water main. The 996 Zone Reservoir
cannot provide adequate pressure to all connections in this development. Land is available for
residential development between elevations of approximately 795 and approximately 1010 feet in
this area.

Improvement: Install 8-inch water main within 437th Street East and Groe Relocation Road East
between SR 161 and approximately 129th Avenue East. Install 8-inch water main within
approximately 129th Avenue East between 437th Street East and Alder Cutoff Road East. Install a
small closed 1077 Zone Booster Pump Station with a VFD. The booster pump station shall be
equipped with an on-site engine generator and automatic transfer switch for back-up power supply.
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ESTIMATING COSTS OF IMPROVEMENTS

Project costs for the proposed improvements were estimated based on costs of similar, recently
constructed water projects around the Puget Sound area, and are presented in 2012 dollars. The cost
estimates include the estimated construction cost of the improvement and indirect costs estimated at
35 percent of the construction cost for engineering preliminary design, final design and construction
management services, permitting, legal, and administrative services. The construction cost estimates
include a 10 percent contingency and sales tax of 7.9 percent.

Construction cost estimates for water main projects were determined from the water main unit costs
(i.e., cost per foot length) shown in Table 9-2 and the proposed diameter and approximate length of
each improvement.

Table 9-2
Water Main Unit Costs

Water Main Construction Cost

Diameter Per Foot Length

(inches) (2012 $/LF)

8 $148

10 $164

12 $165

16 $188

The unit costs for each water main size are based on estimates of all construction related
improvements, such as 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. Additional costs were added to some water
main improvements to cover anticipated, increased costs related to the project location and degree
of difficulty.

PRIORITIZING IMPROVEMENTS

The water system improvements were prioritized from established criteria to formulate a schedule
that identifies projects with the most deficiencies and greatest need for improvement to be
completed prior to projects with fewer deficiencies. A description of the criteria and method for
prioritizing each category of improvements are provided in this section.

Water Main Improvements

Table 9-3 lists criteria that were established for prioritizing the water main improvements. The
criteria are based on the underlying deficiencies of the existing water main that will be replaced by
the proposed water main improvements. The criteria are arranged in three different categories with a
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weight factor assigned to each category. The criteria given the most weight is the Existing Water
Main Fire Flow Capability category.

Table 9-3
Water Main Improvements Priority Ranking Criteria

Weight Weighted

Points Category Factor Points

Existing Water Main Fire Flow Capability

3 Available Fire Flow is 69% or Less of Required Fire Flow 4 12

2 Available Fire Flow is 70-89% of Required Fire Flow 4 8

1 Available Fire Flow is 90-100% or More of Required Fire Flow 4 4

Existing Water Main Material

3 Asbestos Cement 3 9

2 Cast Iron 3 6

1 Ductile Iron or PVC 3 3

Existing Water Main Benefit Area

3 Large Benefit Area (i.e. transmission main) 2 6

2 Medium Benefit Area 2 4

1 Small Benefit Area (i.e. localized area) 2 2

The Existing Water Main Fire Flow Capability category 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 addressed in Chapter 7. The Existing Water Main Material category
ranks the water main improvements based on the material of the existing water main. The Existing
Water Main Benefit Area category ranks the water main improvements based on the size of the area
that will benefit from the water main replacement.

The water main priority ranking criteria was applied to the annual water main replacement projects,
which are grouped under CIP WM1. CIP 1 to 64, as shown in Figure 9-1, are presented in Table
9-4 with their priority ranking. Table 9-5 lists the water main projects in order of priority.

Other Improvements

The pressure zone, PRV station, and facility improvements were prioritized based on existing
deficiencies, safety concerns, maintenance requirements and capacity requirements. The
miscellaneous improvements were prioritized based on regulatory requirements and assessment of
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the water system needs. The priority order of these improvements is reflected in the schedule of
improvements, which is presented in the next section.
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Table 9-4
Annual Water Main Replacement Projects

** Size Description Estimated *
No. Length Diam In From To Cost Priority

1 1,130 8 Antonie Ave. N Ridge Rd. W Williams Ct. W $225,000 M
2 1,270 8 Ridge Rd. W Maple Dr. Pennsylvania Ave. N $252,000 H

8 Maple Dr. Ridge Rd. W ~225' S of Ridge Rd. W
8 Madrona Dr. N Ridge Rd. W ~370' S of Ridge Rd. W

3 550 8 Pennsylvania Ave. N Ridge Rd. W ~548' S of Ridge Rd. W $109,000 H
4 1,030 8 Lynch St. W Antonie Ave. N Fir Ave. N $206,000 M

8 Fir Ave. N Lynch St. W Carter St. W
5 1,840 8 Pennsylvania Ave. N Lynch St. W Larson St. W $367,000 L
7 680 12 Lynch Creek Rd. E Mashel Ave. N Eatonville Elementary School Entrance $150,000 H
8 170 10 W of Airport Runway Cessna Ct. E Dead End ~167' N of Cessna Ct. E Dead-end $37,000 M
9 530 8 N Conant Dr. Center St. W End of Cul-de-sac $105,000 M
10 450 8 Jensen Ln. N Center St. W End of Cul-de-sac $89,000 M
11 1,620 8 Carter St. W Antonie Ave. N Rainier Ave. N $323,000 L
12 670 8 Fir Ave. N Carter St. W Ash St. W $133,000 L

8 Ash St. W Fir Ave. N Cedar Ave. N
13 1,670 12 Rainier Ave. ~300' S of Center St. W Lynch St. W $371,000 M
14 340 12 Mashel Ave. N Lynch Creek Rd. E Lynch St. W $74,000 H
15 1,610 12 Washington Ave. N Lynch Creek Rd. E Center St. E $357,000 L
16 1,920 12 Carter St. W Rainier Ave. N Eatonville Middle School $426,000 L
17 890 12 Eatonville Elementary School Lynch Creek Rd. E Carter St. E $198,000 M
18 580 12 Glacier Ave. N Center St. E Eatonville Middle School $128,000 H
19 380 8 E of Mill Village Mill Village Dead End Airport Dead End $75,000 H
20 1,110 8 Center St. W Center St. BPS Antonie Ave. N $221,000 H

8 Antonie Ave. N Center St. W Iron St. W
21 880 8 Center St. W Antonie Ave. N Alley W of Pennsylvania Ave. N $174,000 M
22 1,120 12 Center St. W Alley W of Pennsylvania Ave. N Mashel Ave. N $248,000 M
23 1,430 12 Center St. E Mashel Ave. S Madison Ave. S $318,000 H
24 1,190 12 Center St. E Madison Ave. S Weyerhauser Rd. S $265,000 M
25 2,490 8 Hilligoss Ln. 428th St. E Erin Ln. W $497,000 H

8 428th St. E Hilligoss Ln. Center St. W
26 1,380 8 Eatonville Hwy. Antonie Ave. N Larson St. W $275,000 M

8 Larson St. W Eatonville Hwy. Alley W of Pennsylvania Ave.
27 470 12 Alley W of Pennsylvania Ave. Center St. W Larson St. W $104,000 H
29 780 12 Washington Ave. S Center St. E Larson St. E $174,000 L

12 Larson St. E Mashel Ave. S Washington Ave. S
30 460 12 Adams Ave. S Center St. E Main St. $103,000 M
31 2,040 8 Washington Ave. S Larson St. E Propsect St. E $407,000 L

8 Adams Ave. S Main St. Propsect St. E
8 Prospect St. E Mashel Ave. S Madison Ave. S

32 1,070 12 Madison Ave. S Center St. E Alder St. E $237,000 H
33 1,400 8 Eatonville Hwy. W W End of System Hilligoss Ln. $280,000 M
34 1,030 8 ~108th Ave. E Eatonville Hwy. W Dead-end $204,000 H

35 1,250 12 Wastewater Treatment Plant Mashel Ave. S Dead-end $277,000 H

37 1,010 8 Rainier Ave. S Larson St. W Propsect St. W $200,000 L

8 Propsect St. W Rainier Ave. S Mashel Ave. S

38 150 8 Antonie Ave. N Ridge Rd. W End of Cul-de-sac $30,000 L

39 510 8 Maple Dr. Ridge Rd. W End of Cul-de-sac $100,000 L

40 710 8 Supercub Dr. N Jet Ct. E ~142' S of Airport Rd. E $140,000 L

41 1,450 12 Eatonville High School Lynch Creek Rd. E Lynch St. W $322,000 M

42 430 8 Lynch St. W Antonie Ave. N Branch Ave. N $85,000 L

8 Branch Ave. N Lynch St. W Dead-end

43 390 8 Williams Ct. W Antonie Ave. N End of Cul-de-sac $77,000 L

44 650 8 Lynch St. W Orchard Ave. N Mashell Ave. N $130,000 H

30 12 Orchard Ave. N Lynch St. W ~28' S of Lynch St. W $6,000

45 140 12 Eatonville Elementary School ~Glacier Ave. N Dead-end $30,000 H

46 300 12 Eatonville Elementary School ~Glacier Ave. N Dead-end $66,000 H

47 920 8 ~Mill Village ~296' S of Cessna Ct. E Eatonville Middle School $184,000 H

48 1,510 10 Airport Runway Cessna Ct. E Dead End S End of Airport Runway $333,000 M

49 890 8 Eatonville Middle School Eatonville Middle School Entrance ~Mill Village $177,000 H

50 560 8 View Crest Dr. Dow Ridge Dr. N Center St. W $110,000 L

51 500 8 Center St. W View Crest Dr. 428th St. E $100,000 L

52 260 8 Alley S of Center St. W Antonie Ave. N ~Fir Ave. N $52,000 L

53 100 8 Eatonville Middle School Glacier Ave. N ~96' E of Glacier Ave. N $19,000 H

54 630 12 Mill Village Ct. N Glacier Ave. N ~Mill Village $139,000 M

55 200 8 ~Mill Village ~Mill Village Ct. N ~519' N of Center St. E $39,000 M

56 770 8 Weyerhauser Rd. N ~Kelsey Ln. E Airport Entrance $154,000 M

8 ~Kelsey Ln. E Weyerhauser Rd. S Baumgartner Pl. NE

57 840 12 Eatonville Hwy. W Emerald Ridge Dr. Antonie Ave. N $187,000 L

58 1,440 12 Eatonville Hwy. W Hilligoss Ln. Eatonville Baptist Church $320,000 H

59 80 16 Orchard Ave. S Orchard Ave. PRV Larson St. W $19,000 M

60 160 12 Weyerhauser Rd. N Center St. E ~157' NE of Center St. E $35,000 M

61 570 8 Center St. E Weyerhauser Rd. N Alder Cutoff Rd. E $112,000 L

62 160 8 Skylar Way Kaitlyn St. W ~157' S of Kaitlyn St. W $32,000 M

63 20 16 1077 Zone Reservoir 1077 Zone Reservoir Prospect St. W $4,000 L

64 130 12 Mashel Ave. N ~125' N of Alder St. E Alder St. E $28,000 L
Total - Annual Water Main Replacement Projects $10,639,000

* Priority: H = High, M = Medium, L = Low, based on priority ranking criteria in Table 9-3.

** Annual water main replacement projects no. 6, 28, and 36 are not included because they were previously constructed.
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Table 9-5
Prioritized Annual Water Main Replacement Projects

** Size Description Estimated *
No. Length Diam In From To Cost Priority

25 2,490 8 Hilligoss Ln. 428th St. E Erin Ln. W $497,000 H
8 428th St. E Hilligoss Ln. Center St. W

27 470 12 Alley W of Pennsylvania Ave. Center St. W Larson St. W $104,000 H
34 1,030 8 ~108th Ave. E Eatonville Hwy. W Dead-end $204,000 H
14 340 12 Mashel Ave. N Lynch Creek Rd. E Lynch St. W $74,000 H
32 1,070 12 Madison Ave. S Center St. E Alder St. E $237,000 H
2 1,270 8 Ridge Rd. W Maple Dr. Pennsylvania Ave. N $252,000 H

8 Maple Dr. Ridge Rd. W ~225' S of Ridge Rd. W

8 Madrona Dr. N Ridge Rd. W ~370' S of Ridge Rd. W
3 550 8 Pennsylvania Ave. N Ridge Rd. W ~548' S of Ridge Rd. W $109,000 H
44 650 8 Lynch St. W Orchard Ave. N Mashell Ave. N $130,000 H

30 12 Orchard Ave. N Lynch St. W ~28' S of Lynch St. W $6,000
58 1,440 12 Eatonville Hwy. W Hilligoss Ln. Eatonville Baptist Church $320,000 H
23 1,430 12 Center St. E Mashel Ave. S Madison Ave. S $318,000 H
35 1,250 12 Wastewater Treatment Plant Mashel Ave. S Dead-end $277,000 H
7 680 12 Lynch Creek Rd. E Mashel Ave. N Eatonville Elementary School Entrance $150,000 H
18 580 12 Glacier Ave. N Center St. E Eatonville Middle School $128,000 H
19 380 8 E of Mill Village Mill Village Dead End Airport Dead End $75,000 H
20 1,110 8 Center St. W Center St. BPS Antonie Ave. N $221,000 H

8 Antonie Ave. N Center St. W Iron St. W
45 140 12 Eatonville Elementary School ~Glacier Ave. N Dead-end $30,000 H
46 300 12 Eatonville Elementary School ~Glacier Ave. N Dead-end $66,000 H
47 920 8 ~Mill Village ~296' S of Cessna Ct. E Eatonville Middle School $184,000 H
49 890 8 Eatonville Middle School Eatonville Middle School Entrance ~Mill Village $177,000 H
53 100 8 Eatonville Middle School Glacier Ave. N ~96' E of Glacier Ave. N $19,000 H
13 1,670 12 Rainier Ave. ~300' S of Center St. W Lynch St. W $371,000 M
30 460 12 Adams Ave. S Center St. E Main St. $103,000 M
1 1,130 8 Antonie Ave. N Ridge Rd. W Williams Ct. W $225,000 M
4 1,030 8 Lynch St. W Antonie Ave. N Fir Ave. N $206,000 M

8 Fir Ave. N Lynch St. W Carter St. W
8 170 10 W of Airport Runway Cessna Ct. E Dead End ~167' N of Cessna Ct. E Dead-end $37,000 M
17 890 12 Eatonville Elementary School Lynch Creek Rd. E Carter St. E $198,000 M
24 1,190 12 Center St. E Madison Ave. S Weyerhauser Rd. S $265,000 M
26 1,380 8 Eatonville Hwy. Antonie Ave. N Larson St. W $275,000 M

8 Larson St. W Eatonville Hwy. Alley W of Pennsylvania Ave.

48 1,510 10 Airport Runway Cessna Ct. E Dead End S End of Airport Runway $333,000 M
54 630 12 Mill Village Ct. N Glacier Ave. N ~Mill Village $139,000 M
55 200 8 ~Mill Village ~Mill Village Ct. N ~519' N of Center St. E $39,000 M
60 160 12 Weyerhauser Rd. N Center St. E ~157' NE of Center St. E $35,000 M
62 160 8 Skylar Way Kaitlyn St. W ~157' S of Kaitlyn St. W $32,000 M

21 880 8 Center St. W Antonie Ave. N Alley W of Pennsylvania Ave. N $174,000 M
22 1,120 12 Center St. W Alley W of Pennsylvania Ave. N Mashel Ave. N $248,000 M
59 80 16 Orchard Ave. S Orchard Ave. PRV Larson St. W $19,000 M
9 530 8 N Conant Dr. Center St. W End of Cul-de-sac $105,000 M
10 450 8 Jensen Ln. N Center St. W End of Cul-de-sac $89,000 M
33 1,400 8 Eatonville Hwy. W W End of System Hilligoss Ln. $280,000 M
41 1,450 12 Eatonville High School Lynch Creek Rd. E Lynch St. W $322,000 M
56 770 8 Weyerhauser Rd. N ~Kelsey Ln. E Airport Entrance $154,000 M

8 ~Kelsey Ln. E Weyerhauser Rd. S Baumgartner Pl. NE
5 1,840 8 Pennsylvania Ave. N Lynch St. W Larson St. W $367,000 L
11 1,620 8 Carter St. W Antonie Ave. N Rainier Ave. N $323,000 L
15 1,610 12 Washington Ave. N Lynch Creek Rd. E Center St. E $357,000 L
16 1,920 12 Carter St. W Rainier Ave. N Eatonville Middle School $426,000 L
29 780 12 Washington Ave. S Center St. E Larson St. E $174,000 L

12 Larson St. E Mashel Ave. S Washington Ave. S
31 2,040 8 Washington Ave. S Larson St. E Propsect St. E $407,000 L

8 Adams Ave. S Main St. Propsect St. E
8 Prospect St. E Mashel Ave. S Madison Ave. S

38 150 8 Antonie Ave. N Ridge Rd. W End of Cul-de-sac $30,000 L
39 510 8 Maple Dr. Ridge Rd. W End of Cul-de-sac $100,000 L
40 710 8 Supercub Dr. N Jet Ct. E ~142' S of Airport Rd. E $140,000 L
42 430 8 Lynch St. W Antonie Ave. N Branch Ave. N $85,000 L

8 Branch Ave. N Lynch St. W Dead-end
43 390 8 Williams Ct. W Antonie Ave. N End of Cul-de-sac $77,000 L
52 260 8 Alley S of Center St. W Antonie Ave. N ~Fir Ave. N $52,000 L
57 840 12 Eatonville Hwy. W Emerald Ridge Dr. Antonie Ave. N $187,000 L
61 570 8 Center St. E Weyerhauser Rd. N Alder Cutoff Rd. E $112,000 L
63 20 16 1077 Zone Reservoir 1077 Zone Reservoir Prospect St. W $4,000 L
64 130 12 Mashel Ave. N ~125' N of Alder St. E Alder St. E $28,000 L
50 560 8 View Crest Dr. Dow Ridge Dr. N Center St. W $110,000 L
51 500 8 Center St. W View Crest Dr. 428th St. E $100,000 L
12 670 8 Fir Ave. N Carter St. W Ash St. W $133,000 L

8 Ash St. W Fir Ave. N Cedar Ave. N
37 1,010 8 Rainier Ave. S Larson St. W Propsect St. W $200,000 L

8 Propsect St. W Rainier Ave. S Mashel Ave. S
Total - Annual Water Main Replacement Projects $10,639,000

* Priority: H = High, M = Medium, L = Low, based on priority ranking criteria in Table 9-3.

** Annual water main replacement projects no. 6, 28, and 36 are not included because they were already constructed.
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SCHEDULE OF IMPROVEMENTS

The results of prioritizing the improvements were used to assist in establishing an implementation
schedule that can be used by the Town for preparing its 6-year CIP and yearly water budget. The
implementation schedule for the proposed improvements is shown in Table 9-6. Due to high
priority facility and miscellaneous projects in the early years of the 6-year planning period, water
main replacement projects are scheduled at $200,000 per year or more starting in 2018. The Town
will identify and schedule the replacement of these smaller water mains during the annual budget
process. This provides the Town with the flexibility to coordinate these projects with road or other
projects within the same area. The developer funded improvement projects anticipated during the
20-year planning period and their associated cost estimates are shown in Table 9-6. However, the
implementation dates for these improvements are not shown, due to the uncertainty of the timing of
the future developments that will be responsible for these improvements.

The results of two CIP projects scheduled for 2013 (CIP M6 and F12), have the potential to
significantly impact the scheduling of two water treatment plant CIP projects (CIP F2 and F11)
identified in Table 9-6 for the 6-year planning period. If CIP M6 and F12 substantially reduce the
leakage on the water treatment plant site allowing for lower supply source usage, CIP F2 and F11
can likely be delayed as shown in Table 9-7. Supply and demand data must be reevaluated after the
water treatment plant leakage is under control and ample data is available for the analyses described
in CIP M11.

The future developer funded projects that are not anticipated until beyond the 20-year planning
period and their associated cost estimates are shown in Table 9-8. The implementation dates for
these improvements are not shown, due to the uncertainty of the timing of the future developments
that will be responsible for these improvements.

Future Project Cost Adjustments

All cost estimates shown in the tables are presented in year 2012 dollars. Therefore, it is
recommended that future costs be adjusted to account for the effects of inflation and changing
construction market conditions at the actual time of project implementation. Future costs can be
estimated using the Engineering News Record (ENR) Construction Cost Index for the Seattle area,
or by applying an estimated rate of inflation that reflects the current and anticipated future market
conditions.
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Table 9-6
Proposed Improvements Implementation Schedule

Estimated 20-Year Schedule of Improvements
Cost Planned Year of Project and Estimated Cost in 2012 $$

No. Description (2012 $$) 2013 2014 2015 2016 2017 2018 2019-24 2025-32

Water Main Improvements
WM1 Annual Water Main Replacement Program $10,639,000 $0K $0K $0K $0K $0K $200K $1,200K $9,239K

Pressure Zone Improvements

PZ1 1077 Zone Improvements $135,000 $135K

Pressure Reducing Station Improvements

PRV1 Ridge Road PRV and Water Main Replacement $130,000 $130K

Facility Improvements

F1 Water Treatment Plant Replacement Membranes $405,000 $135K $135K $135K

F2 Water Treatment Facility Third Skid
1

$966,000 $966K

F3 Water Treatment Facility Expansion $2,500,000 $2,500K

F4 Water Rights Claim Investigation $20,000 $10K $10K

F5 Increase Monitoring of Existing Sources $10,000 $5K $5K

F6 River Diversion Improvements $125,000 $125K

F7 Alternative Water Source Feasibility Study $200,000 $14K $14K $172K

F8 Additional Water Rights and Source of Supply $9,800,000 $9,800K

F9 Well Nos. 1 and 2 Improvements $500,000 $500K

F10 Well No. 5 Abandonment $10,000 $10K

F11 Clear Well No. 3 Construction
2

$235,000 $235K

F12 Clear Well No. 1 and No. 2 Rehabilitation $133,000 $133K

F13 1050 Zone Reservoir $1,339,000 $1,339K

F14 996 Zone Reservoir Roof Repair $65,000 $65K

F15 996 Zone Reservoir Replacement $984,000 $984K

F16 Center Street Booster Pump Station Improvements $354,000 $354K

F17 Hilltop Booster Pump Station Improvements $572,000 $572K

F18 Telemetry and Supervisory Control Improvements $34,000 $34K
F19 Telemetry and Supervisory Control Expansion $237,000 $237K

Miscellaneous Improvements

M1 Annual PRV Testing and Inspection $40,000 $2K $2K $2K $2K $2K $2K $12K $16K

M2 1050 Zone Reservoir Level Reading Improvement $8,000 $8K

M3 Update the Water Development and Construction Standards $10,000 $10K

M4 Update the Water Sections of the Eatonville Municipal Code $8,000 $1K $4K $4K

M5 Hydraulic Model Calibration $13,000 $13K

M6 Leak Identification at the Water Treatment Plant Site $5,000 $5K

M7 Water Use Efficiency Program and Leak Detection $75,000 $2K $2K $2K $5K $5K $39K $12K $8K

M8 Cross Connection Control Program $20,000 $1K $2K $1K $1K $1K $6K $8K

M9 Watershed Control Program $38,000 $1K $1K $2K $8K $8K $5K $6K $8K

M10 Billing System Modificaitons
3

$0

M11 Comprehensive Water System Plan Addendum $10,000 $10K
M12 Comprehensive Water System Plan Update (Every 6 years) $370,000 $10K $120K $240K

Total Estimated Project Costs of Town Funded Improvements $29,990,000 $258K $151K $284K $1,134K $343K $260K $13,714K $13,847K

Developer Funded Improvements

DF1 1140 Pressure Zone $1,268,000 Timing of Project Based on Timing of Future Developments

DF2 1060 Pressure Zone $3,640,000 Timing of Project Based on Timing of Future Developments
DF3 Eatonville Highway W 8-inch Water Main $2,255,000 Timing of Project Based on Timing of Future Developments

Total Estimated Project Costs of Developer Funded Improvements $7,163,000
1: Project may be postponed to approximately 2019 if CIP F12 and M7 are successful.

2: Project may be postponed to approximately 2019 if CIP F12 and M7 are successful.

3: Project completed in-house by the Town in 2012.
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Table 9-7
Proposed Improvements Implementation Schedule with

Successful Water Treatment Plant Leakage Improvements
Estimated 20-Year Schedule of Improvements

Cost Planned Year of Project and Estimated Cost in 2012 $$
No. Description (2012 $$) 2013 2014 2015 2016 2017 2018 2019-24 2025-32

Water Main Improvements
WM1 Annual Water Main Replacement Program $10,639,000 $0K $0K $0K $0K $0K $200K $1,200K $9,239K

Pressure Zone Improvements
PZ1 1077 Zone Improvements $135,000 $135K

Pressure Reducing Station Improvements

PRV1 Ridge Road PRV and Water Main Replacement $130,000 $130K

Facility Improvements

F1 Water Treatment Plant Replacement Membranes $405,000 $135K $135K $135K

F2 Water Treatment Facility Third Skid $966,000 $966K

F3 Water Treatment Facility Expansion $2,500,000 $2,500K

F4 Water Rights Claim Investigation $20,000 $10K $10K

F5 Increase Monitoring of Existing Sources $10,000 $5K $5K

F6 River Diversion Improvements $125,000 $125K

F7 Alternative Water Source Feasibility Study $200,000 $14K $14K $172K

F8 Additional Water Rights and Source of Supply $9,800,000 $9,800K

F9 Well Nos. 1 and 2 Improvements $500,000 $500K

F10 Well No. 5 Abandonment $10,000 $10K

F11 Clear Well No. 3 Construction $235,000 $235K

F12 Clear Well No. 1 and No. 2 Rehabilitation $133,000 $133K

F13 1050 Zone Reservoir $1,339,000 $1,339K

F14 996 Zone Reservoir Roof Repair $65,000 $65K

F15 996 Zone Reservoir Replacement $984,000 $984K

F16 Center Street Booster Pump Station Improvements $354,000 $354K

F17 Hilltop Booster Pump Station Improvements $572,000 $572K

F18 Telemetry and Supervisory Control Improvements $34,000 $34K
F19 Telemetry and Supervisory Control Expansion $237,000 $237K

Miscellaneous Improvements

M1 Annual PRV Testing and Inspection $40,000 $2K $2K $2K $2K $2K $2K $12K $16K

M2 1050 Zone Reservoir Level Reading Improvement $8,000 $8K

M3 Update the Water Development and Construction Standards $10,000 $10K

M4 Update the Water Sections of the Eatonville Municipal Code $8,000 $1K $4K $4K

M5 Hydraulic Model Calibration $13,000 $13K

M6 Leak Identification at the Water Treatment Plant Site $5,000 $5K

M7 Water Use Efficiency Program and Leak Detection $75,000 $2K $2K $2K $5K $5K $39K $12K $8K

M8 Cross Connection Control Program $20,000 $1K $2K $1K $1K $1K $6K $8K

M9 Watershed Control Program $38,000 $1K $1K $2K $8K $8K $5K $6K $8K

M10 Billing System Modificaitons
1

$0

M11 Comprehensive Water System Plan Addendum $10,000 $10K
M12 Comprehensive Water System Plan Update (Every 6 years) $370,000 $10K $120K $240K

Total Estimated Project Costs of Town Funded Improvements $29,990,000 $258K $151K $49K $168K $343K $260K $14,915K $13,847K

Developer Funded Improvements

DF1 1140 Pressure Zone $1,268,000 Timing of Project Based on Timing of Future Developments

DF2 1060 Pressure Zone $3,640,000 Timing of Project Based on Timing of Future Developments
DF3 Eatonville Highway W 8-inch Water Main $2,255,000 Timing of Project Based on Timing of Future Developments

Total Estimated Project Costs of Developer Funded Improvements $7,163,000
1: Project completed in-house by the Town in 2012.
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Table 9-8
Future Developer Funded Improvement Projects (Beyond 20-year)

Estimated 20-Year Schedule of Improvements
Cost Planned Year of Project and Estimated Cost in 2012 $$

No. Description (2012 $$) 2013 2014 2015 2016 2017 2018 2019-24 2025-32

Future Developer Funded Improvements

FDF1 Ohop Valley North Water Main $2,514,000 Timing of Project Based on Timing of Future Developments

FDF2 Ohop Valley South Water Main $2,531,000 Timing of Project Based on Timing of Future Developments

FDF3 Ohop Valley 996 Zone Connection, 870 Zone PRV and 745 Zone PRV $591,000 Timing of Project Based on Timing of Future Developments

FDF4 Ohop Valley 1050 Zone Connection, 870 Zone PRV and 745 Zone PRV $369,000 Timing of Project Based on Timing of Future Developments

FDF5 Northeast Quarry 12-inch Water Main $825,000 Timing of Project Based on Timing of Future Developments

FDF6 1170 Pressure Zone $3,385,250 Timing of Project Based on Timing of Future Developments

FDF7 North 915 Pressure Zone $939,000 Timing of Project Based on Timing of Future Developments

FDF8 430th Street East Residential Water Main $1,946,000 Timing of Project Based on Timing of Future Developments

FDF9 South 915 Pressure Zone $3,173,000 Timing of Project Based on Timing of Future Developments

FDF10 Southeast Eatonville 12-inch Water Main $561,000 Timing of Project Based on Timing of Future Developments

FDF11 South Eatonville Subarea 12-inch and 8-inch Water Main $1,709,000 Timing of Project Based on Timing of Future Developments

FDF12 880 Pressure Zone 1077 Zone Connection and 880 Zone PRV $251,000 Timing of Project Based on Timing of Future Developments

FDF13 880 Pressure Zone $1,245,000 Timing of Project Based on Timing of Future Developments
FDF14 437th Street East Residential Water Main $1,285,000 Timing of Project Based on Timing of Future Developments

Total Estimated Project Costs of Developer Funded Improvements $21,324,250
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Figure 9-2
Proposed System Hydraulic Profile
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Financial Analysis

INTRODUCTION

The objective of a water system financial plan is to identify the total cost of providing water service,
as well as provide a financial program that allows the water utility to remain financially viable during
execution of its 6-year (2013-2018) and 20-year (2013-2032) Capital Improvement Program (CIP).
This viability analysis considers the historical financial condition of the utility, the sufficiency of
utility revenues to meet current and future financial and policy obligations, and the financial impact
of executing the CIP. Furthermore, the financial plan provides a review of the utility’s current rate
structure with respect to rate adequacy, water conservation, and customer affordability.

PAST FINANCIAL PERFORMANCE

This section includes a historical summary of financial performance as reported by the Town of
Eatonville (Town) on the Fund Resources and Uses Arising From Cash Transactions statement.
The Town operates on a cash basis and does not track accruals, depreciation, assets or liabilities.

The Town’s past financial performance is summarized as follows:

 Revenues from Water Charges have been going up to meet increasing expenses, additional
staffing, and building working capital reserves.

 The Town continues payment on outstanding state loans and an interfund loan from the
sewer utility.

 System Buy-In Fee revenue decreased significantly as growth slowed, with no revenue in
2011 and 2012.

Table 10-1 shows a summary of 2007 through 2011 annual cash performance, with
2012 preliminary, unaudited year-end performance.

10
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Table 10-1
Water Fund Annual Cash Flow Summary

410 Water Fund 2007 2008 2009 2010 2011 2012

Beginning Cash 110,414$ 43,330$ 19,539$ 19,592$ 175,950$ 294,924$

Permit Water - - - 21,572 37,130 200

State Generated Revenues

331 20 70 02 FEMA Reimbursement For Storm - - 4,192 10,974 - 3,989

336 34 10 01 Alternative Water Source Grant - - - - 5,636

337 34 01 00 Ecology Aquafir - - - 42,319 - -

Charges for Services

343 40 00 00 Water Charges 568,356 627,575 736,045 781,773 845,598 871,047

343 40 00 01 System Buy-in Fees 49,380 56,369 7,100 30,150 - -

343 40 00 02 Meter Installation 4,727 4,576 - 300 - -

343 40 10 00 Late Penalties 6,566 2,172 7,588 8,075 11,254 10,371

343 90 10 00 Miscellaneous Revenues 21,872 1,540 622 15 4,394 1,216

Micellaneous Revenues

361 11 04 10 Investment Interest 1,068 1,580 258 62 117 71

362 40 00 02 Rent (Verizon Tower) 7,015 5,831 6,004 5,954 6,077 6,231

369 90 00 00 Construction Fees/Miscellanceous Fees 150 4,583 1,673 286 4,368 22

Non Revenues

381 10 00 00 Interfund Loan Recovery 200,000 - - - - -

382 20 34 01 Water Comp Plan 10,000 - - - - -

Total Revenue 979,548 747,556 783,022 921,072 1,084,888 1,193,706

Water Utilities

534 10 40 00 Water Admin Professional 1,585 - - - - -

534 10 31 00 Water Operating Supplies 38,669 40,862 40,077 49,036 37,189 30,732

534 10 32 00 Water Fuel 5,455 5,614 1,914 2,642 3,070 6,470

534 10 41 00 Water Professional Services 5,408 21,205 9,239 10,166 28,386 12,505

534 10 42 00 Water Communications 5,627 7,083 6,617 7,350 7,892 8,086

534 10 44 00 Water Advertising 45 12 - - - 50

534 10 46 00 Water Insurance 15,500 13,050 15,000 15,000 17,246 25,210

534 10 49 00 Water Dues & Subscriptions 3,421 2,574 3,207 3,128 3,123 1,836

534 80 21 00 Water Uniforms 566 784 330 439 400 363

534 80 34 00 Water Inventory Purchases 21,112 8,344 1,687 1,751 3,785 2,921

534 80 35 00 Water Tools & Minor Equip 2,853 8,586 4,110 1,406 95 -

534 80 47 01 Water Utility Services 25,018 29,275 29,078 35,480 28,269 30,343

534 80 49 01 Water Miscellaneous 370 363 1,127 654 751 1,114

534 80 53 00 Water Utility Taxes 32,310 31,183 30,941 43,702 43,235 69,384

534 80 53 01 Water Excise Tax 67 6,722 2,904 - - -

534 40 43 00 Water Training 2,604 4,613 2,979 5,025 3,000 200

534 80 10 00 Water Operations Salary 63,973 50,356 55,032 71,953 108,856 161,196

534 80 20 00 Water Operations Benefits 23,658 15,366 19,104 25,498 35,730 63,574

534 80 48 00 Water Repairs & Maintenance 24,451 22,228 37,557 16,172 23,664 12,557

581 34 90 00 Interfund Loan From Sewer - 64,139 64,000 64,000 64,000 64,000

Debt Service 311,205 308,767 306,933 284,850 268,465 265,991

Capital Expenditures

594 34 61 00 Main Replacement 187,109 5,303

594 34 61 00 Capital Construction 21,967

594 34 62 00 Aquifer Recharge 1,545 28,831 13,488

594 34 63 00 Water Filtration Plant 105,210

594 34 63 01 Water Comp Plan Update - - - - 3,293 73,437

594 34 63 02 Rainier 3,099

594 34 64 00 Remote Read Meter 10,595 2,694 10,477

Interfund Transfers

597 34 90 00 Admin Fees 60,000 74,750 75,000 85,000 109,516 -

Total Expenditures 936,218$ 728,016$ 763,429$ 752,522$ 789,965 829,968

Fund Ending Balance 43,330$ 19,539$ 19,592$ 168,550$ 294,924$ 363,738$
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FINANCIAL STRUCTURE

This section summarizes the current financial structure of the water utility, which is used as the
baseline for the capital financing strategy and financial forecast developed for this financial plan.

Funds

The Town maintains Water Fund 410 which contains all utility-related cash-flow activity, including
both operating and capital revenues, expenditures and debt payments.

FINANCIAL POLICIES

Minimum Fund Balance

An operating reserve is designed to provide a liquidity cushion to ensure that adequate cash working
capital will be maintained to deal with significant cash balance fluctuations, such as seasonal
fluctuations in billings and receipts, unanticipated cash expenses or lower than expected revenue
collections.

A capital contingency reserve is an amount of cash set aside in case of an emergency should a piece
of equipment or a portion of the utility’s infrastructure fail unexpectedly. Additionally, the reserve
could be used for other unanticipated capital needs, including capital project cost overruns.

In order to ensure sufficient cash management levels in each of the funds, separate minimum
policies for each purpose are used in this analysis. Although the Town maintains a single Water
Fund, the analysis will track capital and operating cash flow and reserve levels separately. The
financial plan incorporates a minimum balance target of 60 days of operations and maintenance
O&M) in the Operating Fund. Based on the $499,291 in operating expenses identified in 2013, the
minimum operating reserve level is $82,075.

A minimum balance equal to 1% of system assets is targeted for the minimum Capital Reserve.
Based on $4.2 million in assets (2011 year-end) and $327,847 of CIP through 2013, the minimum
Capital Reserve is $45,436 in 2013.

System Reinvestment

The purpose of system reinvestment funding is to provide for the replacement of aging system
facilities to ensure sustainability of the system for ongoing operation. Each year, the utility’s assets
lose value, and as they lose value they move toward eventual replacement. This accumulating loss in
value and future liability is typically measured for reporting purposes through an annual depreciation
expense, which is based on the original cost of the asset over its anticipated useful life. While this
expense reflects the consumption of the existing asset and its original investment, the replacement
of that asset will likely cost much more when factoring in inflation and construction conditions.
Therefore, the added annual replacement liability is even greater than the annual depreciation
expense.

One approach aimed at mitigating the accumulating asset replacement liability, as well as current rate
impacts, is to fund an amount from rates equal to annual depreciation expense, net of annual debt
principal repayment. Annual debt principal payments are one source of annual equity contribution to
the system. Using annual depreciation expense as the measure of annual equity loss, and basis for a
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system reinvestment policy, it is appropriate then, to reduce the annual depreciation expense by the
annual equity contribution, as measured by debt principal repayment. The analysis provided herein
incorporates system reinvestment funding using annual depreciation expense net of annual debt
principal repayment.

The Town operates on a cash basis and does not track accruals or asset balances and depreciation.
The Town does maintain limited asset records that allow an estimate of depreciation expense for the
purpose of calculating an appropriate level of annual system reinvestment funding. At current levels,
annual debt principal repayment significantly outweighs the estimated annual depreciation, resulting
in no projected system reinvestment funding. Given the limited asset records, potentially
understating the utility’s estimated depreciation, and the degree to which the Town has relied on
debt to finance the existing system, the Town will evaluate a minimum level of annual rate funded
system reinvestment when completing the next water rate study.

Debt Management

The Town has five outstanding Public Works Trust Fund (PWTF) loans, one Drinking Water
Revolving Fund loan and an interfund loan from the sewer utility. Annual debt repayment makes up
40 percent of the water revenue requirement in 2013.

The Town’s outstanding water utility debt principal - $3.5 million - makes up 82 percent of the
estimated total $4.2 million in water assets. The industry benchmark is to maintain debt at no greater
than 60 percent of equity assets. Current asset records are potentially incomplete and might
therefore overstate the percentage of the existing system that is debt financed.

AVAILABLE FUNDING ASSISTANCE AND FINANCING

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.

Utility Resources

Utility resources appropriate for funding capital needs include accumulated cash above the operating
reserve threshold; rate revenues designated for capital spending purposes; and capital related
revenues, such as System Buy-In Fees (SBFs) and other connection fees.

Connection Charge

A connection charge (referred to as System Buy-In Fee by the Town), as provided for in
RCW 35.92.025, refers to a one-time charge imposed on new customers as a condition of
connecting to the utility system. The purpose of the connection charge is two-fold: 1) to promote
equity between new and existing customers; and 2) to provide a source of revenue to fund capital
projects. Connection charges provide a way for new customers to share in the capital costs incurred
to support their addition to the system. Revenues from connection charges provide a source of cash
flow that is used to support utility capital needs; however, the revenue can only be used to fund
utility capital projects or pay debt service incurred to finance capital projects. In the absence of such
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charges, 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, connection charges
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 charge.

The Town currently imposes a connection charge (SBF) of $65 per lineal foot, not to exceed $5,000
for single family residential new water customers. In order to adopt a structure more consistent with
industry practice and customer equity, the updated charge is based on a fee per equivalent residential
unit (ERU) – as determined by relative meter size.

Based on current system investment, projected infrastructure needs identified in the 20-year CIP,
and system capacity, an updated charge of $7,617 per ERU is calculated for 2013. The rate forecast
assumes the charges would be updated as of January 1, 2014. The updated SBF calculation and
schedule of charges are as follows:

Table 10-2a
System Buy-In Fee Calculation

Table 10-2b
SBF Schedule of Charges

Component Cost Basis Customer Base Charge per Unit

Existing Facilities 3,350,463$ 2,580 $1,299

Future Facilities 16,302,417 2,580 $6,319

Total 19,652,880$ $7,617

Meter Size
Meter Capacity

Ratio

Proposed

SBF

5/8 x 3/4-inch 1.00 $7,617

1-inch 2.50 $19,043

1 1/2-inch 5.00 $38,087

2-inch 8.00 $60,939

3-inch 16.00 $121,878

4-inch 25.00 $190,435

6-inch 50.00 $380,870

8-inch 80.00 $609,392
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Local Facilities Charge

While a connection charge 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 and developers or through an assessment to
properties, but typically not from rates. Although these funding mechanisms do not provide a
capital revenue source toward funding CIP costs, the discussion of these charges is included because
they impact the new system customers.

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 connection charge); b) a developer funds the
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) that collects property assessments from benefited properties.

A Local Facilities Charge (LFC) is a variation of the connection charge authorized by
RCW 35.92.025. It is a Utility-imposed charge to recover the cost related to extending service to
local properties. Often called and applied as a front-footage charge imposed based on the length of
water main footage “fronting” a particular property, it is usually implemented as a reimbursement
mechanism to a utility 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 ten years of interest. LFCs typically apply 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 connection charge
required and must be built to utility standards. Utilities are authorized to enter into developer
extension agreements under RCW 35.91.020. Part of the developer extension agreement between a
utility and developer might include a latecomer agreement, resulting in a latecomer 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 utility based on their share of the
developer’s cost (RCW 35.91.020). The utility passes this payment 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.

A 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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Outside Sources

Government Programs

Grants and low cost loans for Washington State utilities are available from the Departments of
Ecology and the Department of Commerce. Each includes programs for which the Town might be
eligible, but are primarily targeted at sewer programs or low income and/or rural communities.

Washington State Department of Ecology

The Department of Ecology (Ecology) Water Quality Program administers three major funding
programs that provide low interest loans, grants or loans and grant combinations for projects that
protect, preserve and enhance water quality in Washington State. These are primarily for wastewater
projects and are not applicable to the Town’s water CIP. Further detail is available in the Funding
Guidelines found at http://www.ecy.wa.gov/programs/wq/funding/funding.html.

Washington State Department of Commerce

The Department of Commerce has four grant and loan programs that the Town could potentially be
eligible for:

Community Development Block Grants General Purpose Grant;

Community Economic Revitalization Board Grant and Loan Program;

Public Works Trust Fund Loan Program; and

Drinking Water State Revolving Fund Loan Program.

Community Development Block Grants (CDBG) General Purpose Grants

CDBGs 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.

Community Economic Revitalization Board (CERB)

CERB, a division of the Washington State Department of Commerce, 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 for 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 of
$1 million per project. A local match of 25 percent is targeted.

Eligible applicants include cities, towns, port districts, special purpose districts, federally recognized
Indian tribes and municipal corporations.
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The CERB’s policy is that all loans 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 5 years. Interest rates match the most current rate of Washington
State bonds (not to exceed 10 percent). Application deadlines are 45 days prior to a CERB meeting,
which are scheduled 6 times per year. For more information, see
www.commerce.wa.gov/commissions/CommunityEconomicRevitalizationBoard/Pages/CERB-
Traditional-Programs.aspx.

Public Works Trust Fund (PWTF)

Cities, towns, counties and special purpose districts are eligible to receive loans from the Public
Works Board, a division of the Washington State Department of Commerce. Water, sewer, storm,
roads, bridges and solid waste/recycling infrastructure projects are eligible, as well as projects for
some non-traditional systems that were added in the 2012 funding update.

The 2014 funding cycle makes available up to $400 million, with $15 million available per
jurisdiction. The standard loan offer is for 1% interest over 20 years of repayment, though terms can
vary by repayment term and can be reduced to recognize distressed financial status. Among
revisions to the program in 2012 is the elimination of the required local funds match.

For more information, see: http://www.pwb.wa.gov/

Drinking Water State Revolving Loan Program (DWSRL)

The DWSRL is jointly administered by the Public Works Board and the Department of Health.
The program is intended to improve drinking water systems and protect public health for publicly
and privately owned systems.

There is no match required, terms are not to exceed 20 years and project completion time is
36 months after loan execution. The loan limit is $3 million, with a loan fee of 1 percent, and
interest rates range from 0 to 1.5 percent depending upon the number of households at or below the
county’s median income. Applications are accepted annually in May.

For more information, see: http://www.doh.wa.gov/ehp/dw/our_main_pages/dwsrf.htm

Bond Financing

General Obligation Bonds

General obligation (GO) bonds are 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, GO bonds have relatively low interest rates and few financial restrictions. However,
the authority to issue GO bonds is restricted in terms of the amount and use of the funds, as
defined by the Washington State Constitution and statute. Specifically, the amount of debt that can
be issued is linked to assessed valuation.

RCW 39.36.020 states:

(ii) Counties, cities, and towns are limited to an indebtedness amount not exceeding one and
one-half percent of the value of the taxable property in such counties, cities, or towns without the
assent of three-fifths of the voters therein voting at an election held for that purpose.
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(b) In cases requiring such assent counties, cities, towns, and public hospital districts are limited to a
total indebtedness of two and one-half percent of the value of the taxable property therein.

While bonding capacity can limit availability of GO bonds for utility purposes, these can sometimes
play a valuable role in project financing. A rate savings may be realized through two avenues: 1) the
lower interest rate and related bond costs; and 2) 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 a utility’s other revenue
sources. With this limited commitment, revenue bonds typically bear higher interest rates than GO
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 utility agrees to satisfy
these requirements by ordinance as a condition of the bond sale.

Revenue bonds can be issued in Washington State 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.

Funding Options Summary

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 Town pursue these funding avenues but assume bond financing to meet needs above the utility’s
available cash resources. GO bonds may be useful for special circumstances; however, due to the
bonding capacity, limits are most often reserved for other Town (non-utility) purposes. Revenue
bonds are a more reliably available financing mechanism for utility needs. The capital financing
strategy developed to fund the CIP assumes the following funding priority:

 Accumulated capital cash reserves

 Annual revenue collections from SBFs

 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

FUNDING AND FINANCING THE CIP

The forecast of capital project funding is based on the 2013 through 2032 CIP. Costs are stated in
2012 dollars and escalated to the year of planned spending at an annual inflation rate of 3.0 percent,
based on the change in the ENR index for the most recent 12 month period. The CIP identifies a
20-year total of $43.2 million ($37.2 million current dollars) of projects, net of expensed capital
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outlay. The 6-year forecast includes $980,099 ($883,000 current dollars), net of expensed capital
outlay.

Table 10-3
Capital Funding Projection

The 6-year forecast is projected to be 37 percent debt-funded. The 20-year projection shows
86.4 percent of the $43.2 million debt-financed. To move the funding mix toward a target of no
more than 60 percent debt-funding, the Town will be evaluating a minimum system reinvestment
funding policy with the next rate study.

Revenue Requirements Forecast

The revenue requirement analysis forecasts the amount of annual revenue that needs to be generated
by rates. The analysis incorporates operating revenues, O&M expenses, debt service payments, rate
funded capital needs, and any other identified revenues or expenses related to utility operations, and
determines the sufficiency of the current level of rates. Revenue needs are also impacted by debt
covenants (typically applicable to revenue bonds) and specific fiscal policies and financial goals of
the utility.

Typically, two revenue sufficiency criteria are tested to determine the annual revenue need: 1) cash
needs must be met; and 2) debt coverage requirements must be realized. In order to operate
successfully with respect to these goals, both tests of revenue sufficiency must be met.

Cash Test

The cash flow test identifies all known cash requirements for the utility in each year of the 6-year
forecast (2013 through 2018). Typically, these include O&M expenses, debt service payments, rate
funded capital and any additions to specified reserve balances. The total annual cash needs of the
utility are then compared to total operating revenues (under current rates) to forecast annual revenue
surpluses or shortfalls.

Coverage Test

The coverage test is based on a commitment made by the Town when issuing revenue bonds and
some other forms of long-term debt. As a security condition of issuance, the Town is required per
covenant to agree that the revenue bond debt would have a higher priority for payment (a senior

CAPITAL FUNDING 6-Year 20-Year

PLAN 2013 2014 2015 2016 2017 2018 Total Total

CIP Projects 265,740$ 160,196$ 51,905$ 189,085$ 397,051$ 310,454$ 1,374,431$ 43,705,463$

less: Expensed Capital Outlay (11,330) (6,365) (43,163) (48,397) (228,957) (56,120) (394,332) (507,358)

Total Capital Projects 254,410$ 153,831$ 8,742$ 140,689$ 168,095$ 254,333$ 980,099$ 43,198,106$

Sources:
Capital Reserves 254,410$ 65,210$ 8,742$ 123,552$ 140,428$ 24,959$ 617,301$ 5,880,451$

Debt Issuance [1] - 88,621 - 17,137 27,666 229,375 362,798 37,317,655

Total Sources 254,410$ 153,831$ 8,742$ 140,689$ 168,095$ 254,333$ 980,099$ 43,198,106$

[1] Projected borrowing is assumed to be revenue bond issuance.

Six Year Forecast
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lien) compared to most other utility expenditures; the only outlays with a higher lien are O&M
expenses. Debt service coverage is expressed as a multiplier of the annual revenue bond debt service
payment. For example, a 1.0 coverage factor would imply no additional cushion is required. A
1.25 coverage factor means revenues must be sufficient to pay O&M expenses and annual revenue
bond debt service payments, plus an additional 25 percent of annual revenue bond debt service
payments. The excess cash flow derived from the added coverage, if any, can be used for any utility
purpose, including funding capital projects. The forecast includes a 1.25 coverage requirement for
projected revenue bond issuances.

In determining the annual revenue requirement, both the cash and coverage sufficiency tests must
be met. The test with the greatest deficiency drives the level of deficiency in a given year.

Financial Forecast

The financial forecast is developed from the Town’s 2012 projected year-end performance, along
with other key factors and assumptions, to develop a complete portrayal of the water utility’s annual
financial obligations. The following is a list of the key revenue and expense factors and assumptions
used to develop the forecast.

 This financial plan assumes 0.24% percent annual growth to the customer base for the
6-year forecast, based on recent historical experience.

 Water rate revenues are forecasted incorporating annual customer growth and based on
projected year-end 2012 water rate revenue.

 Interest earnings on cash balances are projected at 0.2 percent in 2013 phasing in to
2.0 percent by the end of the 6-year forecast.

 Operating costs are based on projected year-end 2012.

 O&M expenses are escalated at 2.5 percent per year for general cost inflation (based on
2012 CPI change). State taxes are calculated based on prevailing tax rates.

 Existing debt service schedules were provided by the Town and include five PWTF loans, a
Drinking Water Revolving Fund loan and an interfund loan from Sewer.

 System reinvestment funding is based on annual depreciation net of debt principal. Since
debt principal does not exceed estimated depreciation in the study period, no funding from
this source is forecasted.

Although the capital funding plan is completed for the 20-year time horizon, the financial plan
focuses on the 2013-2018 planning period.



C H A P T E R 1 0

J:\Data\EAT\111-070\Plan\EAT 2012 WSP Ch10.docx(2/4/13-12:49) 10-12 TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN

Table 10-4
Revenue Requirement Forecast

Town policy states that rates are to be adjusted annually at a minimum level tied to inflation. The
Town has adopted a one-time rate decrease of 12 percent in 2013 in order to off-set an adjustment
to the utility tax. In 2014, it is projected that rates will return to the pre-2013 level, along with an
inflationary 2.5 percent rate increase. The 16.48 percent rate increase is greater than the sum of a
12 percent and 2.5 percent combination due to a new lower rate revenue base in 2013 to which the
rate increase would apply.

Beginning in 2015, three years of 6 percent rate increases are projected to fund new debt service, as
well as the cost of expensed capital outlay identified in the CIP (funded directly from annual rate
revenue as with other expenses of the utility).

Existing Rate Structure

The existing water rate structure consists of a base bi-monthly fee varying by size of meter, plus a
two rate-block charge per 100 cubic feet (cf) for residential customers, and a single rate for all other
customers. The current rate structure effectively promotes conservation.

The following table shows the existing Town water rate schedule, as well as the rate with the
projected rate increases applied across-the-board to the existing rate structure components.

REVENUE REQUIREMENTS SUMMARY 2013 2014 2015 2016 2017 2018

Revenues

Rate Revenue (with existing rates) 873,122$ 875,198$ 877,273$ 879,349$ 881,424$ 883,500$

Other Revenue 200 201 201 202 202 203

Interest Earnings 223 252 648 1,412 2,191 2,723

Total Revenues $ 873,546 $ 875,650 $ 878,123 $ 880,962 $ 883,818 $ 886,426

Expenses

Cash Operating Expenses 499,291$ 498,095$ 544,855$ 559,406$ 748,848$ 585,217$

Existing Debt Service 327,460 325,026 322,592 312,169 309,895 307,621

New Debt Service - 6,817 6,817 8,136 10,264 27,283

Rate funded System Reinvestment - - - - - -

Total Expenses $ 826,751 $ 829,938 $ 874,265 $ 879,711 $ 1,069,006 $ 920,121

Annual Net Cash Flow at Current Rate Levels $ 46,794 $ 45,713 $ 3,858 $ 1,252 $ (185,188) $ (33,695)

Annual Rate Adjustment -12.00% 16.48% 6.00% 6.00% 6.00% 2.50%

Effective Annual Rate Increase 0.00% 2.50% 6.00% 6.00% 6.00% 2.50%

Cumulative Rate Adjustment -12.00% 2.50% 8.65% 15.17% 22.08% 25.13%

Annual Net Cash Flow After Rate Adjustments $ (27,565) $ 65,179 $ 71,373 $ 119,929 $ (12,041) $ 163,851

Use of Excess Reserves (Contribution to) 27,565 (65,179) (71,373) (119,929) 12,041 (163,851)

Net Resources to Requirements $ - $ - $ - $ - $ - $ -

Days of O&M [target between 60 and 90] 61 90 90 90 61 90

Six Year Forecast
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Table 10-5
Existing and Projected Water Rates

Affordability

A common affordability benchmark for utility rates is to test the monthly median income equivalent
against the existing and projected monthly utility rates. If monthly bills are less than 2.0 percent of
the median household income for the demographic area, they are generally considered affordable
(per PWTF and DWRF loan subsidy guidelines).

Table 10-6
Affordability Benchmark

2013 Rates 2014 Rates 2015 Rates 2016 Rates 2017 Rates 2018 Rates

Meter Size -12.00% 16.48% 6.00% 6.00% 6.00% 2.50%

5/8" or 3/4"
$33.10 $29.13 $33.93 $35.96 $38.12 $40.41 $41.42

1"
$52.49 $46.19 $53.80 $57.03 $60.45 $64.08 $65.68

1 1/2"
$82.94 $72.99 $85.01 $90.11 $95.52 $101.25 $103.78

2"
$118.66 $104.42 $121.63 $128.93 $136.66 $144.86 $148.48

3"
$215.48 $189.62 $220.87 $234.12 $248.17 $263.06 $269.63

4"
$320.24 $281.81 $328.25 $347.94 $368.82 $390.95 $400.72

6"
$600.56 $528.50 $615.58 $652.51 $691.66 $733.16 $751.49

Single Family

0-15,000 gallons $0.30 $0.26 $0.31 $0.33 $0.35 $0.37 $0.38

> 15,000 gallons $0.40 $0.35 $0.41 $0.43 $0.46 $0.49 $0.50

All Other Classes

All Use $0.30 $0.26 $0.31 $0.33 $0.35 $0.37 $0.38

Existing

2012

Bi-Monthly

Rates

Across-the-Board Rate Adjustment

Volume Charges per 100 gallons

Current

2012 2013 2014 2015 2016 2017 2018

Annual Median Income [1] $61,661 $62,895 $64,153 $65,436 $66,744 $68,079 $69,441

2.00% Monthly $102.77 $104.82 $106.92 $109.06 $111.24 $113.47 $115.73

Current and Projected bi-monthly bill [2] $69.10 $60.81 $70.83 $75.08 $79.58 $84.36 $86.47

[1] Per ACS Survey 2010 Eatonville $59,267, inflated at 2.0 percent annually per Town labor inflation rate.

[2] Assumes 12,000 gallons bi-monthly, does not include utility tax.
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The forecast shows that the Town remains within the benchmark of affordability throughout the
6-year forecast period.

Conclusion

Based on the source data and assumptions used, the financial analysis indicates that the rate
adjustment strategy provided herein would be sufficient to fund utility operations and the funding
and financing of the CIP. This evaluation also finds that the water rates with projected rate increases
would remain within the defined threshold of affordability.
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Water System Facilities Data



Town of Eatonville

Comprehensive Water System Plan

Well Facilities Data

Well Data

Current Max. Max Inst Well Pump Static Pumping

Pumping Well Water Casing Well Screen Intake Water Water Casing

Well Pressure Year Rate Capacity Right Size Depth Depth Depth Depth Depth Elv

Name Zone Const. (gpm) (gpm) (gpm) (inches) (feet) (feet) (feet) (feet) (feet) (feet)

Well No. 1 996 1966 210 210 360 12 43 38 25 37 805.28

Well No. 2 996 1969 220 220 250 10 44 38 43 25 805.73

Well No. 5 (emergency) 996 1976 0 40 250 8 70 60 60 816.72

Well No. 6 996 2004 200 250 250 12 73.5 59.5 58 20 43 804.04

Well No. 7 996 2004 325 360 360 12 99 73.5 72 20 41 804

955 610

All wells pump to the clear well and water from the clear well is pumped to the 996 Zone.

Well Pump Data

Design Design Motor Control Have Have

Pump Pump Pump Pump Capacity Head Motor Size Valve Size Standby E.G. Set

Name Manufacturer Model Type (gpm) (feet) Mfgr (HP) & Model Power Receptacle

Well No. 1 Submersible 5 No

Well No. 2 Goulds 225H05 2 Submersible 220 105 5 No

Well No. 5 (emergency) Submersible 5 3" No

Well No. 6 7WALC007 Submersible 7.5 No

Well No. 7 7CHC015 Submersible 15 No

Well Pump Curve Data

Well Flow Head Flow Head Flow Head Pump Pump Impeller

Name (gpm) (feet) (gpm) (feet) (gpm) (feet) Serial Number Diameter

Well No. 1

Well No. 2

Well No. 5 (emergency)

Well No. 6

Well No. 7

Control Data

Supplied Supply Well

Well Control Pressure To Zone Have

Name Facility Zone Priority Telemetry

Well No. 1 Clear Well WTP Secondary Yes

Well No. 2 Clear Well WTP Primary Yes

Well No. 5 (emergency) Clear Well WTP Emergency No

Well No. 6 Clear Well WTP

Well No. 7 Clear Well WTP Primary Yes

Point 1 Point 2 Point 3

Yes

Yes

YesSecondary

Yes

Yes

N
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Town of Eatonville
Comprehensive Water System Plan

Pump Station Facilities Data

Pump Station Data

Suction Discharge Above or Maximum Meter Have Have Have

Pressure Pressure Year Below Capacity Size & Standby E.G. Set Surge

Name Zone Zone Const. Grade (gpm) Model Power Receptacle Protection

Main Pump Station Sources 996 2006 Above 2250 12" Yes No Yes

Hilltop Pump Station 996 1077 Above 175 Yes No No

Center Street Pump Station 996 1050 Above 250 4" No No No

Pump Data

Current Design Design Motor Control

Pump Pump Pump Pump Pump Rate Capacity Head Motor Size Valve Size

Name Manufacturer Model Type (gpm) (gpm) (feet) Mfgr (HP) & Model

Main Pump Station - 1 Simflo SR10C-5 Vertical Turbine 750 750 220 US Motors 60 8" BPCV

Main Pump Station - 2 Simflo SR10C-5 Vertical Turbine 750 750 220 US Motors 60 8" BPCV

Main Pump Station - 3 Simflo SR10C-5 Vertical Turbine 750 750 220 US Motors 60 8" BPCV

Hilltop Pump Station - 1 Burks 350G6-1-1/2 End Suction Cent. 120 75 120 Marathon 5 1" CV and GV

Hilltop Pump Station - 2 Goulds SSV-4SVBK4 Vertical Multi-Stage 125 100 210 Baldor 7.5 1" CV and GV

Center Street Pump Station - 1 Goulds SSV- 3SVBK5 Vertical Multi-Stage 75 75 160 Baldor 5 1" CV and GV

Center Street Pump Station - 2 Burks 350G6-1-1/2 End Suction Cent. 125 125 115 Magnetek 5 1.5" CV and GV

Center Street Pump Station - 3 Peerless C-610A M - BP End Suction Cent. 50 50 100 Baldor 3 2" CV and GV

Pump Curve Data

Pump

Pump Flow Head Flow Head Flow Head Pump Impeller

Name (gpm) (feet) (gpm) (feet) (gpm) (feet) Serial Number Diameter

Main Pump Station - 1 0 300 500 260 750 220 106370A 7-06 7.75"

Main Pump Station - 2 0 300 500 260 750 220 106370B 7-06 7.75"

Main Pump Station - 3 0 300 500 260 750 220 106370C 7-06 7.75"

Hilltop Pump Station - 1 0 150 100 130 160 80 291634

Hilltop Pump Station - 2 0 300 50 285 100 210 D9914203

Center Street Pump Station - 1 0 320 60 225 75 165 C9913489

Center Street Pump Station - 2 0 150 100 130 160 80 716095

Center Street Pump Station - 3 0 100 80 90 120 65 9359640 4.90"

Pump Control Data

Supplied Supply Pump Station

Pump Control Pressure To Zone Operation Have

Name Facility Zone Priority Priority Telemetry

Main Pump Station - 1 996 Reservoir 996 Lead Yes

Main Pump Station - 2 996 Reservoir 996 1st Lag Yes

Main Pump Station - 3 996 Reservoir 996 2nd Lag Yes

Hilltop Pump Station - 1 1077 Reservoir 1077 Lead Limited

Hilltop Pump Station - 2 1077 Reservoir 1077 Lag Limited

Center Street Pump Station - 2 1050 Reservoir 1050 Lead Limited

Center Street Pump Station - 2 1050 Reservoir 1050 1st Lag Limited

Center Street Pump Station - 3 1050 Reservoir 1050 2nd Lag LimitedLead

Lead

Lead

Lead

Lead

Lead

Point 1 Point 2 Point 3

Lead

Lead
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Town of Eatonville
Comprehensive Water System Plan

Storage Facilities Data

Reservoir Data

Overall Water Overflow Ground Seismic

Reservoir Pressure Year Capacity Height Diameter Base Elv Elv Elv Restraint

Name Zone Const. Material (gallons) (feet) (feet) (feet) (feet) (feet) (Y or N)

996 Reservoir 996 Concrete 282,000 32 40 966.0 996.0 966 N

1050 Reservoir 1050 Steel 223,000 49 30 1007.8 1050.0 1008 Y

Hilltop Reservoir 1077 2004 Steel 500,000 40 48 1040.0 1077.0 1040 Y

Storage Data

Max Water Volume

Reservoir Height Per Foot

Name (feet) (gallons)

996 Reservoir 996.0 9,400

1050 Reservoir 1050.0 5,310

Hilltop Reservoir 1077.0 13,514

Level Control Data

Reservoir

Reservoir Controlled Have

Name Supply Facility Telemetry

996 Reservoir Main BPS Yes

1050 Reservoir Center St BPS Limited

Hilltop Reservoir Hilltop BPS Yes
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Town of Eatonville
Comprehensive Water System Plan
Pressure Reducing Station Data

Station Data

Upper Lower Ground Normal Pressure Station

PRV Pressure Pressure Year Elv Inlet Outlet Operation

Name Zone Zone Const. (feet) (psi) (psi) Status

Center Street 1050 996 822 98 45 Active

Hilligoss Lane 1050 996 Active

Ridge Road 1050 996 824 101 45 Active

Emerald Drive 1050 996 2004 Active

Lower Hamner Springs 1077 996 2004 Active

Orchard Avenue 1077 996 2007 Active

PRV Set Point Data

Valve Valve Valve Valve

PRV Size Valve Valve Elv Set Point Set Point

Name Description (inches) Mfgr Model (feet) (psi) (feet H.E.)

Center Street Above-grade 8 Cla-Val 822 45 926

Hilligoss Lane Below-grade 8 Cla-Val 860 25 918

Ridge Road Below-grade 8 Cla-Val 868 25 926

Emerald Drive Below-grade 10 Cla-Val 849 28 914

Below-grade 10 Cla-Val 844.5 40 937

Below-grade 2 Cla-Val 844.5 60 983

Below-grade 8 Cla-Val 905 25 963

Below-grade 2 Cla-Val 60

Lower Hamner Springs

Orchard Avenue
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APPENDIX C
Water Facilities Inventory (WFI) Form



 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone:         (360) 832-8524 Owner Daytime Phone:            (360) 832-3361

Primary Contact Mobile/Cell Phone:    Owner Mobile/Cell Phone:         

Primary Contact Evening Phone:             Owner Evening Phone:             (xxx) xxx-xxxx

Fax:          | E-mail: XXXXXX Owner Fax Phone:                       | E-mail: XXXXXX

WAC 246-290-420(9) requires that water systems provide 24-hour contact information for emergencies.

6. PRIMARY CONTACT NAME & MAILING ADDRESS 7. OWNER NAME & MAILING ADDRESS 8. Owner Number 001666
MIKE TILLER [MANAGER]     EATONVILLE, TOWN OF TITLE: MANAGER

                ATTN: MIKE TILLER     MIKE TILLER
                PO BOX 309     PO BOX 309
                EATONVILLE, WA 98328     EATONVILLE, WA 98328

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM 
ABOVEATTN         ATTN: MIKE TILLER ATTN          

ADDRESS      201 CENTER STREET WEST ADDRESS  201 W CENTER ST
CITY         EATONVILLE                  STATE WA    ZIP 98328 CITY           EATONVILLE STATE WA    ZIP 98328

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)

Not applicable (Skip to #12)

Owned and Managed SMA NAME:  SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)

Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School
Day Care Licensed Residential Facility Temporary Farm Worker
Food Service/Food Permit Lodging Other (church, fire station, etc.):
1,000 or more person event for 2 or more days per year Recreational / RV Park ________________________________________

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State      1,050,000

1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

22300 K  EATONVILLE WATER DEPT  PIERCE A Comm

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM

Printed: 12/13/2012
Updated: 12/04/2012
Quarter: 1

Submission Reason: No Change
WFI Printed For: On-Demand

RETURN TO:  Northwest Regional Office, 20425 72nd Ave S  STE 310, Kent, WA, 98032

- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES -

Page: 1DOH 331-011 (Rev. 06/03)



WATER FACILITIES INVENTORY (WFI) FORM - Continued

 EATONVILLE WATER DEPT CommA  PIERCE22300 K
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID NO.  2.  SYSTEM NAME

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
ource N

um
ber

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM ID 

NUMBER

W
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W
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 A
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R
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R
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R
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P
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M
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R
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IP

R
A

N
G

E

S01  Well #1 ACV530 X X Y X X 38 175 NE NE 23 16N 04E
S02  Well #2 X X Y X X 40 200 NE NE 23 16N 04E
S03  InAct 05/07/1991 Well #3 - 

Abandoned
X X  X 66 50 NE NE 23 16N 04E

S04  InAct 10/07/2002 Well #4 Abandoned X X  X 46 50 NE NE 23 16N 04E
S05  Mashell River X X Y X X 450 NE NE 23 16N 04E
S06  GWI Wells 1,2,6,7 X X Y X X 38 375 NE NE 23 16N 04E
S07  InAct 04/03/2006 Well #5 X X N X 60 30 NE NE 30 16N 04E
S08  Well #6 AHG991 X X Y X X 60 200 NE NE 23 16N 04E
S09  Well #7 AKT667 X X Y X X 74 360 NE NE 23 16N 04E
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WATER FACILITIES INVENTORY (WFI) FORM - Continued

 EATONVILLE WATER DEPT CommA  PIERCE22300 K
5.  TYPE4.  GROUP 3.  COUNTY1.  SYSTEM ID 

NO.
 2.  SYSTEM NAME

3

33.  ROUTINE COLIFORM SCHEDULE                    
  
                                                                                      
 

3

A.  How many residents are served by this system 180 or more days per 
year?

29.  FULL-TIME RESIDENTIAL POPULATION

2012

DOH USE ONLY!
CALCULATED

ACTIVE  
CONNECTIONS

DATE:SIGNATURE
:

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

36. I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE: _________________________________________________________  
DATE:_________________________________________

PRINT NAME: _________________________________________________________ 
TITLE:_________________________________________

 35.  Reason for Submitting WFI:

3333333333

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

242424242424242424242424

800800800800500500800800800800800800

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

B.  How many days per month are they present?

A.  If you have schools, daycares, or businesses connected to 
your water system, how many students daycare children and/or 
employees are present each month?

B.  How many days per month is water accessible to the public?

A.  How many total visitors, attendees, travelers, campers, 
patients or customers have access to the water system each 
month?

31.  TEMPORARY & TRANSIENT USERS

B.  How many days per month are they present?

A.  How many part-time residents are present each month?

32.  REGULAR NON-RESIDENTIAL USERS

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN30.  PART-TIME RESIDENTIAL POPULATION

28.  TOTAL SERVICE CONNECTIONS

0
130B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc.

0A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units)

26
114

C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year

B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year
16A.  Apartment Buildings, condos, duplexes, barracks, dorms

0
735

B.  Part Time Single Family Residences (Occupied less than 180 days per year)

A.  Full Time Single Family Residences (Occupied 180 days or more per year)
025.  SINGLE FAMILY RESIDENCES (How many of the following do you have?)

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

875

130
1005

0
0

1486

DOH USE ONLY!
APPROVED 

CONNECTIONS

1486

ACTIVE SERVICE 
CONNECTIONS

OtherNew System  Name Change 
       

Inactivate   Update - No Change  
  

Update - Change   Re-Activate  

Page: 2DOH 331-011 (Rev. 06/03)



WS ID WS Name
EATONVILLE WATER DEPT22300

Total WFI Printed: 1
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APPENDIX D
Consistency Statement Checklist



September 2009 
Page 1 of 2 

Local Government Consistency Review Checklist  

 

Water System Name: ______________________________________ PWS ID: ______________ 

 

Planning/Engineering Document Title:  ________________________ Plan Date: ____________ 

 

Local Government with Jurisdiction: ________________________________________________ 

 
WAC 246-290-108 Consistency with local plans and regulations:  
Consistency with local plans and regulations applies to planning and engineering documents 
under WAC 246-290-106, 246-290-107, and 246-290-110(4)(b (ii). 
 
1) Municipal water suppliers must include a consistency review and supporting documentation in 
its planning or engineering document describing how it has addressed consistency with local 
plans and regulations.  This review must include specific elements of local plans and 
regulations, as they reasonably relate to water service as determined by Department of Health 
(DOH).  Complete the table below and see instructions on back. 
 

Local Government Consistency Statement 
Page(s) in 
Planning 

Document  
Yes – No –  

Not Applicable 

a) The water system service area is consistent with the adopted land use 
and zoning within the applicable service area. 

  

b) The six-year growth projection used to forecast water demand is 
consistent with the adopted city/county’s population growth projections.  If 
a different growth projection is used, provide an explanation of the 
alternative growth projection and methodology. 

  

c) Applies to cities and towns that provide water service:   All water 
service area policies of the city or town are consistent with the utility 
service extension ordinances of the city or town.   

  

d) Service area policies for new service connections are consistent with 
the adopted local plans and adopted development regulations of all 
jurisdictions with authority over the service area [City(ies), County(ies)]. 

  

e) Other relevant elements related to water supply are addressed in the 
water system plan, if applicable; Coordinated Water System plans, Regional 
Wastewater plans, Reclaimed Water plans, Groundwater Area 
Management plans, and Capital Facilities Element of Comprehensive 
plans. 

  

I certify that the above statements are true to the best of my knowledge and that these specific elements 
are consistent with adopted local plans and development regulations. 

 ___________________________________________________ ______________ 
Signature Date 
_______________________________________________________________________ 
Printed Name, Title, & Jurisdiction 
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September 2009 
Page 2 of 2 

Consistency Review Guidance  
For Use by Local Governments and Municipal Water Suppliers 

This checklist may be used to meet the requirements of WAC 246-290-108.  When using an 
alternative format, it must describe all of the elements; 1a), b), c), d), and e), when they apply. 

For water system plans (WSP), a consistency review is required for the retail service area and any 
additional areas where a municipal water supplier wants to expand its water right’s place of use. 

For small water system management programs, a consistency review is only required for areas 
where a municipal water supplier wants to expand its water right’s place of use.  If no water right place 
of use expansion is requested, a consistency review is not required.    
 
For engineering documents, a consistency review is required for areas where a municipal water 
supplier wants to expand its water right’s place of use (water system plan amendment is required).  
For non-community water systems, a consistency review is required when requesting a place of use 
expansion.  All engineering documents must be submitted with a service area map per WAC 246-290-
110(4)(b)(ii).  

A) Documenting Consistency:  Municipal water suppliers must document all of the elements in a 
consistency review per WAC 246-290-108.  

1 a) Provide a copy of the adopted land use/zoning map corresponding to the service area.  The 
uses provided in the WSP should be consistent with the adopted land use/zoning map.  
Include any other portions of comprehensive plans or development regulations that are 
related to water supply planning.  

 
1 b)   Include a copy of the six-year growth projections that corresponds to the service area.  If 

the local population growth rate projections are not used, provide a detailed explanation on 
why the chosen projections more accurately describe the expected growth rate.  Explain how 
it is consistent with the adopted land use. 

 
1c)    Include water service area policies and show that they are consistent with the utility service 

extension ordinances within the city or town boundaries.  This applies to cities and towns 
only. 

 
1 d)   Include all service area policies for how new water service will be provided to new 

customers. 
 
1 e)   Other relevant elements related to water supply planning as determined by the department 

(DOH).  See Local Government Consistency – Other Relevant Elements, Policy B.07, 
September 2009.   

B) Documenting an Inconsistency:  Please document the inconsistency, include the citation from the 
comprehensive plan or development regulation, and provide direction on how this inconsistency can be 
resolved.  

C) Documenting Lack of Consistency Review by Local Government:  Where the local government 
with jurisdiction did not provide a consistency review, document efforts made and the amount of time 
provided to the local government for their review.  Please include: name of contact, date, and efforts 
made (letters, phone calls, and e-mails).  In order to self-certify, please contact the DOH Planner. 
 
The Department of Health is an equal opportunity agency.  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). 



September 2009 
Page 1 of 2 

Local Government Consistency Review Checklist  

 

Water System Name: ______________________________________ PWS ID: ______________ 

 

Planning/Engineering Document Title:  ________________________ Plan Date: ____________ 

 

Local Government with Jurisdiction: ________________________________________________ 

 
WAC 246-290-108 Consistency with local plans and regulations:  
Consistency with local plans and regulations applies to planning and engineering documents 
under WAC 246-290-106, 246-290-107, and 246-290-110(4)(b (ii). 
 
1) Municipal water suppliers must include a consistency review and supporting documentation in 
its planning or engineering document describing how it has addressed consistency with local 
plans and regulations.  This review must include specific elements of local plans and 
regulations, as they reasonably relate to water service as determined by Department of Health 
(DOH).  Complete the table below and see instructions on back. 
 

Local Government Consistency Statement 
Page(s) in 
Planning 

Document  
Yes – No –  

Not Applicable 

a) The water system service area is consistent with the adopted land use 
and zoning within the applicable service area. 

  

b) The six-year growth projection used to forecast water demand is 
consistent with the adopted city/county’s population growth projections.  If 
a different growth projection is used, provide an explanation of the 
alternative growth projection and methodology. 

  

c) Applies to cities and towns that provide water service:   All water 
service area policies of the city or town are consistent with the utility 
service extension ordinances of the city or town.   

  

d) Service area policies for new service connections are consistent with 
the adopted local plans and adopted development regulations of all 
jurisdictions with authority over the service area [City(ies), County(ies)]. 

  

e) Other relevant elements related to water supply are addressed in the 
water system plan, if applicable; Coordinated Water System plans, Regional 
Wastewater plans, Reclaimed Water plans, Groundwater Area 
Management plans, and Capital Facilities Element of Comprehensive 
plans. 

  

I certify that the above statements are true to the best of my knowledge and that these specific elements 
are consistent with adopted local plans and development regulations. 

 ___________________________________________________ ______________ 
Signature Date 
_______________________________________________________________________ 
Printed Name, Title, & Jurisdiction 
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September 2009 
Page 2 of 2 

Consistency Review Guidance  
For Use by Local Governments and Municipal Water Suppliers 

This checklist may be used to meet the requirements of WAC 246-290-108.  When using an 
alternative format, it must describe all of the elements; 1a), b), c), d), and e), when they apply. 

For water system plans (WSP), a consistency review is required for the retail service area and any 
additional areas where a municipal water supplier wants to expand its water right’s place of use. 

For small water system management programs, a consistency review is only required for areas 
where a municipal water supplier wants to expand its water right’s place of use.  If no water right place 
of use expansion is requested, a consistency review is not required.    
 
For engineering documents, a consistency review is required for areas where a municipal water 
supplier wants to expand its water right’s place of use (water system plan amendment is required).  
For non-community water systems, a consistency review is required when requesting a place of use 
expansion.  All engineering documents must be submitted with a service area map per WAC 246-290-
110(4)(b)(ii).  

A) Documenting Consistency:  Municipal water suppliers must document all of the elements in a 
consistency review per WAC 246-290-108.  

1 a) Provide a copy of the adopted land use/zoning map corresponding to the service area.  The 
uses provided in the WSP should be consistent with the adopted land use/zoning map.  
Include any other portions of comprehensive plans or development regulations that are 
related to water supply planning.  

 
1 b)   Include a copy of the six-year growth projections that corresponds to the service area.  If 

the local population growth rate projections are not used, provide a detailed explanation on 
why the chosen projections more accurately describe the expected growth rate.  Explain how 
it is consistent with the adopted land use. 

 
1c)    Include water service area policies and show that they are consistent with the utility service 

extension ordinances within the city or town boundaries.  This applies to cities and towns 
only. 

 
1 d)   Include all service area policies for how new water service will be provided to new 

customers. 
 
1 e)   Other relevant elements related to water supply planning as determined by the department 

(DOH).  See Local Government Consistency – Other Relevant Elements, Policy B.07, 
September 2009.   

B) Documenting an Inconsistency:  Please document the inconsistency, include the citation from the 
comprehensive plan or development regulation, and provide direction on how this inconsistency can be 
resolved.  

C) Documenting Lack of Consistency Review by Local Government:  Where the local government 
with jurisdiction did not provide a consistency review, document efforts made and the amount of time 
provided to the local government for their review.  Please include: name of contact, date, and efforts 
made (letters, phone calls, and e-mails).  In order to self-certify, please contact the DOH Planner. 
 
The Department of Health is an equal opportunity agency.  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). 
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APPENDIX F
Water Use Efficiency Program



TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 1 EAT\111-070\PLAN\EAT Water Use Efficiency Program(2/7/13-8:38)

CITY OF POULSBO

INTRODUCTION

The Town of Eatonville (Town) recognizes that water is a valuable and essential natural resource
that needs to be used wisely. This Water Use Efficiency (WUE) program provides an approach to
increase water use efficiency within the Town’s water service area.

BACKGROUND

The Water Use Efficiency Rule

In September 2003, the Washington State Legislature passed the Municipal Water Supply – Efficiency
Requirements Act, also known as the Municipal Water Law. The Municipal Water Law requires the
state to implement the Water Use Efficiency Rule. The intent of this rule is to help reduce the demand
that growing communities, agriculture, and industry have placed on the state’s water resources, and to
better manage these resources for fish and other wildlife. Municipal water suppliers are obligated under
the WUE Rule to enhance the efficient use of water by the system and/or its consumers. The
requirements of the WUE Rule are set forth in Chapter 246-290 of the Washington Administrative
Code (WAC), Part 8.

The WUE Rule applies to all municipal water suppliers and requires suppliers to:

 Develop WUE goals through a public process and report annually on their performance;

 Meet distribution system leakage standards based on a 3-year rolling average at or below
10 percent of production;

 Meter all existing and new service connections;

 Collect production and consumption data, calculate distribution system leakage, and forecast
demands;

 Evaluate WUE measures; and

 Implement a WUE program.

Water Use Efficiency Program Requirements

The Water Use Efficiency Guidebook, originally published by the Washington State Department of
Health (DOH) in July 2007 and revised in January 2011, identifies the water use reporting,
forecasting and efficiency program requirements for public water systems. A WUE program meeting
these requirements is a necessary element of a water system plan as required by the DOH and is
necessary to obtain water right permits from the Washington State Department of Ecology

Water Use Efficiency Program
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(Ecology). The Water Use Efficiency Guidebook defines the necessary components of a WUE program
as the following three fundamental elements.

1. Planning requirements that include collecting data, forecasting demand, evaluating WUE
measures, calculating distribution system leakage, and implementing a WUE program to
meet goals.

2. A distribution system leakage (DSL) standard of 10 percent or less based on a 3-year rolling
average.

3. Goal setting to provide a benchmark for achievement and to help define the success of the
WUE program, as well as annual performance reporting on progress towards meeting WUE
goals.

WATER SUPPLY CHARACTERISTICS

Water supply to the Town’s water system is provided by the Mashel River and four wells adjacent to
the river. The wells draw from an unconfined aquifer and are considered a well field under the direct
influence of surface water. A summary of the sources is shown in Table 1, and a more detailed
description of each source of supply is provided in Chapter 2 of the Town’s 2012 Comprehensive
Water System Plan (WSP).

Table 1
Supply Facilities Summary

Pressure Year

Existing

Capacity

Well

Depth

Well

Diameter Pump

Pump

Motor

Size Control
Source Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Mashel River 996 Zone n/a 400 n/a n/a n/a n/a MF/Cl2/NaOH Clear Wells

Well No. 1 996 Zone 1966 210 43 12 Submersible 5 MF/Cl2/NaOH Clear Wells

Well No. 2 996 Zone 1969 220 44 10 Submersible 5 MF/Cl2/NaOH Clear Wells

Well No. 6 996 Zone 2004 200 73.5 12 Submersible 7.5 MF/Cl2/NaOH Clear Wells

Well No. 7 996 Zone 2004 325 99 12 Submersible 15 MF/Cl2/NaOH Clear Wells

1 = MF: membrane filtration; Cl2: chlorination; NaOH: caustic soda for pH

Water

Treatment
1

The Town currently holds several water right permits and certificates for the supply facilities shown
in Table 1. A summary of these water rights is presented in Table 2. The Town has acquired water
right certificates for all of the sources shown in Table 1. Additional water rights information for
each source may be found in Chapter 6 of the WSP, as well as on the certificates, permits, and
water rights self assessment, which are included in Appendix J and Appendix P of the WSP.
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Table 2
Existing Water Rights

Permit or Primary or Existing Water Rights

DOH Certificate Priority Supplemental Instantaneous Annual

No. Source Name Number Date Right (gpm) (cfs) (acre-ft) (gpm)

S05 Mashel River
10307 and

S2-004455CL

8/18/1967

6/1908

Both

No
1,032 2.3 525 325

S06 Well Nos. 1, 2, 6 & 7 5676-A 11/29/1966 Both 360 0.8 394 244

S06 Well Nos. 1, 2, 6 & 7 G2-01087C 8/18/1967 Supplemental 250 0.6 400 247

Totals 1,642 3.7 525 325

The Mashel River is within the Nisqually River Basin, which is Water Resources Inventory Area
(WRIA) 11. Water use within this basin is regulated by Ecology. In 1981, Ecology adopted an
administrative rule titled, “Instream Resources Protection Program – Nisqually River Basin, Water
Resource Inventory Area 11,” which is Chapter 173-511 WAC. This rule established minimum
instream flows at specific control stations on the larger rivers in the basin. The minimum instream
flows are in effect a non-consumptive water right held by the state, on behalf of the public, for
maintaining water in a river for in-stream uses of water. The priority date of these minimum
instream flow rights is the date the rule specifying them was adopted (February 2, 1981, for Chapter
173-511 WAC). Since the Town’s existing water rights were issued prior to the adoption of the
instream flow rule, which means the Town’s rights are senior, they are not subject to these minimum
instream flows. However, if the Town decides to apply for a new water right for additional water
supply, that water right would be younger (junior) than the minimum instream flow rule and would
therefore be subject to the rule. Being subject to a minimum instream flow means that a water right
holder cannot reduce the flow of the river when the minimum instream flows are not being met. For
a surface water diversion or groundwater in direct hydraulic continuity with the river, water could
only be captured when the actual flow in the river exceeds the minimum instream flows set in the
rule for that particular day.

The sources of supply are not located in any of the 16 fish-critical basins established by Ecology. The
Nisqually Chinook Recovery Plan has identified restoration and protection projects for the Mashel
River to improve habitat conditions for Chinook salmon, a species designated under the Endangered
Species Act as Threatened in the Nisqually basin. The Phase IV Nisqually Implementation Plan for
Watershed Management in WRIA 11 recommends surface water augmentation to increase instream
flows in the Mashel River for fish habitat. The Town is currently preparing an Alternative Water
Source Investigation that includes analyses regarding altering the use of current supply sources and/or
pursuing new supply sources to increase instream flow in accordance with the watershed management
goals.

Environmental factors such as drought or climate change are likely to affect recharge to the sources
since flow in the Mashel River is predominately rainfall dependent. Levels in the Mashel River are
highest in the winter months and lowest in the summer months. The Town must rely on both the wells
and river source in the summer months to meet peak demands. The river source is rarely used at other
times of the year due to high turbidity and the increased levels of treatment required.
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WATER USE EFFICIENCY PROGRAM

As previously described, the fundamental elements of a WUE program include planning requirements
and DSL standards, as well as goal setting and performance reporting. The Town’s water use data,
demand forecasts, and other planning requirements are contained in Chapter 4 of the WSP. The
Town is committed to continue collecting water use data beyond that presented in Chapter 4 for
evaluation of its WUE program and water use patterns, and for forecasting demands for future
facilities. The Town’s WUE program that follows includes a statement of its goals and objectives, the
evaluation and selection of alternative efficiency measures, the schedule and budget, and the method of
program monitoring.

Water Use Efficiency Goals and the Public Process

Per WAC 246-290-830, WUE goals must be set through a public process and must be evaluated and
reestablished a minimum of every 6 years. In compliance with the WUE Rule, a public hearing was
held during the summer of 2009 to present and discuss the Town’s initial goals. The initial WUE
goals included reducing overall water demand and reducing the distribution system leakage to
10 percent or less. As is evident in Chapter 4 of the WSP, the Town successfully reduced the overall
water system demand from 132 gallons per capita per day in 2009 to 120 gallons per capita per day
in 2011. The Town achieved an overall water savings of approximately 8.8 million gallons of water
over the previous 2 years when most of the water savings for the 6-year planning period was
realized. The goal of reducing the distributions system leakage to 10 percent or less has not been
achieved since the goal was established.

New goals have been proposed based on the demand analysis and projections presented in the
Town’s WSP. The proposed goals and objectives of the Town’s WUE program consist of:

 Reducing the four-year rolling average per capita demands by 6 percent by 2018, and by
8 percent by 2032; and

 Reducing DSL to 10 percent or less by 2015.

As a part of the water system planning process, a public hearing was held on December 10, 2012, to
present and discuss the newly established proposed goals. Background information on the Town’s
proposed WUE program, water supply characteristics, water demand forecasts, and other elements
were made available 2 weeks prior to the public forum date. All comments received at the forum
were reviewed and considered by the Town. The proposed goals were adopted on December 17,
2012 at a regularly scheduled Town Council meeting. In the future, WUE goals will be evaluated and
reestablished during the water system planning process, or at minimum of every 6 years.
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The Town will achieve these goals and objectives through the implementation of the WUE program
that follows. Reducing DSL is a supply side goal that can be achieved through measures that will
mainly be carried out by the Town’s Water Department, or in coordination with other Town
departments. Reducing the demand per capita is a demand side goal that can be achieved through
carrying out measures that affect customers’ water use.

Evaluation and Selection of Water Use Efficiency Measures

The Town's evaluation of WUE measures and selected levels of implementation are presented
within this section. The measures fall within three categories of implementation: 1) mandatory
measures that must be implemented; 2) measures that must be evaluated; and 3) additional measures
selected by the Town that must be either evaluated or implemented.

The Town served 1,036 water service connections in 2011. Based on the number of connections, at
least five WUE measures must be evaluated or implemented. Measures that are mandatory cannot
be credited towards the system’s WUE measures. Since the Town implements the minimum number
of required measures, a cost-effective evaluation is not required.

Mandatory Measures

Source Meters

The volume of water produced by the system’s sources must be measured using a source meter or
other meter installed upstream of the distribution system. Source meters are currently installed and
operating at each of the Town’s sources. If any new sources are installed in the future, they will be
equipped with a source meter.

Service Meters

All public water systems that supply water for municipal purposes must install individual service
meters for all water users. Service meters are currently installed and operating at all connections
throughout the distribution system. All future connections that are installed or activated will be
equipped with a service meter.

Meter Calibration

The Town must calibrate and maintain meters based on generally accepted industry standards and
manufacturer information. Compliance will be maintained by the Town by performing maintenance
on the source and service meters every 5 to 10 years at a minimum. Meter calibration is performed
on an as-needed basis, typically when meter readings are inconsistent with customer consumption
history.

Water Loss Control Action Plan

To control leakage, systems that do not meet the DSL standard must implement a Water Loss
Control Action Plan (WLCAP). The Town’s rolling 3-year average DSL was 16 percent in 2011;
therefore a WLCAP is required. The Town has set a goal to reach a DSL of 10 percent or less by
2015. The Town has periodically seen DSL at 10 percent or less when active leak detection and
repair is in progress. The Town plans to pursue an aggressive system-wide leak detection and repair
program to meet its goal. Leak detection will be performed by professional contractors and the
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Town’s employees and repair of the leaking water mains will be completed as soon as possible.
Further training of water and fire department employees will also be done to ensure the Town’s
personnel are properly trained regarding complete closure of older fire hydrants. The Town will
continue to look for unauthorized water users and to ensure that water sales are recorded in the
proper units. The Town takes the DSL issue very seriously and plans to utilize available resources to
reduce the DSL percentage.

Customer Education

Annual customer education regarding the importance of using water efficiently is a required element
of all WUE programs. Customer education is provided in the Town’s annual Consumer Confidence
Report (CCR) to customers and includes information on the system’s DSL and progress towards
meeting WUE goals. A copy of the Town’s 2011 CCR is located in Appendix M of the WSP.

Measures That Must Be Evaluated

Rate Structure

A rate structure that encourages WUE and provides economic incentives to conserve water must be
evaluated, but is not required to be implemented. The Town’s current utility rates are designed to
discourage excessive water use. New water rates were evaluated in the Town’s 2005 Rate Study. The
Town implemented a two-tiered inclining block rate structure to encourage WUE. For ¾-inch
meters serving single-family residences, the inclining block rate structure imposes a charge of
$0.34 for every hundred gallons over 15,000 gallons. This is an increase from the base amount of
$0.24 charged per hundred gallons for 0 to 15,000 gallons. The usage rates are in addition to the
single-family base rate of $28.00. Future rate studies will consider a more aggressive inclined block
rate structure and an evaluation of seasonal rates to reduce peak summer water use.

Reclamation Opportunities

The Town has evaluated reclamation opportunities, but has determined that reuse opportunities are
currently not feasible. The Town has installed purple pipe, which is pipe typically used for reclaimed
water, at various locations throughout the Town, but the network is incomplete. Furthermore, the
existing wastewater treatment plant does not have the ability to treat wastewater to an acceptable
standard for reclaimed purposes. Significant upgrades to the wastewater treatment plant and the
installation of substantial lengths of purple pipe would be necessary to provide reclaimed water to
customers.

If the wastewater treatment facility was upgraded to treat wastewater to an acceptable standard, the
Town would need to obtain a reclaimed water use permit to put reclaimed water to a beneficial use.
One of the most difficult hurdles to obtaining a reclaimed water use permit is the water right
impairment analysis. Under this analysis, the impact of reducing the amount of wastewater discharge
is viewed similarly to a new consumptive water right from the Mashel River and the reclaimed water
permit can only be granted if there is no impairment of any other water right holder, including
minimum instream flows. The potential for not meeting instream flows throughout the year exists
for the Mashel River, and closing the river from June 1 to October 31 would prevent reclaimed
water from being used during this period. Unfortunately, this is the same period when the Town
would logically be looking for reclaimed water supply to offset or cover irrigation demand, which
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accounted for approximately 10 percent of the Town’s billed consumption in 2011. Outside of the
summer months, when the reclaimed water could be stored or utilized, there is likely minimal
demand for a water supply that cannot be put to potable uses.

Due to the difficulty associated with obtaining a reclaimed water use permit for summer water use
and the high cost of upgrading the wastewater treatment plant and purple pipe network, additional
reclamation opportunity investigations will not be completed by the Town at this time.

Selected Measures

The Town has chosen to implement four different WUE measures in addition to those that are
mandatory or required to be evaluated. Each of the chosen measures will be implemented for the
two primary customer classes (i.e., the single-family class and the multi-family/commercial/school
class). The Town’s WUE program, therefore, counts as eight WUE measures, which exceeds the
requirement of five WUE measures based on the number of service connections.

Conservation Rate Structures

Evaluating rate structures to increase water demand efficiency is required per WAC
246-290-100(4)(J)(iv), but actually implementing of a conservation rate structure counts as a WUE
measure per WAC 246-290-810(4)(d). The Town is implementing an inclining block rate structure
for its customers. Since this measure is implemented for all customer classes, it counts as two WUE
measures for the Town’s program.

Notifying Customers about Leaks on Their Property

Notifying customers of unusually high water bills potentially caused by a leak on the customer’s
property counts as a WUE measure per WAC 246-290-810(4)(f). When the Town’s meter reader
notices an unusually high meter reading, the Town contacts the property owner and advises the
customer to search for leaks. Since the Town notifies customers in all customer classes of unusual
high meter readings, it counts as two WUE measures for the Town’s program.

Customer Education

Customer education that is carried out more than once a year counts towards meeting the program
requirements for WUE measures. The Town will provide periodic customer education, in addition
to the annual CCR, by periodically posting water tips on the Town’s Facebook page. Since this
measure is being implemented for all customer classes, it counts as two WUE measures for the
Town’s program.

Water Bill Showing Consumption History

The Town will continue to provide all of their customers with consumption history and will include
conservation messaging on water bills. If implemented, this will count as two additional WUE
measures for the Town’s program.
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Water Use Efficiency Program Schedule and Budget

The WUE measures described in the previous section and selected for implementation by the Town
are summarized in Table 3 with their corresponding schedule and budget. The successful
implementation of this program is expected to achieve a 6 percent per capita water use reduction by
the year 2018 and an 8 percent per capita water use reduction by the year 2032, as shown in Chart 1.

Table 3
WUE Program Schedule and Budget

Water Use Efficiency Measure Schedule Budget

Mandatory Measures

Source Meters Ongoing O&M Funded

Service Meters Ongoing O&M Funded

Meter Calibration Ongoing O&M Funded

Water Loss Control Action Plan/Leak Detection1 Ongoing $1,000/yr

Customer Education - Annual Consumer Confidence Report Ongoing $1,000/yr

Measures That Must be Evaluated

Rate Structure2 2018 $35,000

Selected Measures

Notifying Customers About Leaks on Their Property Ongoing O&M Funded

Customer Education - Facebook Tips Ongoing O&M Funded

Water Bill Showing Consumption History Ongoing O&M Funded

1 = When the Town's budget allows, additional resources will be utilized for leak detection.
2 = Rate structure budget reflects estimated water rate study cost.

Water Use Efficiency Program Evaluation and Reporting

The Town will continue to evaluate overall demand, per capita and per ERU water use, and the
amount of DSL on an annual basis. The Town will evaluate the performance of its WUE program
and implemented measures by analyzing demand data and determining the long-term trend towards
reducing water usage per capita and meeting WUE goals. If the program monitoring shows that
progress towards meeting the WUE goals is not being accomplished, more rigorous program
implementation or additional program items will be considered, along with a cost-effective
evaluation of measures.

The Town will continue to provide annual WUE performance reports to its consumers in the CCR,
and will detail the results of water use monitoring and progress towards achieving the system’s WUE
goals. A copy of the Town’s 2011 CCR is included in Appendix M of the Town’s WSP.
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Chart 1
WUE Program Projected Water Savings
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Cross-Connection Control Program

INTRODUCTION

A Cross-Connection Control (CCC) program is a proactive and ongoing effort of a water purveyor
to protect the health of its customers by preventing contamination and pollution of the municipal
water supply, which is done by preventing backflow of contaminants or pollutants through cross-
connection. A cross-connection is any physical connection, actual or potential, between a water
system and any source of non-potable substances. All public water systems in Washington State
(State) are required to implement a CCC program. All required elements of a local CCC program
must be documented and included in either the Comprehensive Water System Plan (applicable to
the Town of Eatonville), or the Small Water System Management Program document (not
applicable to the Town of Eatonville). Although general CCC rules have been in effect for over 25
years, the State mandate for CCC programs and the required elements of a CCC program are
contained in WAC 246-290-490 Cross-Connection Control, which became effective in April of
1999. The minimum required elements in a CCC program are as follows:

 An adopted local ordinance, resolution, or code that establishes the purveyor’s legal
authority, describes operating policies, and the corrective actions of a CCC program.

 Develop and implement procedures and schedules for evaluating new and existing service
connections to assess hazards.

 Develop and implement procedures and schedules that eliminate or control cross-
connections and ensure approved backflow preventers are properly installed.

 Ensure that personnel, including one certified Cross-Connection Control Specialist (CCS),
are provided to develop and implement the CCC program.

 Develop and implement procedures to ensure approved backflow preventers are properly
inspected and tested.

 Develop and implement a backflow prevention assembly testing quality control assurance
program.

 Develop and implement procedures for backflow incident response.

 Include CCC program information in customer education materials.

 Develop and maintain CCC program records.

 Meet any additional CCC requirements if reclaimed water is distributed or received in the
water service area.

RECENT PROGRAM ACTIVITIES

The Town of Eatonville (Town) has established an active CCC program to help protect water
system customers from cross-connection contamination. In the past 6 years, the program actively
participated in the following CCC activities:

 Developed the Town’s cross-connection hazard evaluation procedures and evaluated the
hazard level of existing connections.
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 Contacted an expanded list of high hazard premises and required backflow assemblies at the
identified sites.

 Required new customers, as necessary, to install backflow assemblies at service connections
for premise isolation.

 Updated the record keeping process with Backflow Management Inc.’s Cross-Track 5
software.

 Monitored 107 backflow assemblies by mailing letters to customers requiring annual testing
of backflow assemblies, and entering the test data into Cross-Track 5.

 Maintained two certified CCS personnel.

PURPOSE AND SCOPE

This document establishes minimum standards for the Town to protect the public water supply
from possible contamination from backflow. This document also describes minimum CCC program
operating policies and provides guidelines for installation, testing, and maintenance of approved
backflow assemblies. In addition, permitting and inspection requirements for existing and new
backflow prevention assemblies are described. This document concludes with recommendations
that the Town is advised to address, in order to comply with the updated CCC program
requirements.

AUTHORITY

The Federal Safe Drinking Water Act of 1974 and the statutes of the State of Washington Title 43
RCW requires purveyors to protect the public water systems from contamination. In addition,
Washington Administrative Code (WAC) 246-290-490 establishes CCC program requirements for
the State. In Washington State, the Department of Health (DOH) is the lead agency for the
development and administration of the State’s CCC program. The Town adopted a formal CCC
plan and ordinance in 1990. This plan is an update of the original plan, and the Town is in the
process of updating the ordinance.

RESPONSIBILITY

The Town is responsible for protecting its public water supply from contamination, due to backflow
of pollutants through water service connections. If the Town determines that a backflow prevention
assembly is necessary at a customer’s premise, the Town will notify the customer to install an
approved backflow assembly on the premise. Installation of said backflow assembly shall be a
condition of continued water service from the Town. Upon installation, the customer shall arrange
for the inspection and testing of said assembly. The customer will be responsible for all applicable
testing and inspection fees.

FAILURE TO COMPLY

Any person, firm, or corporation who violates any of the provisions of this document or future CCC
ordinances, may be punished in accordance with the Eatonville Municipal Code. Any person, firm,
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or corporation who violates any provisions and requirements of this document shall be subject to
discontinuance of supply of Town water to the premise. Discontinuance of the Town’s potable
supply to the premise shall remain in effect until corrective action, as required by the Town, is
completed, tested, and approved.

CROSS-CONNECTION CONTROL PROGRAM

The Town has implemented all of the required elements of the CCC program as listed above. This
document will describe the Town’s current CCC program, and will also discuss any areas that the
Town needs to address in order to comply with the CCC program requirements. The Town is
committed to protecting the public water supply from contamination by eliminating potential cross-
connections. The Town’s CCC program that follows includes a statement of its goals and objectives,
the evaluation of CCC elements, the program implementation schedule, and recommendations.

CCC Program Goals and Objectives

The goals and objectives of the Town’s CCC program consists of:

 Prevent contamination or pollution of the public water supply by eliminating or properly
protecting actual or potential cross-connections.

 Inventory all potential cross-connections.

 Establish an inspection and testing program for all backflow prevention assemblies. The
inspection shall include an inspection of backflow prevention assembly installations, an
annual inspection of air gaps, and an annual survey of high-hazard facilities. The Town will
notify customers when testing is due.

The Town will achieve these goals and objectives through the implementation of the CCC program
that follows.

Evaluation of CCC Program Elements

The Town is required to develop and implement a CCC program. All required elements of a local
CCC program must be documented and included in the Town’s Comprehensive Water System Plan.
The evaluation of these CCC program elements and the Town’s current level of implementation are
presented below.

Cross-Connection Control Ordinance

This CCC program element requires that the purveyor “adopt a local ordinance, resolution, code,
bylaw, or other written legal instrument” outlining the purveyor’s program. In addition, this
document must establish the purveyor’s legal authority to implement a CCC program. Operating
policies, technical provisions, and corrective actions of the CCC program must also be addressed in
a legal document. The Town has adopted a CCC ordinance that establishes the Town’s authority in
implementing a CCC program. However, this ordinance was written prior to the requirements
contained in WAC 246-290, and the referenced WAC is out-of-date. This document updates the
Town’s CCC program in order to comply with the new WAC 246-290 requirements.
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The Town’s Municipal Code includes a CCC ordinance that establishes legal authority over the CCC program and
describes the operating policies, technical provisions and corrective actions of the program. Chapter 13.10 of the Town’s
Municipal Code describes the Town’s CCC program. The Town’s Municipal Code will be updated to address the
regulation in WAC 246-290, remove references to WAC 248-54-285, and reference the current CCC program
contained in this document.

Evaluation of Service Connections

This CCC program element requires that the purveyor develop and implement procedures for
evaluating existing any new or existing service connections to assess the risk of connecting the
consumer’s premises to the Town’s public water system. This element also requires that the
purveyor notify the consumer within a reasonable time frame of the evaluation results. New
connections are required to be evaluated prior to service. Existing connections shall be inspected on
a schedule acceptable to DOH.

The Town has an established procedure for evaluating new service connections for potential cross connection. This risk
assessment evaluation is performed during the building permit or utility service agreement application review process for
new water service applicants. Existing customers are evaluated during the building permit review process for structure
alterations or additions and during the business license review process. If a backflow assembly is required as a result of
this evaluation, the assembly, owners name, property address, and other pertinent information is recorded in a database
that is maintained by the Town. The Town has also performed a system-wide risk assessment of existing service
connections. The Town will continue its policies of routinely inspecting existing backflow prevention devices and
inspecting new service connections for potential cross connections.

Table 1 lists standard abbreviations for backflow prevention assemblies. These abbreviations will be
used in the tables that follow.

Table 1
Abbreviations

Abbreviation Description Level of Protection

AG Air Gap 1
RPBA Reduced Pressure Backflow Assembly 2
RPDA Reduced Pressure Detector Assembly 2
DCVA Double Check Valve Assembly 3
DCDA Double Check Detector Assembly 3
PVBA Pressure Vacuum Breaker Assembly 4
AVB Atmospheric Vacuum Breaker 5

SRVB Spill Resistant Vacuum Beaker 5

Table 2 lists the premises that are required to have isolation by an air gap or reduced pressure
backflow assembly to prevent contamination to the public water system. Table 3 shows various
facilities that require or recommend backflow prevention devices.
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Table 2
Premises Requiring Mandatory Service Isolation by AG or RPBA

Premises Premises

Agricultural (farms and dairies) Mortuaries

Beverage Bottling Plants Nursing Homes

Car Washes Petroleum Processing or Storage Plants

Chemical Plants Piers and Docks

Commercial Laundries Radioactive Material Processing Plants

Premises with Potable and Reclaimed Water Nuclear Reactors

Film Processing Facilities Survey Access Denied or Restricted

Food Processing Plants Wastewater Lift Stations

Hospitals and Medical Centers Wastewater Treatment Plants

Laboratories Unapproved Auxiliary Supply

Metal Plating Industries

Currently the Town requires RPBAs at industrial facilities, DCVAs at commercial facilities, DCVAs
at multi-family buildings greater than or equal to three stories, and DCVAs for irrigation and
sprinkler systems.

Table 3
Backflow Protection Requirements and Recommendations

Required Service Isolation

Premises with Approved Auxiliary Supply
Premises with Fire Sprinkler Systems or Private Hydrants
Tall Buildings (Over 30 feet)

Recommended Service Isolation

Mobile Home Parks
Shopping Centers

Table 4 lists fixtures, equipment, and areas that have the potential to contaminate the public
drinking water system. The table also shows the minimum protection required by the Town to
prevent such contamination.
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Table 4
Fixtures, Equipment, and Areas with Backflow Potential

Fixtures, Equipment and Areas Protection Fixtures, Equipment Areas Protection

Air Compressors DCVA Janitor Sinks AVB
Air Conditioning Systems RPBA Kitchen Equipment AVB
Air Washers RPBA Laboratory Equipment RPBA
Aquarium Make-Up Water AG/RPBA Laundry Machines, Commercial RPBA
Aspirators, Medical AVB Lavatories AVB
Aspirators, Vault Drain RPBA Livestock Drinking Tanks DCVA
Aspirators, Weedicide/Herbicide/Pesticide RPBA Make-Up Tanks AG/RPBA
Autoclaves RPBA Mobile Carpet Cleaners RPBA
Autopsy Tables RPBA Mop Sinks AVB
Baptismal Fountain RPBA,AG/AVB Outboard Motor Test Tanks AG/RPBA
Bathtub, Below Rim Filler Not Allowed Perchlorethylene Reclaim AG/RPBA
Bedpan Washers RPBA Pesticide Applicator Trucks AG/RPBA
Beverage Dispensers using C02 RPBA Photo Developing Tanks and Sinks RPBA
Bidets AVB/AG-Internal Photostat Equipment RPBA
Boat Lifts RPBA Pipette Washers AVB
Boiler Feed Lines AG/RPBA Potato Peelers AVB
Bottle Washing Equipment RPBA Poultry Feeders RPBA
Box Hydrants DCVA Private Hydrants DCVA
Brine Tanks AG/DCVA Processing Tanks AG/RPBA
Can Washing Equipment RPBA Pump Seal Water AG/RPBA
Chemical Feeder Tanks AG/RPBA Pumps, Pneumatic Ejector RPBA
Chilled Water Systems RPBA Pump Prime Lines RPBA/DCVA
Chlorinators RPBA Pumps, Water Operated Ejector RPBA
Coffee Urns AG/AVB Radiator Flushing Equipment RPBA
Computer Cooling Lines AG/RPBA Recreational Vehicle Dump Stations RPBA
Condensate Tanks AG/RPBA Serrated Faucets AVB
Cooking Kettles AG/AVB Service Sinks AVB
Cooling Towers AG/RPBA Sewer Connected Equipment AG
Decorative Ponds AG/RPBA Sewer Flushing AG
Degreasing Equipment RPBA Shampoo Basins/Hose Rinse AVB
Demineralized Water System RPBA Showers, Telephone AVB
Dental Cuspidors RPBA Sitz Baths AVB
Detergent Dispensers (Dishwasher) AVB Soap Mixing Tanks AG/RPBA
Dialysis Equipment RPBA Solar Heating Systems RPBA
Dishwashers AVB Solution Tanks AG/RPBA
Drinking Fountains AG Spas AG/RPBA
Dye Vats and Tanks AG/RPBA Specimen Tanks AG/RPBA
Dynamometers DCVA Starch Tanks AG/RPBA
Emergency Generators RPBA Stream-Air Sprays RPBA
Etching Tanks AG/RPBA Steam Cleaners RPBA
Fermenting Tanks AG/RPBA Steam Ejectors RPBA
Fertilizer Injection Equipment RPBA Steam Generating Facilities RPBA
Film Processors RPBA Sterilizers RPBA
Fire Department Connections w/o chemicals DCVA/DCDA Stills RPBA
Fire Department Connections with chemicals RPBA/RPDA Sumps AG
Fire Sprinkler Systems w/o chemicals DCVA/DCDA Swimming Pools AG/RPBA
Fire Sprinkler Systems with chemicals RPBA/RPDA Toilets (Internal) AG
Floor Drains AG Trap Primers AG
Flushing Floor Drains AVB Ultrasonic Baths AG
Foamite Systems RPBA/RPDA Urinals (Internal) AG
Fountains, Ornamental AG/RPBA Used Water Systems RPBA
Fume Hoods RPBA Vats AG/RPBA

Continued on Next Page
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Table 4 (continued)
Fixtures, Equipment, and Areas with Backflow Potential

Fixtures, Equipment and Areas Protection Fixtures, Equipment Areas Protection

Table Continued

Garbage Can Washers RPBA Washing Pools AG/RPBA
Garbage Disposals RPBA Wall Hydrants AVB
Heat Exchangers RPBA Wash Basins AG/AVB
Heat Pumps RPBA Wash-Up Sinks AG/AVB
High Pressure Washers w/o chemicals DCVA Wash Tanks AG/RPBA
High Pressure Washers with chemicals RPBA Wastewater Lines AG
Hose Bibs AVB Water-Air Sprays DCVA
Hoses, Kitchen Rinse AVB Water Closets (Internal) AG
Hot Tubs AG/RPBA Water Cooled Equipment RPBA
Hot Water Heating Systems RPBA Water Ejectors RPBA
Hot Water Boilers RPBA Water Recirculating Systems DCVA
Humidifier Tanks and Boxes AG Water Settling RPBA
Hydraulically Operated Equipment RPBA Water Treatment Tanks AG/RPBA
Hydrotherapy Baths RPBA Water Trucks DCVA
Ice Makers RPBA Wet Vacuum Systems RPBA
Industrial Fluid Systems RPBA Whirlpool Baths AVB/DCVA
Interties (Looped) Water Systems DCVA Windshield Washer Fluid Aspirators RPBA
Irrigation Systems w/o chemicals DCVA X-Ray Processors RPBA
Irrigation Systems with chemicals RPBA

Table 5 summarizes the number of each type of backflow prevention assembly protecting the
distribution system as of August 30, 2011.

Table 5
Summary of Backflow Prevention Assemblies

Type of Device Quantity

AG 0
RPBA 18
DCVA 85
PVBA 0
SRVB 0
AVB 0
Other 4

Cross-Connection Control and Elimination

This CCC program element requires that the purveyor eliminate existing cross-connections
wherever possible. If elimination is not possible, then approved backflow prevention assemblies
should be installed properly to reduce the risk of contamination.

The Town endeavors to eliminate potential cross-connections where possible. The Town does not allow any potential
cross-connection unless it is protected by an approved backflow prevention assembly. Owners are responsible for
following the provisions of the Town’s CCC program. In addition, owners are responsible for the elimination or
protection of all cross-connections on their premises. The Town has an inventory of existing backflow assemblies that it
currently operates, maintains, and inspects. A separate inventory includes all assemblies on customer’s premises that
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are the responsibility of the customer to maintain. The Town keeps these inventories on file at the Water Treatment
Plant, and updates the inventory as necessary.

In 2010, the Town expanded its high-hazard premise inventory to include veterinary clinics, nursing homes, dentist
offices, out-patient clinics, petroleum storage facilities, and chiropractic clinics, and required the facilities to install the
appropriate backflow prevention devices. With the Town’s high-hazard services evaluated, the Town will concentrate its
efforts on reducing potential medium and low-risk cross connections.

Personnel Certification

WAC 246-290-490 requires that personnel, including one certified CCS, are provided by the
purveyor to develop and implement a CCC program. Table 6 shows the Town’s personnel
certifications. Mr. Mike Tiller and Mr. Steve McKasson are certified CCSs.

The Town will continue to provide properly certified personnel to implement the CCC program. The Town has the
properly certified staff to implement and maintain a CCC program as outlined by the State.

Table 6
Water Division Personnel Certification

Name Position Certification

Mike Tiller Water Superintendent WWTPO III, WTPO II, WDM II, CCS I

Steve McKasson Lead Operator WWTPO II, WTPO II, WDM II, CCS I

Gary Sokal Distribution Lead and Meter Reader None

Certification Definitions

WDM - Water Distribution Manager

WTPO - Water Treatment Plant Operator

WWTPO - Waste Water Treatment Plant Operator

CCS - Cross Connection Control Specialist

Backflow Assembly Inspection and Testing

DOH requires that all backflow assemblies are routinely inspected and tested by certified personnel.
Inspections are required at the time of installation, annually thereafter, after a backflow incident,
and/or after the assembly is repaired, reinstalled, or relocated.

The Town is responsible for maintaining assemblies that are installed on the public water distribution system, not
including those assemblies installed after a meter on private premises. The Town does not have any Backflow Assembly
Testing (BAT) certified personnel. Private testers that are BAT certified personnel do all backflow assembly
inspections and tests. For assemblies installed on a customers’ premises, the customer shall arrange for testing of said
assemblies by a backflow prevention assembly tester approved by the Town. The Town will notify customers annually
of required testing, and the testing must be completed before a corrective action date passes. The customer will be subject
to all applicable testing, maintenance, and repair fees. On new installations, the Town will (1) provide on-site
evaluation and/or inspection of plans in order to determine the type of backflow assembly, if any, that will be require;,
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and (2) perform inspection. For existing premises, the Town will perform evaluations and inspections of plans and/or
premises and inform owners by letter of any corrective action deemed necessary, the method of achieving the correction,
and the time allowed for the correction to be made. Ordinarily, corrections must be made within 60 days; however, the
Town may shorten this time period depending on the degree of hazard involved and the history of the assembly in
question. Service may be discontinued immediately if necessary. The Town will then inspect the premises on or after the
expiration date of the required action to correct a cross-connection. If the premises is found not to be in compliance with
the Town’s request, the owner shall receive written notice that water service to the premises will be discontinued. If the
owner informs the Town of extenuating circumstances as to why the correction has not been completed within 10
working days of receipt of the notice of termination, the Town may grant a time extension up to, but not exceeding, 30
days.

Inspection and testing of assemblies shall be done (1) during the initial installation; (2) during on-site reviews of
existing installations; (3) after any repairs or maintenance; (4) after any relocation; and (5) on an annual basis, but
may be required more frequently for certain high-hazard premises. When an initial installation or annual test indicates
that a backflow assembly is not functioning properly, the owner shall correct the malfunction within 10 working days
as directed by the Town. After correcting the problem, the owner shall arrange for re-inspection and testing of the
assembly.

The owner shall be responsible for the payment of all fees for (1) annual or semi-annual assembly inspection/testing;
(2) re-testing if the assembly fails to operate correctly; and (3) any re-inspections for non-compliance with Town
requirements. The Town will continue to maintain records of backflow assembly inspections.

Testing Quality Control Assurance Program

This program element requires development and implementation of a quality control assurance
program for the testing of backflow prevention assemblies. Successful implementation of this
program element ensures that all backflow prevention assemblies are tested in a similar manner and
kept in optimal condition.

The Town shall ensure that all testing procedures are completed in a consistent manner. Only certified personnel shall
be utilized to test all backflow assemblies. Personnel shall be trained as outlined by the State, fulfilling all necessary
requirements in order to comply with WAC 246-290-490. The Town does not have any BAT certified personnel.
Private testers that are BAT certified personnel will do all backflow assembly inspections and tests.

Testing shall be recorded on the proper forms and maintained at the Water Treatment Plant. Examples of testing
forms can be found in the AWWA Recommended Practice for Backflow Prevention and Cross-
Connection Control manual. The Town will provide forms to their customers with the annual testing notification.

Testing personnel shall adhere to the following steps: (1) use only properly operating and calibrated gauge equipment;
(2) follow proper field test procedure; (3) consult the manufacturer’s repair and maintenance manual when disassembly
is required; (4) use only original manufacturer spare parts; and (5) retest the backflow assembly immediately after
repair or maintenance. Testers can only perform tests and repairs allowed by the Washington State Backflow
Assembly Tester certification and all other repairs and installations require a Specialty Plumber’s License. All
persons performing tests, repairs, or installations shall have all required certifications and licenses and shall furnish the
Town with copies upon request.

In addition to the above steps, testing procedures performed by certified test personnel shall be in compliance with
current test procedures approved by DOH, and the AWWA Cross Connection Control Accepted Procedure



T O W N O F E A T O N V I L L E

J:\DATA\EAT\111-070\PLAN\EAT 2012 CROSS-CONNECTION PROGRAM.DOC (12/14/2012-9:22:44 AM) 10 TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN

and Practice manual, which may include the following: (1) advise customer of an impending test/inspection so that
the customer’s staff may participate; (2) notify the fire department when shut down of a fire service is necessary; (3)
flush residual dirt through test cocks before attaching test gauges; (4) ensure that the high and low pressure bypass
hoses of the test kit are connected to the proper test cocks; open test cocks slowly when bleeding air through the bypass
hoses; (5) test gauges shall be properly calibrated by a certified testing agency; and (6) assemblies should be tested before
the warranty expiration date.

Incident Response

This CCC program element requires that the purveyor develop a backflow incident response plan.
The following paragraph outlines the Town’s response to a backflow incident. Other emergency
response procedures are included in the Town’s Emergency Response Plan.

Emergency Condition: Water System Contamination and Pollution Due to a Backflow
Incident

Impact on System: Potentially major impact. Water not suitable for potable use–loss of supply.
Potential irreversible damage to water mains and pipes.

Emergency Response

1. Shut down the affected mains if possible to contain the contaminants.

2. Notify the Public Works Director and Town’s Cross-Connection Control Program Manager.

3. Notify DOH of the backflow incident.

4. Notify all customers of the problem and instruct them to boil all water to be used for
consumption and cooking, or issue a no-drinking warning.

5. Flush affected water mains to remove contaminants.

6. Disinfect reservoirs and water mains, as necessary, to remove contaminated residuals.

7. Analyze water quality in other parts of the distribution system to ensure that all
contaminants were contained.

This document (and the Town of Eatonville Emergency Response Plan) outlines procedures to be followed if an
emergency arises. When a CCC emergency is called into the Eatonville Police Department, or other emergency
responder during non-business hours, the responder will notify the Public Works Department on-call person. This
person assesses the emergency and will notify any water division personnel as deemed necessary, depending on the
severity of the emergency. All emergencies are reported to the Public Works Director. This person will be responsible for
coordinating with water division personnel, as well as other emergency responders, if necessary.

Public Education

Another CCC program requirement is that educational information of the CCC program be
included in existing water system materials that are distributed to customers. Educational materials
can be included in pamphlets, brochures, bill inserts, public service announcements, and consumer
confidence reports.

The Town will develop CCC program education materials and will include them in bill inserts and Town-wide
newsletters.
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Record Keeping

Purveyors must also develop and maintain records of their CCC program, as mandated by DOH. At
a minimum, purveyors must maintain the following records.

 Master list of service connections and/or premises where backflow prevention assemblies
are protecting the public water system or fixtures.

 Assessed hazard level of each backflow assembly.

 Inventory information on approved air gaps, including location, degree of hazard,
installation date, inspection history, inspection results, and personnel conducting testing.

 Backflow assembly inventory information, including location, assembly description,
installation date, inspection history, test and repair history, test results, and inspecting
personnel.

 Atmospheric Vacuum Breaker (AVB) and Spill Resistant Vacuum Breaker (SRVB) inventory
including location, description, installation date, inspection history, and inspecting personnel.

 Program summary and backflow incident reports.

The Town currently maintains a majority of the required program records outlined above, including hazard reports and
backflow assembly inspection reports, on computers at the Water Treatment Plant using Backflow Management Inc.’s
Cross-Track 5 software. The Town will continue to keep records as required by the CCC program. At a minimum
the Town will continue to maintain the following information: (1) installation date of assemblies; (2) location of
backflow assemblies; (3) inspection and testing reports of backflow assemblies; (4) the hazard level of each backflow
assembly; (5) performances of backflow assemblies; and (6) performance of licensed testers. In addition to the minimum
information required to be maintained, Cross-Track 5 also keeps track of tasks that need to be completed in order to
be in compliance with the CCC program. All records will be on file at the Water Treatment Plant to allow access by
water system personnel.

Reclaimed Water Requirements

The final CCC program requirement is for systems that distribute or receive reclaimed water within
their water service area. For these systems, additional CCC requirements may be imposed by DOH
in any permits issued in accordance with Chapter 90.46 RCW.

The Town does not currently distribute or receive reclaimed water within its service area; therefore these requirements
are not applicable. However, if reclaimed water is used in the future, the Town will follow all requirements of the
permits issued under Chapter 90.46 RCW.

PROGRAM IMPLEMENTATION AND RECOMMENDATIONS

The Town’s CCC program is an on-going effort that requires staffing and resources to ensure its
effectiveness in protecting the quality of drinking water in the distribution system. It is
recommended that the first step the Town takes is to update its CCC ordinance. The language in
this ordinance needs to be updated to reflect the requirements of WAC 246-290-490 and adopt the
CCC program outlined in this document. In addition, the Town should continue to reference the
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American Water Works Association (AWWA) manual entitled, “Recommended Practice for Backflow
Prevention and Cross-Connection Control (AWWA M14)” for the development of its updated CCC
program ordinance.

The Town should continue its hazard evaluation program based on the risk to the public drinking
water supply. The evaluation will continue to rank existing and potential cross-connections as high,
medium, and low risk. The Town will continue its elimination program, eliminating the highest risk
cross-connections first.

The Town should continue its inspection notification practices for the installed approved backflow
assemblies. The Town should also continue documenting inspections in order to comply with the
regulatory requirements.

The Town currently meets the regulatory requirement of having at least one CCS within the water
division to administer its CCC program. The Town is encouraged to continue its active training
program in order to comply with these requirements.

Finally, it is recommended that the Town update its public education materials to include
information on the Town’s CCC program. The Town currently uses bill inserts and handouts to
disseminate information to customers. The Town could either add CCC program information to
existing material, create a separate CCC program handout, or use the Cross-Track 5 software to
email customers CCC program reports.

SCHEDULE

The following is a schedule for implementation of the outstanding elements in the Town’s CCC
program in accordance with WAC 246-290-490.

 Adopt an Updated CCC Ordinance – December 2012.

 Public Education – June 2013.

 Elimination of Existing Cross Connections – Ongoing.

 Ensure all Backflow Assemblies are Annually Tested – Ongoing.



APPENDIX H
Water System Standards





 

















































 





 























































APPENDIX I
Water Ordinances and Code



13-1 (Revised 4/00)

Title 13

PUBLIC SERVICES

Chapters:
13.04 Water Service
13.08 Water Main Extensions
13.10 Water System Cross-Connections
13.11 Fire Hydrants
13.13 Agreements with Owners of Real Estate for Water or Sewer Facilities
13.14 Sanitary Sewer and Waste Disposal
13.16 Electric Service
13.18 Utility Deposit
13.20 Cemetery
13.24 Storm Drainage Utility
13.28 Development Agreements for Water, Sewer and Street Facilities





Eatonville Municipal Code 13.04.040

13-3 (Revised 4/00)

Chapter 13.04

WATER SERVICE

Sections:
13.04.010 Regulations established – Purpose.
13.04.020 Application – Form – Contents.
13.04.030 Charges to constitute lien.
13.04.040 Billing – Delinquency – Penalty – 

Shutoff – Reconnection.
13.04.050 Use restrictions.
13.04.060 Installation and connection charges 

for meters.
13.04.065 Public works water development and 

construction standards.
13.04.070 Connection – Specifications – 

Exceptions.
13.04.075 Corporation stops.
13.04.080 Turn-off or turn-on – Prohibited – 

Exceptions.
13.04.090 Connection – Owner responsibility – 

Cost.
13.04.100 Prohibited acts – Exceptions.
13.04.110 Connection – Permit required – 

Penalty – Water service from fire 
hydrant.

13.04.120 Turn-on – Payment in advance 
required – Right to turn off – Notice.

13.04.130 Discontinuance – Short term – 
Procedure.

13.04.140 Shut-off – Town rights and 
responsibilities.

13.04.150 Irrigation or sprinkling – Prohibited 
during fire.

13.04.160 Right of access for inspection.
13.04.170 Extra connections – Charge.
13.04.180 Water main extensions – Fees.
13.04.190 Extension, repair or replacement of 

distribution mains within town limits.
13.04.200 Meters – Testing procedures and 

charges.
13.04.210 Fire hydrant – Operation restrictions.
13.04.220 Fire hydrant – Operation by inspector 

– Costs borne.
13.04.230 Connections outside of town limits.
13.04.235 Fire hydrant – Monthly rates for water 

consumption.
13.04.240 Piling rubbish on meters prohibited.
13.04.250 Fire protection service – Standby 

charges.
13.04.260 Fire protection service – Equipment 

installation and maintenance.
13.04.270 Meter installation – Town’s rights – 

Costs.

13.04.280 Meter rates for water services within 
the town limits.

13.04.290 Irrigation water service meter charges.
13.04.300 Violation – Penalty – Additional 

liability.

13.04.010 Regulations established – Purpose.
The following rules and regulations are estab-

lished for fixing, regulating and controlling the use
and sale of water supplied by the town to both res-
idents and nonresidents of the town. (Ord. 70-3 § 1,
1970).

13.04.020 Application – Form – Contents.
All applications for the use of water must be

made to the public works director at the office of
the town to be furnished by the clerk for that pur-
pose. Such applications must be made by the owner
or the authorized agent of the property to which the
water is to be furnished. The applicant shall state
fully and truthfully all the purposes for which the
water may be required, and must agree to conform
to the rules and regulations and any modifications
thereof that may be established from time to time,
as a condition for the use of water. The applicant
shall be required to pay a nonrefundable permit fee
of $100.00 to the town clerk. The permit fee will be
applied to billings for water service, until
exhausted, if connection to the water system is
made within 90 days of the application. (Ord. 91-
15 § 1, 1991: Ord. 70-3 § 2, 1970).

13.04.030 Charges to constitute lien.
All charges for water sold and furnished by the

town to any user shall at all times constitute a lien
against the real property where such water services
are delivered and distributed by the town and shall
bind all successors in interest to the real property.
It shall be the responsibility of the owner to notify
the town following any change in ownership, occu-
pancy or tenancy. (Ord. 91-15 § 2, 1991; Ord. 70-
3 § 3, 1970).

13.04.040 Billing – Delinquency – Penalty – 
Shutoff – Reconnection.

A. All utility bills are due and payable when
mailed.

B. All bills become delinquent if not paid
within 25 days after date of billing; if unpaid, the
town may impose a late payment fee.

C. Bills become subject to shutoff if not paid
within 25 days from the billing date.

1. The town may make written demand to
such consumer to either pay such fees or cease such
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violation, as the case may be, and may shut off ser-
vice to the premises at any time after five days fol-
lowing delivery of such demand, if the late payment
fee has not been paid or the violation is not ceased.

2. Discontinuance of service shall not occur
earlier than five days after written notice of the dis-
continuance date has been deposited in the mail
addressed to the consumer, and not earlier than 24
hours after an additional written notice has been
posted at the front door of the premises.

D. When service has been shut off, reconnec-
tion will be made only after payment of all back
charges for service rendered to said premises, and
correction of any other violation of this chapter and
payment of the reconnection fee established by the
town. Unauthorized reconnection or tampering
with the utilities, by persons other than town
employees, without express written consent of the
mayor or public works director, is unlawful.

E. Fees for late payment, reconnection, and
costs of staff time to repair tampering may be set
by resolution adopted by the town council, which
may be amended from time to time as deemed nec-
essary. (Ord. 99-26 § 2, 2000).

13.04.050 Use restrictions.
No person supplied with water from the town

mains shall be entitled to use it for any purpose
other than those stated in the application, or to sup-
ply other persons or families in any way or for any
purpose, without first securing a permit to do so
from the public works director. (Ord. 91-15 § 4,
1991; Ord. 70-3 § 5, 1970).

13.04.060 Installation and connection charges 
for meters.

A. Installation of the meter will be done only
after payment of the minimum meter installation
charge is received. A meter installation charge
shall be set by resolution of the town council.

B. The water main shall be considered to be in
the center of the right-of-way, and in addition to
the installation charge, a per-lineal-foot charge
shall be added. Measurement shall be at right
angles from the main to the property line. This lin-
eal-foot charge shall be set by resolution of the
town council.

C. All new construction, residential and com-
mercial, on property which is located within 150
feet of a water main of the town, shall be required
to extend the water main to and across the entire
frontage of their property and connect to the town
water system prior to the occupancy of the build-
ing. No new wells shall be constructed and no

alterations to existing wells shall be permitted on
properties that can be served, within 150 feet of a
water main of the town, or are now served by the
town water system.

D. Sprinkler connections shall be constructed at
the property owner’s expense subject to approval
and inspection by the public works department.

E. Water meter connection charges may be
waived, with proper approval of the public works
director, if constructed and paid for by the property
owner; provided, all the work is done to town stan-
dards.

F. Any person, firm or corporation desiring to
construct any new or the replacement of water ser-
vice systems, water mains or side water lines which
are to be constructed by anyone other than the town
shall first submit a plan for the construction to the
public works director. To assure that an as-built
plan is submitted for the town records and approved
by the public works director, the water meter shall
be secured in the off position and remain that way
until the as-built plan is received and approved.
(Ord. 91-15 § 5, 1991; Ord. 70-3 § 5, 1970).

13.04.065 Public works water development 
and construction standards.

All persons within the town, all persons served
by the water distribution system of the town, and
all persons who desire to be served by the water
distribution of the town, shall adhere to the “Town
of Eatonville Public Works Design, Development
and Construction Standards,” a copy of which is on
file with the town clerk. The standards may be
revised and reissued from time to time by the pub-
lic works director. (Ord. 91-15 § 6, 1991).

13.04.070 Connection – Specifications – 
Exceptions.

All service connection pipes shall be installed
directly from the street main to the owner’s prop-
erty line and shall be laid at a depth of not less than
24 inches below the surface of the ground, with the
meter box to be located at or near the property line.
The meter box may be located elsewhere if reason-
able to do so, by special permission of the public
works director. (Ord. 91-15 § 7, 1991; Ord. 70-3 §
7, 1970).

13.04.075 Corporation stops.
All service pipes must come direct from the

street main and shall be laid at such depth and at
such point as the public works department desig-
nates. No bibb or fixture of any kind shall be
installed between the main and the meter. All cor-
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poration stops and connections thereto shall be
maintained under the control of the public works
department. (Ord. 91-15 § 8, 1991).

13.04.080 Turn-off or turn-on – Prohibited – 
Exceptions.

No person except an officer or employee of the
town will be allowed to turn the water off or on at
the town’s curb stop after the plumbing has been
completed and the water turned on by the town.
(Ord. 70-3 § 8, 1970).

13.04.090 Connection – Owner responsibility 
– Cost.

All pipes and connections from the property line
shall be put in at the expense of the owner, who
shall be responsible for all damages resulting from
leaks or breaks. (Ord. 70-3 § 9, 1970).

13.04.100 Prohibited acts – Exceptions.
No plumber or person other than an officer or

employee of the town will be allowed to make con-
nections with the town’s mains, or to make alter-
ations in any conduit, pipe or other fixture
connecting therewith, or to connect pipes when
they have been disconnected, or to turn water off or
on any premises at the town’s stopcock. (Ord. 70-3
§ 10, 1970).

13.04.110 Connection – Permit required – 
Penalty – Water service from fire 
hydrant.

A. Any person making connection to or alter-
ations in any pipe whereby water may be drawn
from the town’s mains, or taking water from any
fire hydrant, bibb pipe or fixture of any kind with-
out first having secured a permit for the same from
the town clerk, shall be deemed guilty of a misde-
meanor and, upon conviction, shall be fined not
less than $50.00 nor more than $500.00. All such
fines shall revert to the water fund.

B. Any person, business, or agency desiring
water service from a fire hydrant, or hose connec-
tion, shall first request their use of a hydrant to the
public works director, and pay a fee equal to a two-
inch basic meter charge plus the water usage
charge in effect at the time of hook-up. The town
employee shall install a meter on each hydrant
prior to any water usage. This subsection does not
apply to uses of the fire hydrant by the town fire
department. (Ord. 91-15 § 9, 1991; Ord. 70-3 § 11,
1970).

13.04.120 Turn-on – Payment in advance 
required – Right to turn off – Notice.

Should it be desired to have the water turned on
after it has been turned off, or where new services
have been put in and the plumbing is completed,
charges for the remainder of the month must be
paid in advance, upon payment of which the water
will be turned on. The town shall have the right at
any time to shut off the water service to any pre-
mises on which there are situated leaky faucets,
closets or other fixtures after notice to such prop-
erty owner given 24 hours in advance. (Ord. 70-3
§ 12, 1970).

13.04.130 Discontinuance – Short term – 
Procedure.

Should it be desired to discontinue the use of
water supplied to vacant premises for a period of
not less than 30 days, notice in writing must be
given to the town clerk. The water will then be
turned off and turned on again upon proper appli-
cation and payment of a $25.00 charge, but no
remission of charges will be made for a period of
less than 30 days or without the notice prescribed
in this section. (Ord. 91-15 § 10, 1991; Ord. 70-3
§ 13, 1970).

13.04.140 Shut-off – Town rights and 
responsibilities.

A. The water may, at any time, be shut off from
the mains, without notice, for repairs, extensions or
other necessary purposes, and the town shall not be
responsible for the safety of boilers supplied by
direct pressure from the mains or otherwise on the
premises of any water consumer. Persons having
boilers supplied by direct pressure from the mains
are cautioned against danger of explosion or col-
lapse, and where meters are in use or to be used on
such service, a safety valve shall be placed between
the boiler on such service and the meter, at the
owner’s expense, and such person shall be held
responsible to the town for any and all damages to
meters or injuries to persons caused by hot water.

B. The town will not be responsible for the
safety of boilers or other fixtures on the premises of
any water consumer.

C. It shall be the responsibility of the property
owner to place on record with the town, life-sup-
port equipment data that requires water for its oper-
ation or function. The town shall not be responsible
for service interruption but shall endeavor to give
prior notice if possible. (Ord. 91-15 § 11, 1991;
Ord. 70-3 § 14, 1970).
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13.04.150 Irrigation or sprinkling – 
Prohibited during fire.

No person shall use water for irrigation or sprin-
kling during the progress of any fire in the town,
and all irrigation or sprinkling shall be immediately
stopped when requested by the fire chief or his des-
ignee. (Ord. 91-15 § 12, 1991; Ord. 70-3 § 15,
1970).

13.04.160 Right of access for inspection.
Officers and employees of the town shall have

access at all times in the day to all parts of the
building in which water may be delivered from the
town mains for the purposes of proper inspection
after obtaining access by the home owner. (Ord.
91-15 § 13, 1991; Ord. 70-3 § 16, 1970).

13.04.170 Extra connections – Charge.
Extra connections from the town shall be

charged the regular rate for the time such service is
used. An additional service connection charge shall
be made for such additional service connections.
(Ord. 91-15 § 14, 1991; Ord. 70-3 § 17, 1970).

13.04.180 Water main extensions – Fees.
All water main extensions financed by other

than town funds must have the design plans
approved by the town. Plan review fees will be at
$25.00 per hour and/or actual cost of consulting
engineer fees, if required by the public works
director. Field inspection fees will be at the rate of
one-half of one percent of actual construction bid
costs or $100.00 whichever is greater, but in any
event not less than $25.00. (Ord. 91-15 § 15, 1991;
Ord. 78-8 § 14, 1978; Ord. 70-3 § 19, 1970).

13.04.190 Extension, repair or replacement of 
distribution mains within town 
limits.

Whenever there is need for extension, repair or
replacement of distribution mains, the following
methods are available:

A. Formation of a local improvement district as
set forth in the Revised Code of Washington;

B. Private funding with the option of latecomer
agreement;

C. Other funding methods allowed by law and
approved by the town council.

Before connecting such pipe with the municipal
water system, the property owner to be supplied by
such extension shall execute a bill of sale to the
town for the water main and appurtenances
together with an easement, if required by the town,
for the water main and appurtenances. The charges

shall include assessments in lieu of LID, charges
under latecomer agreements, permit fees, system
buy-in charges, inspection fees and any additional
fees imposed by the town. (Ord. 91-15 § 16, 1991;
Ord. 70-3 § 20, 1970).

13.04.200 Meters – Testing procedures and 
charges.

In the event of the meters getting out of order
and failing to properly register the amount of water
used, the property owner shall be charged at the
average rate of monthly consumption as shown by
the meter when in order. When the property owner
requests that the meter be checked for errors the
town may replace the meter with another meter.
The meter that was replaced may be tested by the
town or may be taken out of service. (Ord. 91-15
§ 25, 1991; Ord. 70-3 § 21, 1970).

13.04.210 Fire hydrant – Operation 
restrictions.

It is unlawful for any person, other than properly
authorized employees of the town or members of
the fire department, to operate fire hydrants and
hose outlets unless permission has first been
granted by the public works department and proper
arrangements have been made with the clerk for
payment of the water to be used. (Ord. 91-15 § 18,
1991; Ord. 70-3 § 22, 1970).

13.04.220 Fire hydrant – Operation by 
inspector – Costs borne.

When it is deemed necessary by the public
works department, the town will furnish an inspec-
tor to operate a fire hydrant or hose connection to
avoid damage and to obtain the necessary informa-
tion for computing the volume of water consumed.
The expense for the services of the inspector and
equipment furnished shall be paid by the applicant,
and in no case shall the charge be less than $35.00.
(Ord. 91-15 § 19, 1991; Ord. 70-3 § 23, 1970).

13.04.230 Connections outside of town limits.
Whenever any one or more persons outside the

corporate limits of the town, not already furnished
with water by the town, desires the system to be
extended so as to furnish any premises with water
which are not already connected with the system,
such person or persons shall apply to the town to
have such water service so extended by the appli-
cant. Such application shall designate the premises
to be supplied and the number of services desired,
together with the plans and specifications for the
extension. In addition, if the area to be served can-
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not be legally annexed to the town, the property
owner desiring service shall complete an out-of-
town water user agreement and enter into a devel-
oper’s water extension agreement per this code if
the extension requires any additional mains prior to
the issuance of any permit. The connection charges
outside the corporate limits of the town shall
include permit fees, system fee, meter installation
charges, inspection fees, and shall be at the same
rates, fees and charges as within the corporate lim-
its of the town plus a 50 percent surcharge. The
monthly water rates charged to water users outside
the corporate limits of the town shall be the same
as for users residing within the town. (Ord. 91-15
§ 17, 1991; Ord. 70-3 § 24, 1970).

13.04.235 Fire hydrant – Monthly rates for 
water consumption.

The monthly rate for water consumed from fire
hydrants shall be the same as for a two-inch meter
as set forth by town resolution. The user shall be
billed for the service until the town is notified in
writing that the service is to be discontinued. (Ord.
91-15 § 20, 1991).

13.04.240 Piling rubbish on meters prohibited.
All persons are prohibited from piling rubbish of

any kind on water meters and covers so as to pre-
vent free access thereto by employees of the public
works department. (Ord. 91-15 § 21, 1991).

13.04.250 Fire protection service – Standby 
charges.

The monthly rate for water supplied for the pur-
pose of building sprinkler systems and fire
hydrants on private property shall be set by resolu-
tion of the town council. (Ord. 91-15 § 22, 1991).

13.04.260 Fire protection service – Equipment 
installation and maintenance.

A. Pipes for fire protection purposes must be
fitted with such fixtures only as are needed for fire
protection and such fixtures shall be sealed by the
fire marshal, and in no case shall such seal be bro-
ken, except in case of fire or by the fire chief for the
purpose of testing the pipes, fixtures or hose.

B. When seals are broken in case of fire, it shall
be the duty of the owner or tenant of the premises
to notify the fire marshal within 24 hours after its
occurrence, and the seal shall be replaced by the
fire marshal.

C. Violation of this section shall be deemed a
misdemeanor. All fines collected shall be placed to
the credit of the water/sewer operating fund.

D. No domestic water services shall be allowed
to be connected to a dead-end water main that is
designed to be installed on private property for fire
protection. All domestic water services shall be
connected to the water system within the road
rights-of-way unless approved by the public works
director. (Ord. 91-15 § 23, 1991).

13.04.270 Meter installation – Town’s rights – 
Costs.

The right is reserved to the town through its pub-
lic works director to place a town water meter on
any service for the purpose of measuring the water
used on the premises by such service, and payment
for installation and water used shall be made by the
property owner in the manner as prescribed in this
chapter. (Ord. 91-15 § 24, 1991).

13.04.280 Meter rates for water services 
within the town limits.

The rates for water service within the town lim-
its shall be set from time to time by town resolu-
tion. (Ord. 91-15 § 26, 1991).

13.04.290 Irrigation water service meter 
charges.

Users with water service meters for landscape
irrigation only shall not be charged from Novem-
ber 1st through April 30th unless the meter shows
usage during such months; in which event, a charge
shall be made for the billing period in which the
water was used. (Ord. 91-15 § 27, 1991).

13.04.300 Violation – Penalty – Additional 
liability.

Any knowing violation of the provisions of this
chapter or any knowing failure to comply with the
requirements of this chapter or any of the provi-
sions of any other ordinances of the town relating
to water regulations, shall be a misdemeanor and
any person, firm or corporation found guilty
thereof shall be punished by a fine not to exceed
$500.00 or imprisonment in jail not to exceed 90
days, or both such fine and imprisonment, and the
water shall be turned off and remain so until the
penalty and all other charges due are paid; pro-
vided, that the penalties shall not apply to viola-
tions of sections of the water ordinances of the
town of which specific penalties have been pro-
vided. In addition thereto, any person violating any
of the provisions of this chapter shall be liable to
the town for any expense, loss or damage occa-
sioned by the town by reason of such violation.
(Ord. 91-15 § 28, 1991).



13.08.010

13-8

Chapter 13.08

WATER MAIN EXTENSIONS

Sections:
13.08.010 Water main extensions – Procedure.

13.08.010 Water main extensions – Procedure.
All water main extensions shall be applied for,

designed, installed, constructed, inspected, and
approved in accordance with the “Town of Eaton-
ville Public Works Development and Construction
Standards,” as time to time amended by the public
works director. A copy of the current standards
shall be on file with the town clerk. (Ord. 91-16
§ 2, 1991).

Chapter 13.10

WATER SYSTEM CROSS-CONNECTIONS

Sections:
13.10.010 Definitions.
13.10.020 Purpose.
13.10.030 Administration and enforcement.
13.10.040 Inspection of premises.
13.10.050 Design standards.
13.10.060 Backflow prevention devices.

13.10.010 Definitions.
For purposes of this chapter:
A. “Consumer” means an individual dwelling

unit or individual business which receives water
through an individual meter or master meter.

B. “Council” means the town council of the
town of Eatonville.

C. “Mains” means water lines designed or used
to serve more than one premises.

D. “Person,” “customer,” “owner” and “occu-
pant” means and includes natural persons of either
sex, associations, copartnerships and corporations
whether acting individually or by a servant, agent
or employee; the singular number shall be held to
include the plural and the masculine pronoun to
include the feminine.

E. “Premises” means a continuous tract of land,
building or group of adjacent buildings under a sin-
gle control with respect to use of water and respon-
sibility for payment therefor. Subdivisions of such
use or responsibility shall constitute a division into
separate premises as herein defined.

F. “Standard specifications” means the specifi-
cations set forth in the current volume of Standard
Specifications for Road, Bridge, and Municipal
Construction prepared and distributed jointly by
the Washington State Department of Transporta-
tion (WSDOT) and by the Washington State Chap-
ter of the American Public Works Association
(APWA) and the current “Standards” of the Amer-
ican Water Works Association (AWWA).

G. “Superintendent” means the person duly
appointed by the mayor of the town as the superin-
tendent of the water department and is in responsi-
ble charge of all day-to-day activities.

H. “Town” means the town of Eatonville,
Washington, or as indicated by the context, may
mean the water department, water superintendent,
clerk-treasurers, engineer or other employee or
agent representing the town in the discharge of his
duties.
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I. “Town engineer” means the professional
engineer regularly employed or retained by the
town.

J. “Residential water service” means domestic
water service (including lawn and garden sprin-
kling) provided to a residential living unit.

K. “Commercial water service” means water
service provided to premises utilized for business
or industrial purposes. (Ord. 90-12 § 1, 1990).

13.10.020 Purpose.
A. The purpose of this chapter is to protect the

water supply of the town from contamination or
pollution from potential cross-connections.

B. The installation or maintenance of any cross-
connections which would endanger the water sup-
ply of the town is prohibited. Any such cross-con-
nection now existing or hereafter installed is
declared unlawful and shall be abated immediately.
(Ord. 90-12 § 2, 1990).

13.10.030 Administration and enforcement.
The superintendent is charged with the adminis-

tration and enforcement of this chapter. Water ser-
vice to any premises served by the town water
system may be discontinued for any violation or
abridgement of the provisions of this chapter after
due notice thereof. (Ord. 90-12 § 3, 1990).

13.10.040 Inspection of premises.
Authorized employees of the water department,

properly identified, shall have free access at rea-
sonable hours of the day, to all premises served by
the town water system for the purpose of ascertain-
ing conformity to this chapter. (Ord. 90-12 § 4,
1990).

13.10.050 Design standards.
Design standards shall be adopted from time to

time by the council upon the recommendation of
the water superintendent and the town engineer and
three copies of the same shall be maintained on file
at the office of the town clerk. (Ord. 90-12 § 5,
1990).

13.10.060 Backflow prevention devices.
A. The council may require the installation of

backflow prevention devices on any premises
being serviced by the water system when in the
judgment of the council, acting upon the advice
and recommendation of the town engineer, the
nature and extent of activities on the premises or
materials stored on the premises would present an
immediate and dangerous hazard to health should a

cross-connection occur. The cost of such devices
and the installation thereof shall be borne by the
owner of the premises affected. The control or
elimination of cross-connections shall be in accor-
dance with the Cross Connection Control Regula-
tion in Washington State (Rules and Regulations of
the State Board of Health Regarding Public Water
Supplies, WAC 248-54-285). The policies, proce-
dures, and criteria for determining appropriate lev-
els of protection shall be in accordance with the
Accepted Procedure and Practice in Cross-Con-
nection Control Manual – Pacific Northwest Sec-
tion – American Waterworks Association, Fourth
Edition, or any superseding edition.

B. Water service to any premises shall be con-
tingent upon the customer providing cross-connec-
tion control in a manner approved by the town.

C. Backflow devices required to be installed
shall be a model acceptable to the Washington
State Department of Health. (Ord. 90-12 § 6,
1990).
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Chapter 13.11

FIRE HYDRANTS

Sections:
13.11.010 Purpose.
13.11.020 Definitions.
13.11.030 General applicability.
13.11.040 Procedures for compliance.
13.11.050 Water system requirements.
13.11.060 Fire hydrant requirements.
13.11.070 Purveyor requirements.
13.11.080 Industrial and commercial area 

requirements.
13.11.090 Compliance.
13.11.100 Waivers.
13.11.110 Exemptions.

13.11.010 Purpose.
The purpose of this chapter is to better protect

the residents, inhabitants, commercial develop-
ments and industrial developments in the town
against the dangers of fire. (Ord. 91-17 § 1, 1991).

13.11.020 Definitions.
The words and phrases used in this chapter shall

have the following meanings:
A. “Agricultural building” means a structure

designed and constructed to house farm imple-
ments, hay, grain, poultry, livestock or other horti-
cultural products. This structure shall not be a place
of human habitation or a place of employment
where agricultural products are used by the public.

B. “Board of appeals” means the town council.
C. “Building valuation data” means the build-

ing standards issued monthly by the International
Conference of Building Officials.

D. “Commercial areas” means any area pro-
posed to be developed with buildings or structures
other than family dwellings.

E. “Dead-end main” means a water main over
50 feet long and not being fed from both ends at the
time of the installation.

F. “Family dwelling” means a building under
one roof which accommodates not more than two
families.

G. “Fire department” means the fire authority
normally responsible for fire protection in the area.

H. “Fire flow” means the minimum flow of
water required for fighting a fire at a specific build-
ing, development or within a specific area. The
minimum flows shall be determined by the fire
marshal based on the criteria set forth in the insur-

ance service office guide for determination of
required fire flow (current edition).

I. “Fire hydrant” means a mechanical device
which is self-draining and frost-free and is con-
structed to provided the required fire flow for the
area served. The fire hydrant must be approved by
the town’s department of public utilities.

J. “Fire marshal” means the building official of
the town.

K. “Flush-type hydrant” means a hydrant that is
installed entirely below the grade.

L. “Gpm” means gallons per minute.
M. “Industrial area” means an area developed

with uses first permitted in zone classifications I
(industrial) or subareas of A-D (airport district).

N. “I.S.O.” means the insurance service office
pamphlet entitled “Guide for Determination of
Required Fireflow,” current edition.

O. “Private hydrant” means a fire hydrant situ-
ated and maintained to provide water for firefight-
ing purposes. The location shall be such that it is
readily accessible for immediate use by the fire
department.

P. “Public fire protection” means the current
edition of the pamphlet entitled “Public Fire Pro-
tection” published by the Washington Surveying
and Rating Bureau.

Q. “Public hydrant” means a fire hydrant so sit-
uated and maintained as to provide water for fire-
fighting purposes without restrictions as to its use
for the purpose of firefighting. The location is such
that it is accessible for immediate use of the fire
department.

R. “Purveyor” means the federal agency, state
agency, county agency, city/town, municipal cor-
poration, partnership, district, institution, person or
persons owning or operating a public water system
or the authorized agent.

S. “Substantial alteration” means any alter-
ation, remodeling or structural change, with a total
cost of 25 percent or more, of the current assessed
valuation of the building. Substantial alterations
will be cumulative over a five-year period. When
the cumulative alteration costs reach 25 percent or
more of the building’s current assessed valuation,
the building shall meet all water flow require-
ments.

T. “Travel distance” means that measurements
are made by the route the fire engine would travel.

U. “UBC” means the Uniform Building Code
as adopted by the town.

V. “UFC” means the Uniform Fire Code as
adopted by the town.
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W. “Water main” means the piping used to
deliver fire flows intended for fire protection in
amounts as required by this chapter. (Ord. 91-17
§ 2, 1991).

13.11.030 General applicability.
Except as exempted in this chapter, the follow-

ing shall be subject to the minimum flow and fire
hydrant requirements:

A. New commercial and industrial structures;
B. Subdivisions and/or short subdivisions;
C. Substantial alterations or additions to exist-

ing commercial or industrial structures;
D. New water systems, replacements or new

extension to existing systems shall comply with the
town’s comprehensive water plan and water con-
struction standard;

E. Changing of occupancy of an existing build-
ing to a higher classification;

F. A new residential building. (Ord. 91-17 § 3,
1991).

13.11.040 Procedures for compliance.
The following shall be required of all subdivi-

sions, short subdivisions, and commercial and
industrial areas:

A. The water main to be installed shall meet the
requirements of the town’s comprehensive water
plan.

B. Water system plans shall be approved in
writing by the public works director and/or the
town engineer, and shall be inspected by the same.

C. The approved water system must be installed
prior to the issuance of a building permit. The
requirement may be waived if a bond or other
surety is posted and approved prior to the issuance
of the building permit. The amount of the bond or
other surety shall be determined by the purveyor
supplying the water. The type of bond, or other
surety, and the form thereof shall be approved by
the town attorney and filed with the clerk prior to
issuance of the building permit. The water system,
fire hydrants and fire flows shall be installed and
approved prior to issuance of the occupancy per-
mit. (Ord. 91-17 § 4, 1991).

13.11.050 Water system requirements.
A. The insurance service office pamphlet, cur-

rent edition, shall be used as the standard for the
amount of fire flow that is required.

B. New or replaced water mains shall be
installed or replaced in accordance with the town’s
comprehensive water plan. In areas not covered by
the town’s comprehensive water plan, new or

replaced water main sites shall be determined by
the director of public works and/or the town engi-
neer. In cul-de-sacs, an eight-inch main need only
extend to the last required fire hydrant, and normal
domestic lines may be installed thereafter to the
remaining residences. (Ord. 91-17 § 5, 1991).

13.11.060 Fire hydrant requirements.
A. Standard fire hydrants shall have no less

than five-inch main valve openings (MVO) with
two-and-one-half-inch outlet ports and a four-and-
one-half-inch steamer outlet. All ports shall have
national standard threads that meet the approval of
the affected fire department. Fire hydrants shall
meet AWWA standards for private fire hydrants.

B. Fire hydrants shall stand plumb and be set to
the finished grade. The bottom of the lowest outlet
of the fire hydrant shall be no less than 18 inches
above the grade. The area around the fire hydrant
shall be free of obstructions which would prevent
adequate access to and use of the fire hydrant.
Where the street cannot be clearly defined or rec-
ognized, the steamer port shall face the most likely
route of approach by fire apparatus.

C. Fire hydrants shall not be obstructed by any
structure, vegetation or have the visibility impaired
for a distance of 50 feet in the direction of the
vehicular approach to the fire hydrant. Blue reflec-
tors in the street are also required to help locate the
hydrant in the dark by the lights of the fire truck.

D. Fire hydrants are to be accessible for fire
department pumpers.

E. Fire hydrants subject to vehicular damage
(e.g., those located in parking lots) shall be ade-
quately protected.

F. Table A, as set forth in this subsection, spec-
ifies the maximum allowable distance which build-
ings shall be from a fire hydrant:

Distance to 
Type of Hydrant Spacing Structure
Development Maximum (in feet) Maximum 

(in feet)

Subdivisions and
short subdivisions
– limited to family
dwellings 660 350

Multiple dwelling-
low density – 
12 or less units
per acre 500 250
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Commercial and
multiple dwelling – 
high density – more
than 12 units
per acre 400 200

Industrial, hospitals, 
shopping centers, 
schools, areas of
more than 20
commercial 
establishments 300 150

G. When the center of a building to be protected
is greater than the maximum travel distance from
the structure to a fire hydrant, on-site fire hydrants
shall be installed.

H. Location of the fire hydrants shall be deter-
mined by the fire marshal, and/or fire chief.

I. The location of all water mains, fire hydrants
and valves to be installed shall be properly and
accurately marked on identifiable plans or draw-
ings. Four copies of all plans and drawings shall be
furnished to the town building department.

J. All fire hydrants must be approved by the
appropriate water authority prior to installation and
shall be the brands required by the town.

K. The installation of all fire hydrants and their
attendant water system connections shall conform
to the design standards and specifications promul-
gated by the appropriate water authority. (Ord. 91-
17 § 6, 1991).

13.11.070 Purveyor requirements.
All purveyors shall continuously supply water at

or above the minimum flow requirements specified
in this chapter; provided, that the purveyor need
not comply with these regulations in the event of
vandalism, acts of God, loss of power and tempo-
rary shutdown for repairs and/or replacement.
(Ord. 91-17 § 7, 1991).

13.11.080 Industrial and commercial area 
requirements.

The requirement stated in this section applies to
all commercial and industrial areas: When the
required fire flow exceeds 2,000 gpm, additional
fire hydrants shall be required. Fire hydrants shall
be served on the property by an eight-inch or larger
water main. (Ord. 91-17 § 8, 1991).

13.11.090 Compliance.
If there is a conflict between the provisions of

this chapter and any other ordinance or code of the
town, then the most stringent requirements shall
apply. (Ord. 91-17 § 9, 1991).

13.11.100 Waivers.
Some of the requirements of this chapter may be

waived and/or alternate procedures approved by
the fire marshal, if the alternate procedure will not
result in an unreasonable risk to persons or prop-
erty. All waivers and alternate procedures shall be
in writing; the reasons shall be given for each; a
copy shall be placed in a waiver notebook; a copy
shall be mailed to the appropriate fire chief; and a
copy shall be given to the board of appeals. (Ord.
91-17 § 10, 1991).

13.11.110 Exemptions.
The following may be exempt from these regu-

lations: a single-family dwelling or duplex that is
built upon a single lot which is not constructed for
the purpose of sale or rental. To apply for this
exemption, the owner must indicate in a letter the
reasons for the request for exemption and distance
to the nearest water main. The owner shall sign an
agreement with the town to participate in an ULID
or LID or pay a fair share of any water main to be
placed in the future in his area and hold the town
harmless. (Ord. 91-17 § 11, 1991).
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Chapter 13.13

AGREEMENTS WITH OWNERS OF REAL 
ESTATE FOR WATER OR SEWER 

FACILITIES

Sections:
13.13.010 Latecomer agreements authorized.
13.13.020 Notice required.
13.13.030 Approval by the town council.
13.13.040 Provisions required in agreement.

13.13.010 Latecomer agreements authorized.
The town is hereby authorized to contract with

the owners of real estate in the manner provided in
Chapter 35.91 RCW, the Municipal Water and
Sewer Facilities Act. (Ord. 90-29 § 1, 1990).

13.13.020 Notice required.
The owner desiring to contract with the town

shall notify the mayor in writing at least 30 days
prior to construction of the facilities of his intent to
enter into a latecomer agreement with the town.
The notice shall contain the following information:

A. The description of the facilities to be
installed;

B. The legal and general description of the area
where the facilities are to be installed and a map
showing the location thereof;

C. The cost estimate of the facilities. (Ord. 90-
29 § 2, 1990).

13.13.030 Approval by the town council.
A. The owner shall submit the final construc-

tion costs to the mayor within 60 days from the
date of final approval of the construction by the
town. The matter shall then be submitted to the
town council, which shall have authority to
approve or disapprove entering into the latecomer
agreement with the owner. If the project is
approved for a latecomer agreement by the town
council, the town shall have 90 days thereafter to
finalize the agreement.

B. In the event the owner fails to comply with
any of the time limitations set forth in this chapter,
then the owner shall have waived his right to enter
into a latecomer agreement with the town. (Ord.
90-29 § 3, 1990).

13.13.040 Provisions required in agreement.
The latecomer agreement shall be approved as

to form by the town attorney and shall contain the
following provisions:

A. The latecomer agreement shall be in effect
for a period of up to 15 years from the date thereof.

B. The town shall have sole authority to deter-
mine the fair pro rata share of the cost of construc-
tion to be collected from latecomers for
reimbursement to the owner.

C. In addition to the amounts agreed to be col-
lected by the town, the town shall charge a sum
equal to 15 percent of the agreed amount to defray
the cost of labor, bookkeeping and accounting.

D. The ownership of all water and sewer main
lines shall be conveyed to the town and any water
or sewer line installation on private property shall
be conveyed with an appropriate easement in a
form acceptable to the town. All deeds and ease-
ments for the main lines shall be submitted to the
town within 60 days of the completion of construc-
tion. (Ord. 90-29 § 4, 1990).
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B. Appeals of decisions made by the public
works director may be brought before the council’s
public works committee, consisting of the mayor
and one council member appointed by the mayor,
who may direct the reevaluation of the appeal.
Appeals beyond the public works committee may
then be brought before the council.

C. Any appeal under this chapter shall be filed
with the public works director no later than 20 days
after billing. Any subsequent appeal shall be
brought within 20 days of the date of the decision
appealed from.

D. Nothing in this chapter shall be construed to
grant a right to judicial review that does not other-
wise exist in law. In all cases, the decision of the
council shall be final and conclusive. (Ord. 99-15 §
12, 1999).

Chapter 13.28

DEVELOPMENT AGREEMENTS FOR 
WATER, SEWER AND STREET 

FACILITIES

Sections:
13.28.010 Development agreement required.
13.28.020 Predesign conference.
13.28.030 Contents.
13.28.040 Execution.
13.28.050 Fees.
13.28.060 Exclusions.

13.28.010 Development agreement required.
Whenever any developer of commercial, indus-

trial or residential land desires or finds it necessary
to construct sanitary sewage facilities, water distri-
bution facilities, storm drainage facilities and
streets at his own expense before connection with,
delivery to and operation by the town, such devel-
oper shall, before securing a building or construc-
tion permit, enter into a developer’s agreement
with the town. (Ord. 91-7 § 1, 1991).

13.28.020 Predesign conference.
A predesign conference with the mayor or his

designee shall be held during which the matters
which will be in the development agreement will
be discussed. (Ord. 91-7 § 2, 1991).

13.28.030 Contents.
The development agreement entered into shall

contain but need not be limited to the following
provisions:

A. Prior to commencing construction the devel-
oper shall deliver to the town two (or such further
number as required by the town) sets of plans and
specifications, with an appropriate stamp by a pro-
fessional engineer, for the proposed sewer system,
water system, storm drainage system and streets
prior to construction, and the governing standards
for such plans and specifications;

B. Inspection requirements;
C. Conveyance of necessary property rights,

including but not limited to water lines, sewer
lines, drainage systems, roads which are to be used
as public roads and any necessary easements;

D. Notice of when construction commences;
E. Control over execution of construction con-

tracts;
F. State and county construction licenses and

permits;
G. Testing requirements of systems;
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H. Warranty bond for repairs necessary within
one year from the date of acceptance arising from
faulty labor, workmanship or materials;

I. Indemnity and hold-harmless clause;
J. Provision that the construction improvements

be performed by a licensed, insured and bonded
contractor;

K. Limitation on assignment of the agreement;
L. Provision for charges, taxes and future

assessments applicable to the property;
M. Waiver clause;
N. Certification of the consulting engi-

neer/town engineer as a prerequisite for connection
to the town sewer or water lines and acceptance of
streets;

O. Submission of a performance bond in an
amount satisfactory to the town to ensure comple-
tion of the improvements;

P. Agreements regarding easements and servi-
tudes;

Q. Change and correction requirements. (Ord.
91-7 § 3, 1991).

13.28.040 Execution.
The developer’s agreement shall be executed by

a developer presently constructing any sanitary
sewage facility, waste distribution facility, storm
drainage facility or street at his own expense prior
to connection with, delivery to or operation by the
town. (Ord. 91-7 § 4, 1991).

13.28.050 Fees.
The following fees shall be paid by the devel-

oper:
A. A plan review fee in the amount which the

consulting engineer/town engineer is paid for his
services.

B. An inspection fee at the rate of $40.00 per
hour.

C. A construction review fee in the amount
which the consulting engineer/town engineer is
paid for checking the progress, compliance and
completion of the improvements to required stan-
dards.

D. Reimbursement to the town for other actual
costs incurred in testing and verification that the
improvements meet required standards. (Ord. 91-7
§ 5, 1991).

13.28.060 Exclusions.
A development agreement shall not be required

for extension of utilities for two or less single-fam-
ily residences by a single individual. (Ord. 91-7 §
6, 1991).
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Water Quality Monitoring Plan
INTRODUCTION

This Water Quality Monitoring Plan presents the requirements for monitoring water quality at the
sources and in the distribution system in accordance with the drinking water regulations contained in
WAC 246-290-300. This plan also provides a summary of the existing water system facilities and
system operation.

Existing Water System Description

Water System Information

The Town of Eatonville (Town) is a municipal corporation that owns and operates a public water
system within its water service area. Water system data on file at the Department of Health (DOH)
for the Town’s system is as follows.

Information Type Description

System Type Group A - Community - Public Water System

System Names Eatonville Water Department

County Pierce

DOH System ID Number 22300K

Owner Number 1666

Address 201 Center Street West, PO Box 309, Eatonville, WA 98328

Contact Mr. Mike Tiller, Water Superintendent

Contact Phone Number (360) 832-6110

Water System Operation and Control

The Town’s sources of supply feed into the Town’s water treatment plant and the treated water is
routed to the Town’s clear wells. Level monitoring equipment in the clear wells sends a signal to the
Town’s master telemetry unit to call the sources of supply on. When the level in the clear wells is
low, Well Nos. 2 and 7 or Well Nos. 1 and 6 are turned on simultaneously. The Mashel River source
is only used when turbidity levels are acceptable and the Town is experiencing high summer demand
levels. The turbidity meters in the treatment plant read the turbidity of the raw water. When the
turbidity level is higher than approximately 50 Nephelometric Turbidity Units (NTU), a motorized
valve actuator on the river inlet is closed and water is diverted.

The Main Booster Pump Station (BPS) pumps water from the clear wells to the 996 Zone Reservoir.
When the level of the 996 Zone Reservoir drops, a signal is sent to the BPS to start the pumps. The
996 Zone is served by the 996 Zone Reservoir and the pumps at the Main BPS turn off when the
reservoir is full.
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In a similar manner, the Center Street BPS is controlled by the level in the 1050 Zone Reservoir and
the Hilltop BPS is controlled by the level in the Hilltop Reservoir. The pumps are turned on when
the level in the controlling reservoir is drawn down, and the pumps are turned off when the
controlling reservoir is full.

The four pressure reducing stations between the 1050 Zone and 996 Zone are not normally
supplying water, but are set to supply water to the 996 Zone upon a suppressed level in the 996
Zone Reservoir or during a localized drop in pressure, such as during a fire flow situation.

The two pressure reducing stations between the 1077 Zone and the 996 Zone are each equipped
with a large pressure reducing valve (PRV) that operates during suppressed levels in the 996 Zone
Reservoir, or drops in pressure. Each of the pressure reducing stations between the 1077 Zone and
the 996 Zone is also equipped with a small PRV that normally supplies water to the 996 Zone to
facilitate turnover in the Hilltop Reservoir.

Pressure Zones

A list of the Town’s existing pressure zones and their respective maximum hydraulic elevations is
presented in Table 1. The table also shows the estimated connections and population in each
pressure zone in 2011, based on a review of 2011 water supply data.

Table 1
Pressure Zones

Zone Maximum Water Demand Estimated Estimated

Name Hydraulic Elevation Allocation Connections Population

996 996 feet 84.9% 879 2,472

1050 1,050 feet 10.7% 111 312

1077 1,077 feet 4.4% 45 127

Totals 1,036 2,912

Water Sources

A list of the Town’s existing water sources is presented below in Table 2. All of the supply sources
supply the Main BPS, which pumps into the 996 Zone.
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Table 2
Water Sources

Pressure Year

Existing

Capacity

Well

Depth

Well

Diameter Pump

Pump

Motor

Size Control
Source Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Mashel River 996 Zone n/a 400 n/a n/a n/a n/a MF/Cl2/NaOH Clear Wells

Well No. 1 996 Zone 1966 210 43 12 Submersible 5 MF/Cl2/NaOH Clear Wells

Well No. 2 996 Zone 1969 220 44 10 Submersible 5 MF/Cl2/NaOH Clear Wells

Well No. 6 996 Zone 2004 200 73.5 12 Submersible 7.5 MF/Cl2/NaOH Clear Wells

Well No. 7 996 Zone 2004 325 99 12 Submersible 15 MF/Cl2/NaOH Clear Wells

1 = MF: membrane filtration; Cl2: chlorination; NaOH: caustic soda for pH

Water

Treatment
1

Water Storage

A list of the Town’s existing water storage facilities is presented below in Table 3.

Table 3
Water Storage

Reservoir Year Capacity Diameter

Base

Elevation

Overflow

Elevation

Overall

Height
Name Constructed Material (MG) (feet) (feet) (feet) (feet)

996 Zone Reservoir 996 Zone unknown Concrete 0.28 40 966.0 996.0 30.0

1050 Zone Reservoir 1050 Zone unknown Steel 0.22 30 1,007.8 1,050.0 42.2

Hilltop Reservoir 1077 Zone 2004 Steel 0.50 48 1,040.0 1,077.0 37.0

Pressure

Zone

Pump Stations

The Main BPS pumps water from the sources to the 996 Zone Reservoir. The Center Street BPS
supplies the 1050 Zone by pumping water from the 996 Zone. The Hilltop BPS pumps water from
the 996 Zone to the 1077 Zone. A summary of the existing BPS’s is provided in Table 4.
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Table 4
Booster Pump Stations

Booster Pump

Suction

Pressure

Discharge

Pressure Year

Existing

Pumping

Capacity

Number

of Pump Pump Motor Size
Station Zone Zone Constructed (gpm) Pumps Type (hp)

Main BPS Clear Wells 996 Zone 2006 2,250 3 Vertical Turbine (3) 60

Center St BPS 996 Zone 1050 Zone unknown 250 3 Centrifugal/Vertical Multi-stage (2) 5, (1) 3

Hilltop BPS 996 Zone 1077 Zone unknown 175 2 Centrifugal/Vertical Multi-stage (1) 5, (1) 7.5

Pressure Reducing Stations

A list of the Town’s existing pressure reducing stations is presented below in Table 4.

Table 4
Pressure Reducing Stations

Upper Zone Lower Zone Current

Pressure Reducing Station (From) (To) Status

Hilligoss Lane 1050 996 Active

Emerald Drive 1050 996 Active

Center Street BPS 1050 996 Active

Ridge Road 1050 996 Active

Lower Hamner Springs 1077 996 Active

Orchard Avenue 1077 996 Active
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Water Treatment

The Town utilizes an automated membrane filtration plant for treatment of its water supply sources.
The treatment plant was constructed in 2006 and replaced the slow sand filtration plant previously
used for water treatment. The Town currently has four active well sources and a surface water
source that are treated by the membrane filtration plant. The surface water source flows by gravity
and the well sources are pumped to a raw water holding tank at the water treatment plant. The
surface water source is monitored for turbidity and the source can be diverted if turbidity levels are
high.

Prior to entering the raw water holding basin, the raw water from the wells and surface water source
is injected with a coagulant. The coagulant is injected directly from the bulk storage container to the
dosing point using a chemical metering pump. After injection of the coagulant, a flash mixing
system rapidly mixes the chemical into the water supply prior to entering the raw water holding
basin. The raw water basin provides a minimum of 10 minutes of contact time for the coagulant to
react with the natural organic material. The basin is equipped with three submersible pumps that
pump the raw water from the basin to the membrane filter skids located in the main treatment plant
building.

The treatment plant facility is equipped with two 500,000 gallon per day (gpd) filter skids. Each skid
contains a small raw water tank, variable speed permeate pump, membrane modules, permeate
storage/backwash supply tank, air scrub system, controller, water quality monitoring equipment, and
other miscellaneous piping, valves, and instrumentation required for a fully automatic system. The
Town has the ability to add a third 500,000 gpd skid in the future for a total plant capacity of 1.5
million gallons per day (MGD).

During filtration, water is drawn through the membrane using the pressure differential developed
from the suction of the filtrate pump. Particulate matter greater than 0.1 micrometer (m) is
removed at the surface of the membrane using a barrier filtration mechanism. As particulate matter
accumulates on the membrane surface, the treatment system automatically performs a backwash
process to remove the accumulated particles. The system also performs automatic cleans periodically
with a phosphoric acid clean followed by a sodium hypochlorite clean. Citric acid is also used
occasionally in the membrane cleaning process.

The filter water is disinfected utilizing an on-site sodium hypochlorite generation system. The system
is capable of generating 24 pounds of chlorine per day. Chemical metering pumps are used to
control the injection of chlorine. The pH of the filter water is also adjusted downstream of the filter
system. Chemical metering pumps are used to control the amount of caustic soda added to the water
for pH adjustment. The pH is adjusted to a level above 7.0, and the normal range is between 7.3 and
7.6. The treated water is routed through a baffled contact time (CT) basin, which is adjacent to the
raw water basin, to provide adequate contact time. A chlorine residual analyzer analyzes the chlorine
residual at three locations: pump station discharge, pre-CT basin downstream of injection and
mixing, and post-CT basin. Approximately 1.0 milligrams per liter (mg/L) free residual is provided.

The treated water is routed to two on-site clear wells with a total storage of approximately 232,000
gallons. A third basin of 116,000 gallons will be available in the future. Water flows by gravity
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through the clear wells into the Main BPS, where it is pumped through a transmission main to the
996 Zone.

SOURCE WATER QUALITY MONITORING

The Town is required to perform water quality monitoring at each of the active sources for
inorganic chemical and physical substances, organic chemicals, unregulated inorganic and organic
chemicals, and radionuclides. The monitoring requirements that the Town must comply with are
specified in WAC 246-290-300. The Town must comply with the requirements for both surface
water and groundwater under the influence of surface water. Table 5 summarizes the source and
distribution water quality monitoring requirements for the next several years. The table is based on
information available at the time that this document was prepared and may change in the future.

Monitoring Requirements and Procedures

Inorganic Chemical and Physical – A minimum of one sample shall be taken after treatment at
the entry point to the distribution system for each source (i.e., the river and the well field).
Monitoring for primary and secondary inorganic chemical and physical substances, except for nitrate
and asbestos, shall be accomplished once for the well sources and the river source within the 2011
to 2019 monitoring period. If a maximum contaminant level (MCL) is exceeded, quarterly sampling
is required for at least two quarters.

Monitoring for nitrate shall be accomplished once per year. Monitoring for nitrite shall be
accomplished once every three years. The repeat monitoring frequency shall be quarterly for at least
one year following any one sample in which the concentration is greater than or equal to 50 percent
of the MCL for nitrate or nitrite.

Monitoring for asbestos was required during the first 3-year compliance period of the 9-year
compliance cycle which started January 1, 2011. Systems not vulnerable to asbestos contamination at
the source or in the distribution system (due to asbestos cement pipe) may apply to the State for a
waiver of the monitoring requirements. Since the Town’s distribution system contains asbestos
cement pipe, asbestos monitoring is required every 9-year compliance cycle. A sample must be taken
at a tap served by an asbestos cement pipe where asbestos contamination is most likely to occur. If
the MCL is exceeded, quarterly sampling is required for at least two quarters.
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Table 5
Monitoring Schedule for 2012-2017

When Monitor Monitoring Group Test Method Upon Violation

2012

March Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

May Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July All Active Sources Herbicides SOC Quarterly for 2 Quarters

July River Source General Pesticides SOC Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August 10 Homes Lead and Copper LCR (2) - 6 Month Periods

August Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

November Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

2013

March Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

April All Active Sources Radionuclides RAD Quarterly

May Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August Distribution Stage 1 DBPs TTHM & HAA5 Quarterly for 2 Quarters

October Distribution Asbestos ASB Quarterly for 2 Quarters

November Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

2014

March Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

April River Source Volatile Organic Chemicals VOC Quarterly for 2 Quarters

May Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

November Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

2015

March Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

May Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July All Active Sources Herbicides SOC Quarterly for 2 Quarters

July All Active Sources General Pesticides SOC Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August 10 Homes Lead and Copper LCR (2) - 6 Month Periods

August Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

November Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

2016

March Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

April All Active Sources Radionuclides RAD Quarterly

May Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July Well Field Volatile Organic Chemicals VOC Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

November Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

2017

March Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

April River Source Volatile Organic Chemicals VOC Quarterly for 2 Quarters

May Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

July All Active Sources Nitrates NIT Quarterly for 1 Year

August Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters

November Distribution Stage 2 DBPs TTHM & HAA5 Quarterly for 2 Quarters
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Volatile Organic Chemicals – A minimum of one sample shall be taken after treatment at the
entry point to the distribution system for each source. Monitoring for volatile organic chemicals
(VOC) shall be accomplished once every 3 years for each compliance period (2011-2013, 2014-2016,
etc.) for the Mashel River source. The Town currently has a waiver for VOC testing of the well field
through December 2013. If an MCL is exceeded, quarterly sampling is required for at least two
quarters. The State may then allow annual monitoring, if the results are satisfactory. After three
consecutive annual samples that comply with the MCLs, a waiver for reduced monitoring (once
every 3-year compliance period) may then be applied for again.

Synthetic Organic Chemicals – A minimum of one sample shall be taken after treatment at the
entry point to the distribution system for each source. Monitoring for synthetic organic chemicals
(SOC’s) such as herbicides and pesticides shall be accomplished once every 3 years for each
compliance period (2011-2013, 2014-2016, etc.), if a monitoring waiver is not provided by the State.
If an MCL is exceeded, quarterly sampling is required for at least two quarters. The State may then
allow annual monitoring, if the results are satisfactory. After three consecutive annual samples that
comply with the MCL’s, a waiver for reduced monitoring may then be applied for again. The Town
currently has waivers through December 2013 which removes the responsibility to monitor for
ethylene dibromide (EDB), other soil fumigants, dioxin, endothall, diquat, glyphosphate, and
insecticides for all active sources. The well field has a waiver through December 2013 that removes
the responsibility to monitor for general pesticides.

Unregulated Inorganic Chemicals – Sulfate is the only unregulated inorganic chemical that must
be monitored under the current State regulations. A minimum of one sample shall be taken after
treatment at the entry point to the distribution system for each source. Initial monitoring had to be
completed prior to December 31, 1995. Monitoring, thereafter, is required at least once every 5
years, unless a waiver is granted by the State. The Town monitors for sulfate at least every 5 years
when monitoring is done for regulated inorganic compounds.

Unregulated Volatile Organic Chemicals – A minimum of one sample shall be taken after
treatment at the entry point to the distribution system for each source. Initial monitoring had to be
started no later than January 1, 1991. Monitoring, thereafter, is required at least once every 5 years.
The Town monitors for unregulated VOCs when samples for regulated VOCs are taken.

Unregulated Synthetic Organic Chemicals – A minimum of one sample shall be taken after
treatment at the entry point to the distribution system for each source. Initial monitoring had to be
completed prior to December 31, 1995. Monitoring, thereafter, is required at least once every 5
years, unless a waiver is granted by the State. The Town monitors for unregulated synthetic organic
chemicals when samples for regulated synthetic organic chemicals are taken.

Radionuclides – A minimum of one sample shall be taken after treatment at the entry point to the
distribution system for each source. Initial monitoring for gross alpha particle radioactivity, radium-
226, and radium-228 required four consecutive quarterly samples. Monitoring, thereafter, requires
four consecutive quarterly samples at least once every 48 months. The analysis for radium-226 and
radium-228 may be omitted, if the results from the gross alpha particle radioactivity analysis are less
than 5 pCi/L. In addition, if the results of the initial analysis are less than half of the established
MCL, the required monitoring may be reduced to a single sample collected every 48 months. The
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initial radionuclide samples collected in 1998 and 1999 resulted in levels much less than the MCL, if
detectable at all, and the Town may now monitor for radionuclides once every 3 years.

DISTRIBUTION SYSTEM WATER QUALITY MONITORING

The Town is required to perform water quality monitoring within the Eatonville distribution system
for coliform bacteria, disinfectant (chlorine) residual concentration, lead and copper, and
trihalomethanes in accordance with WAC 246-290.

Monitoring Requirements and Procedures

Coliform Bacteria Routine Sampling – Specific requirements are contained in WAC 246-290-300.
A minimum of three distribution samples per month shall be taken from different locations
throughout the system, based on the Office of Financial Management estimated population of 2,785
in 2011. The Town is required to obtain three distribution samples and samples shall also be taken
from each source when it is in use (i.e., Mashel River and the well field). If a coliform presence is
detected in a sample, three repeat samples must be taken. Five samples must be taken the following
month. Currently the Town obtains four samples per month to obtain an adequate representation of
distribution system. Source samples are also collected each month.

Table 6 lists the locations of the Town’s routine sampling sites, including the upstream and
downstream sampling locations in the event that repeat sampling is necessary. The sample sites are
also shown in Figure 1 and correspond to the assigned numbers in the table.

A total of four system samples and two source samples are collected each month.

Coliform Bacteria Repeat Sampling – In the event that a sample tests positive for coliform, a
repeat sample shall be taken at the same location as the suspect sample, and two additional samples
shall be taken within five service connections upstream and downstream of the suspect sample.
These repeat samples shall be taken by the end of the next business day after receiving the
unsatisfactory results. If the results conclude that a MCL is exceeded (i.e., coliform are present in
two or more samples for the month, including repeat samples), the Town shall proceed with public
notification in accordance with WAC 246-290-495.
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Table 6
Coliform Monitoring Sampling Locations

Routine (S) Pressure

Number or Repeat (R) Address Zone

1 S 249 Mashel Avenue North 996

R 233 Mashel Avenue North 996

R 201 Lynch Cheek Road East 996

2 S 201 Center Street East 996

R 205 Center Street East 996

R 111 Center Street East 996

3 S 301 Antonie Avenue North 996

R 303 Antonie Avenue North 996

R 221 Antonie Avenue North 996

4 S 360 Center Street East 996

R 388 Center Street East 996

R 320 Center Street East 996

Disinfectant Residual Concentration – The Town must comply with disinfectant residual
concentration requirements for treated surface water and groundwater under the influence of
surface water. Disinfection requirements applicable to the Town are contained in WAC 246-290-662
for filtered systems, which states that a minimum 0.2 mg/L disinfectant residual concentration shall
be maintained at the point the water enters the system and that the disinfectant residual
concentration in the distribution system is detectable in at least 95 percent of the samples taken each
calendar month. The Town’s chlorination target is to maintain a residual disinfectant concentration
of at least 0.2 mg/L throughout the distribution system. Samples collected and submitted for
coliform testing shall also be tested for disinfectant residual concentration to ensure the disinfectant
residual meets the regulatory requirements and achieves the target levels set by the Town. Chlorine
residual shall also be sampled daily at one location within the distribution system. Chlorine residual
sampling results shall be sent to DOH by the 10th of each month.

Lead and Copper – Specific requirements are contained in Title 40, Parts 141.86, 141.87, and
141.88 of the Code of Federal Regulations (CFR). Initial monitoring, beginning in 1993, required 20
samples for each 6-month monitoring period for the Town’s population. After two consecutive 6-
month monitoring periods of meeting the lead and copper action levels, 10 samples taken during
June, July, August, or September were required once per year. After three consecutive years of
monitoring and meeting the lead and copper action levels, 10 samples taken during June, July,
August, or September are required every 3 years. If the lead and copper action levels are exceeded
during the first two consecutive 6-month monitoring periods, the system is required to implement
corrosion control treatment. Within 36 months of optimal corrosion control installation, systems of
the Town’s size are required to monitor for lead and copper during two consecutive monitoring
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periods. If the water quality parameters are met during the follow-up monitoring, the system may
reduce monitoring to once per year or less frequently as required by the State.

The Town collected 20 samples for each of the two consecutive 6-month monitoring periods during
1993 and 1994. Approximately ten samples were also collected during two consecutive 6-month
periods in 1995, and ten samples were taken during 2000 prior to treatment. The results indicated
that the 90th percentile concentration of lead from each group of samples exceeded the action level,
except for 1993 when the 90th percentile equaled the action level of 0.015 mg/L. The 90th percentile
concentration of copper exceeded the action level in all sampling groups. The Town began adding
sodium hydroxide to the water in 2000 for corrosion control purposes. Lead and copper monitoring
completed in 2001 and 2002 indicates that lead and copper levels were below the action levels at the
90th percentile. Lead and copper monitoring was then completed annually for 3 years after source
water treatment was installed, but at a reduced level of 10 homes rather than 20 homes. After the 3
years of annual monitoring, results indicated that the lead and copper action levels had been met,
and monitoring requirements were reduced to 10 homes every 3 years.

Sample sites shall be selected based on the known existence of lead pipes, copper pipes, and copper
pipes with lead solder in accordance with 40 CFR 141.86(a). All samples, except for lead service line
samples, shall be “first draw tap samples” taken at a cold water tap in which water has not been
drawn from the tap for at least 6 hours. Lead service line samples shall be collected in one of three
ways in accordance with 40 CFR 141.86(b). The locations of future sample sites shall be the same as
past sample sites, unless unavoidable conditions prevent sampling at the same locations.

Fluoride Concentration – Specific requirements are contained in WAC 246-290-460 for systems
that are fluoridating drinking water. The Town does not currently fluoridate its water. However, if
the Town decides to fluoridate the water supply in the future, the concentration of fluoride shall be
maintained in the range of 0.8 through 1.3 mg/L. Determinations of fluoride concentrations shall be
made daily, and reports of the analyses shall be submitted to DOH within 10 days of the end of the
reporting month. Monthly check samples shall be taken downstream of each fluoride injection
point, at the first sample tap where adequate mixing has occurred.

Disinfection Byproducts – Specific requirements are contained in WAC 246-290-300. The Stage I
Disinfectants and Disinfection Byproducts Rule and the Interim Surface Water Treatment Rule were
the first phases in rulemaking as part of the 1996 amendments to the Safe Water Drinking Act.
Monitoring requirements for Stage I will be replaced with the implementation of the Stage II
Disinfectants and Disinfection Byproducts Rule at the end of 2013 for the Town.

Under the Stage I and Stage II Disinfectants and Disinfection Byproducts Rule, the Town is
required to monitor for total trihalomethanes (TTHM) and five haloacetic acids (HAA5) every 3
months. Based on the Town’s water service population, two samples are required. The sample
locations should be according to the Town’s initial distribution system evaluation (IDSE), included
as Appendix O of this Plan.
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Watershed Control Program

INTRODUCTION

All federally defined Group A public water systems using surface water or groundwater under the
direct influence of surface water (GWI) sources are required to develop and implement a watershed
control program. The Town of Eatonville (Town) is subject to the watershed control program
requirements since it withdraws water from the Mashel River and four GWI wells for supply. The
following information serves as an initial watershed control program for the Town.

Watershed Control Elements

The Washington State Department of Health (DOH) administers the state wellhead protection and
watershed control program and the required elements are contained in Washington Administrative
Code (WAC) 246-290-135. Since the Town’s water supply sources are either surface water or GWI,
the wellhead protection elements, including wellhead protection area delineation, are not applicable.

The minimum required elements of a watershed control program are as follows.

 A description of the watershed that includes its location, hydrology, and land ownership, and
the identification of activities that may have a negative impact on source water quality.

 An inventory of all potential sources of surface water contamination, including the locations
of owners/operators located within the watershed that have a significant potential to
contaminate the source water quality.

 Watershed control measures that include documentation of ownership and relative written
agreements as well as monitoring activities and water quality.

 System operation and emergency provisions.

 Documentation of water quality trends.

EXISTING WATERSHED, WATER QUALITY, AND CONTROL

Watershed Description

The Town is located in southern Pierce County, Washington, in the Nisqually Watershed, west of
Mount Rainier.

The Mashel River sub-basin of the Nisqually Watershed is located east of the Town, as shown in
Figure L-1, has an area of approximately 52 square miles, and includes two major tributaries, Beaver
Creek and Busy Wild Creek, which are upstream of the Town’s drinking water diversions. The
geology of the Mashel River Watershed upstream of Busy Wild Creek is made up of shallow soils
above volcanclastic bedrock with andesitic outcroppings. The portion of the drainage basin between
Busy Wild Creek and the Town is made up of the same materials partially buried under glacial drift
(Nisqually Indian Tribe 2003).

The Town’s water supply is obtained from surface water diverted from the Mashel River and a
combination of four GWI wells. The Town’s well field is located adjacent to the Mashel River and is
considered a GWI source. According to a March 2010 study by Golder Associates titled, Town of
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Eatonville Phase 1 Storage Evaluation, the evidence to support that the aquifer and river are directly
connected include the following:

 The Mashel River loses about 2 to 3 cubic feet per second to groundwater recharge as
the river flows out of Boxcar Canyon, approximately 1 mile upstream of the Town
where the channel is on basaltic bedrock, onto the alluvial sediments in the Town’s well
field area.

 Groundwater levels increase rapidly in response to increases in stage in the river,
indicating infiltration from the river, especially during storm events, is a major source of
recharge to the alluvial aquifer.

 A rise in river stage of approximately 1 foot has been observed to lead to a rise in
groundwater elevation of approximately 6 feet on multiple occasions.

Turbidity of the groundwater is elevated and increases in response to high flow in the Mashel River
when the aquifer is being recharged. This watershed’s remote location on the flank of Mount Rainier
decreases the likelihood of water quality impacts associated with development, but does not
completely eliminate the threat of contamination. The major land use activity in the Mashel River
Watershed upstream of the Town’s water intake is forestry. Land is managed mostly by private
timber companies and human activity is related primarily to forestry related pursuits. There are also
some parcels of small private land ownership in the area directly to the east of the Town. The area is
popular for recreational activities, including hunting, fishing, and hiking.

Water Quality Trends

The quality of the Town’s sources has been good and meets or exceeds all drinking water standards.
The Town monitored the Mashel River source annually for volatile organic chemicals (VOCs),
inorganic chemicals (IOCs), and physical substances. The river source was monitored for synthetic
organic chemicals (SOCs) once during the 2004 through 2006 and 2007 through 2009 monitoring
periods. Monitoring IOCs, VOCs, and radionuclides for the Well Nos. 1, 2, 6, and 7 well field and
river source was accomplished once per every 3-year monitoring period. Nitrate monitoring has
been performed once per year since at least 1999. The results of IOC (including nitrate) monitoring
and VOC monitoring for the Town’s sources indicate that all primary and secondary standards were
met. The results of radionuclide monitoring indicated that all of the Town’s sources were in
compliance with the regulations. SOC monitoring of the river source indicated that SOC levels were
below the Maximum Contaminant level (MCL). In 2007, the Town sampled for arsenic and found
that the levels were well below the MCL, per the arsenic rule.

Although turbidity is not regulated by the Environmental Protection Agency (EPA), turbidity is
monitored at the water treatment plant intake. The Town’s sources have historically had relatively
high turbidity levels and the sources are filtered, in part, due to these levels. Chart 1 displays the
average monthly turbidity level and the peak monthly turbidity levels at the water treatment plant.
Typically, the turbidity values are recorded for the river and well sources in the summer months and
only the wells at other times of the year. Generally, the average turbidity is higher in the winter
months than the summer month. Peaks in turbidity occur at various times of the year.
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Chart 1
Influent Turbidity at the Water Treatment Plant

Susceptibility Assessment Summary

In 1994, DOH developed the Susceptibility Assessment Survey Form for water purveyors to
complete for use in determining a drinking water source’s potential for contamination. DOH
assigned a high susceptibility rating to the Mashel River and the groundwater well field (Well Nos. 1
and 2), based on the results of the susceptibility assessment survey for each source. Copies of the
susceptibility assessment forms are in Appendix Q of the Town’s 2012 Comprehensive Water
System Plan. Well Nos. 6 and 7 have not been rated, but are considered additions to the existing well
field.

Sanitary Control Area
WAC 246-290-135 mandates, “The purveyor shall maintain a Sanitary Control Area (SCA) around
all sources for the purpose of protecting them from existing and potential sources of
contamination.” It also states, “For wells....., the minimum SCA shall have a radius of one hundred
feet.” The Town does not presently own all of the land within the 100-foot radius of Well Nos. 6
and 7, as shown in Figure L-2, and taking action to ensure that the SCA requirement is met is a
high priority. As the purveyor, the Town is required to maintain authority over construction, storage,
and disposal of contamination within the SCA, as well as the right to complete sanitary control. In
addition, the Town is required to submit legal documentation stating that the purveyor is
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maintaining control of any sources of contaminants within the SCA. The Town should directly
manage all SCAs to assure water supply protection.

WATERSHED CONTROL MEASURES

Existing Measures

The Town’s existing efforts toward protecting its water resources include:

 Restricting access to well sites;

 Conducting daily inspection of all source of supply;

 Posting signage indicating the presence of a public water source;

 Purchasing property along the Mashel River;

 Being observant of potential harmful activities that can eventually affect the sources of
supply; and

 Monitoring source water quality.

Potential Future Measures

In addition to the existing watershed control measures currently in place, the Town is considering
the following additional measures to enhance the existing measures.

 Ownership or control of the Sanitary Control Areas.

 Increased monitoring of source water quality.

 Continued protection of Town-owned land along the Mashel River. Ensure that proposed
improvements do not pose a water quality threat to the river and that best management
practices are utilized during and after any construction. Ensure that the required buffers are
met for all critical areas.

 Community Forestry Initiative – The Nisqually Community Forest is a community forest in
the Upper Nisqually Watershed that is upstream of the Town’s Mashel River diversion. The
purpose of the community forest is to define 20,000 to 30,000 acres of the forest for forest
production, employment, recreation, education, and conservation. The Town should
continue to coordinate with the Nisqually Community Forest to ensure changes to the forest
are beneficial to the Mashel River. The sustainable harvest techniques proposed should have
a positive impact on the Mashel River as compared to existing forestry practices.

 Low Impact Development – Low Impact Development (LID) is a method of stormwater
management that reduces impervious surface area, promotes infiltration, and utilizes best
management practices to capture and treat stormwater runoff locally. LID benefits the water
resources by more closely simulating predevelopment hydrologic characteristics. Per the
Pierce County Stormwater Management and Site Development Manual, LID should be considered
in areas that are adjacent to rivers and for sites underlain by a critical aquifer recharge area.
All approved forms of LID best management practices are appropriate in a critical aquifer
recharge area. The Town should encourage developers to utilize LID Best Management
Practices, including but not limited to: minimizing impervious surface, retaining native



Watershed Control Program

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 5 J:\DATA\EAT\111-070\PLAN\EAT 2012 WATERSHED CONTROL PROGRAM.DOC (1/29/2013)

vegetation, roof downspout controls and infiltration, rainfall reuse, and alternative paving
surfaces.

 Contact owners and operators of potential sources of contamination in the Town and
upstream of the Town.

INVENTORY OF POTENTIAL CONTAMINANTION SOURCES

An essential element of watershed control is an inventory of potential sources of surface water
contamination. The inventory should include the locations of owners and operators located within
the watershed that have a significant potential to impact the source watery quality.

Inventory Approach

Since the Town’s water supply is obtained directly from the Mashel River or indirectly from GWI
wells adjacent to the river, the primary concern is to protect the Mashel River from contamination.
The following initial steps were completed to inventory the potential sources of contamination
within the Mashel subbasin of the Nisqually basin.

 Review of existing Mashel River water quality data from the Clean Water Act Section 303(d)
list and miscellaneous other sources.

 Review of land ownership upstream of the Town’s water supply sources.

 Review of the Washington State Department of Ecology (Ecology) maintained Facility/Site
database and other databases that list facilities and operations that could pollute the air or
water. These include spill cleanup sites; hazardous waste management facilities; hazardous
waste generators; licensed laboratories; superfund sites; facilities with water quality permits;
underground storage tanks (UST); leaking underground storage tanks (LUST); and solid
waste and recycling centers.

Inventory Findings

Mashel River Water Quality

Section 303(d) of the Clean Water Act requires Washington State to maintain a list of surface waters
throughout the state that are impaired by pollutants. In accordance with WAC 173-201A, Ecology
assesses the water quality of the state’s surface water bodies. All waters with available water quality
data are assessed and placed into one of five categories. Category 5 represents the 303(d) listed
waters where at least one characteristic or designated use is impaired as evidenced by failure to attain
the applicable water quality parameter. Only the Category 5 waters require preparation of water
quality improvement projects known as Total Maximum Daily Loads (TMDLs). Category 1
represents waters with available data showing attainment of the water quality standard for the
parameter tested. Category 2 waters are waters with insufficient data for listing the segment as
impaired, but a water quality concern remains. Category 3 waters lack sufficient data and Category 4
waters are impaired, but do not require a TMDL.

According to the 2008 Washington State Water Quality Assessment (Ecology, 2009), the only 303(d)
listing for the Mashel River within the Town’s boundary is a Category 5 listing for temperature. This
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listing encompasses a segment of the river near the Town’s source of supply diversion.
Temperatures are elevated in this section of the river, typically during the low-flow season, which
contributes to a general decrease in viability for salmonid populations using the river at this time,
including Endangered Species Act-listed species. Temperature impairment is caused by a variety of
factors, including development adjacent to the river, wastewater treatment plant return flow, water
diversion, the geomorphology of the river, complexity in the river column, amount and type of
vegetative cover in the riparian zone, and various other factors. Assessment data for the Mashel
River from 2008 water quality assessment is included in Appendix 1.

Upstream of the diversion and before the confluence with Beaver Creek, the river segment is also
considered Category 5. Upstream of the confluence with Beaver Creek, the Mashel River segment is
classified as Category 1. Further upstream near the confluence with Busy Wild Creek, the Mashel
River segment at this location is classified as Category 2. Beyond the Catergory 2 segment of the
river in the northeast reaches of the river, the Mashel River is again classified as Category 1.

The development of a TMDL is required for water segments placed on the 303(d) list. A TMDL has
not been prepared for the segments of the Mashel River on the 303(d) list.

Stream Channel Assessment of the Mashel Watershed Administration Unit, prepared for the Nisqually Tribe,
located sources of sediment loading in the watershed. Sources identified included natural landslides,
bank and channel erosion, soil creep, and surface erosion. Forest roads were also cited as a large
contributor in some basins. High sediment loads may have a negative impact on the capabilities of
the water treatment facility. Primary concerns for contaminant transport into the river are related to
landslides and erosion causing high sediment loads, Giardia lamblia cysts, coliform bacteria, and
spills related to the road access or forestry practices.

Land Ownership

Land ownership along the Mashel River and Busy Wild Creek upstream of the Town’s supply
sources was reviewed to determine other potential sources of contamination in the upstream portion
of the watershed. Along the Mashel River in the Town limits, the Town owns a significant portion
of the land along the river allowing protection of the sources of supply. A few properties are owned
by single-family owners and land developers. As that land develops, the Town must coordinate with
the developers regarding allowed activities along the riverfront. Beyond the Town limits, the land is
primarily owned by various forestry and land conservation groups as shown in Figure L-3. The
Nisqually Land Trust owns a swath of land along the Mashel River and the trust plans to manage the
land while ensuring positive environmental benefits. Land that is properly conserved or protected
will benefit source water quality. Generally, forestry practices have the potential to increase the
amount of sediment entering the river, which can impact the turbidity of the source water, but
conservation groups plan to redefine the community forest and provide positive impacts to the
watershed.

Ecology Databases

The inventory efforts involving the review of various Ecology databases revealed multiple potential
sources of contamination within the Mashel River subbasin of the watershed. Approximately 26
potential contamination sources were identified, including leaking underground storage tanks,
hazardous waste generators, toxic waste cleanup sites, and facilities with water quality permits. A



Watershed Control Program

TOWN OF EATONVILLE COMPREHENSIVE WATER SYSTEM PLAN 7 J:\DATA\EAT\111-070\PLAN\EAT 2012 WATERSHED CONTROL PROGRAM.DOC (1/29/2013)

summary of the sites is provided in Appendix 2. A majority of the sites are located within the
Town’s corporate limits or just beyond the limits and are shown in Figure L-2. Further upstream
from the Town, along the Mashel River and Busy Wild Creek, there were no potential contaminant
sources identified within Ecology’s databases.

Although most of the identified potential contaminant sites present a risk to groundwater and soil
rather than directly to surface water, the risk to surface water is not negligible and should be further
evaluated. These results are the result of preliminary database research and a more exhaustive field
inventory and assessment is necessary in the future. Once a more detailed evaluation of the potential
sources of contamination is completed, contact should be made with owners to ensure they are
aware that the potential sources of contamination are located within the watershed for the Town’s
drinking water supply.

Other Potential Sources of Contamination

Other potential sources of contamination that were not inventoried at this time include:

Septic Systems – Septic systems for wastewater disposal and treatment may be found in areas of
the Town that are not served by the Town’s sewage collection system. The ability to remove
pollutants from the discharge of these systems depends on the type of the surrounding soil. In
addition, septic systems may be unlawfully used for disposal of toxic materials.

Home Oil Furnace Tanks – Some residents in the Town area may be using oil furnaces to heat
their homes. The fuel for oil furnaces can be stored in above-grade or buried tanks.

Hazardous Household Materials – Almost all households have hazardous materials that are
commonly used for a variety of cleaning and maintenance purposes, including cleaning solvents,
paint, antifreeze, and engine oil.

Private Wells – Improperly abandoned wells may pose a threat to the Town’s sources. Wells with
insufficient seals can provide a pathway for contaminants to enter the aquifer used by the Town’s
sources. A list of completed wells with reports is available on Ecology’s website.

Stormwater – Stormwater runoff can potentially contaminate the Town’s sources if it is not
properly treated. Runoff from industrial and commercial areas can contain high levels of metals and
hydrocarbons. Runoff from residential areas is typically high in nutrients, pesticides, and metals. The
Town’s consideration of regional detention and infiltration facilities could potentially impact the
aquifers.

Creeks – Creeks located within the watershed can carry contaminants that may pose a threat to the
Town’s sources. The Town discharges stormwater into Lynch Creek, which is within the Ohop
Creek Watershed.

Agricultural Practices – Agricultural activities within the watershed can be a threat to the Town’s
sources.

Wastewater Treatment Facility – The Town’s wastewater treatment plant is located approximately
0.6 miles downstream of the water system intake in the Mashel River. The probability of
contamination from effluent released by the treatment plant is reduced because it discharges to the
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Mashel River downstream of the well field and the river intake. However, upland activities at the
treatment plant need to be carefully evaluated and monitored to avoid source contamination.

EMERGENCY PROVISIONS

An Emergency Response Plan was developed as a part of the Town’s 2005 Comprehensive Water
System Plan. The Emergency Response Plan includes a contingency operation plan for the sources
and other water system facilities. The contingency operation plan for the sources in the event of
contamination is as follows.

Emergency Condition: Surface Water Contamination

Impact on System: Potentially major impact. Water not suitable for potable use – major loss of
supply. The Town currently uses the Mashel River for surface water supply and one GWI well field.

Emergency Response:

1. Shut down the river intake and wells.

2. Notify DOH of the surface water contamination.

3. Notify all customers of the problem and instruct them to boil all water to be used for
consumption and cooking, if boiling is effective for this type of contamination and the
contamination is not isolated within the treatment facility.

4. Analyze water quality of water within reservoirs and dispose of properly if contaminated.

5. Disinfect reservoirs and water mains, as necessary, to remove contaminated residuals.

6. Adjust control of system facilities, as necessary, to provide supply from storage facilities if
water within them is not contaminated.

7. Monitor water quality at affected intakes and investigate cause of contamination.

8. Implement water use reduction measures, as necessary, to ensure an adequate supply of
water.

RECOMMENDED WATERSHED CONTROL MEASURES
The Town’s Watershed Control Program is an on-going effort that requires resources to ensure its
effectiveness in protecting the source of drinking water that is supplied to the Town’s customers.
The following tasks are recommended, by relative priority, for on-going watershed control.

Highest Priority

 Seek ownership, limit development, and manage all SCAs for protection of water supply
sources. If purchase of the land is not an option, the Town must obtain a duly recorded
restrictive covenant restricting the use of the land.

 Properly abandon Well No. 5 due to low flow rates and limited wellhead protection.

 Initiate and coordinate with the upstream landowners, timber operators, the Community
Forestry Initiative, and the Washington State Department of Natural Resources to address
management of spills, landslides, road erosion and related issues that impact water quality in
the Mashel River upstream of the water supply intake and well field.
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 Develop and implement a more protective water quality monitoring program to evaluate
seasonal changes in the surface water quality, especially total suspended solids, bacteria and
turbidity.

 Actively monitor and participate in the TMDL (total maximum daily load) process.

Medium Priority

 Develop an accurate delineation of critical aquifer recharge areas and potential wellhead
protection area boundaries utilizing aquifer water level monitoring and mapping.

 Develop relationships with major upstream landowners and timber operators and provide
contact information to promote early notification of upstream contaminant spills. Review
forest project applications submitted to the Washington State Department of Natural
Resources for projects in the Mashel River Watershed.

 Develop signage at access points to the Mashel River to inform people that they are entering
an area that contains the Town’s drinking water source and is vulnerable to surface activities.

 Develop a program that encourages LID within the Town.

Lower Priority

 Develop a watershed control ordinance that addresses permitted uses and performance
standards for land use management and activities within designated watershed areas, critical
aquifer recharge areas, and potential wellhead protection areas. Facilities that pose a high risk
to source of supply contamination, such as gas stations; oil recycling; dry cleaners; fuel
storage facilities; high-density animal keeping; high-density septic systems; and golf courses
should be addressed. Coordinate these efforts with Pierce County.

 If the aquifer water level monitoring and mapping indicates that the Town has specific
wellhead protection areas that must be protected to a higher degree than required by
watershed control, fulfill the requirements of WAC 246-290-135 for wellhead protection
including:

- Perform a more detailed inventory and assessment of all potential sources of
groundwater contamination within the identified wellhead protection areas.
Especially review leaking underground storage tanks, fuel/petroleum (large quantity)
storage facilities, septic systems, and agricultural practices.

- Confirm location, condition, and proper closure of abandoned wells and identified
Leaky Underground Storage Tanks, especially those within 1-year time of travel
zones.

- Inventory, map, and evaluate septic systems within all identified wellhead protection
areas.

- Develop signage at the perimeter of and at strategic locations around the wellhead
protection areas to inform people that they are entering an area that contains the
Town’s drinking water source and is vulnerable to surface activities.

- Distribute the required notifications as a result of updated delineations and inventory
findings.
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- Develop and distribute public education materials within the wellhead protection
areas to address groundwater protection and household, landscape, and gardening
practices that could affect groundwater quality.

SCHEDULE
The Town has completed a majority of the minimum watershed control requirements in accordance
with WAC 246-290-135. The Town will seek ownership, limit development, and manage all SCAs
for protection of water supply sources by December 2013. All other high-priority recommended
watershed control measures are planned for 2013 and 2014. Medium and low-priority tasks will be
completed as budget is available.

REFERENCES

Washington State Department of Ecology, 2008 Washington State Water Quality Assessment and
303(d) List, 2009.

Golder Associates, Phase I Storage Evaluation, Town of Eatonville, March 2010.

Nisqually Indian Tribe, Nisqually Watershed Management Plan, October 2003, 165 pp.

Nisqually Indian Tribe, Draft Stream Channel Assessment of the Mashel Watershed Administrative
Unit.
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Listing ID: 34848

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 5

Sample Medium: Water 2004 Category: 5

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 04.0E - 23

     

LLID: 1223333468421

Lower Rte: 7.712 Upper Rte: 9.823

 

WASWIS: KU71FS   

Lower Rte: 7.771 Upper Rte: 9.753

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR52 

show a 7-day mean of maximum daily temperature of 19.4 degrees C, with a maximum daily 

temperature of 20.7 degrees C from continuous measurements collected in 1993. Nisqually Indian Tribe 

unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR52 show a 7-day mean of 

maximum daily temperature of 24.1 degrees C, with a maximum daily temperature of 25.8 degrees C 

from continuous measurements collected in 1994. Nisqually Indian Tribe unpublished data (submitted by 

Sayre Hodgson on 6 February 2003) at RM MR52 show a 7-day mean of maximum daily temperature of 

23.7 degrees C, with a maximum daily temperature of 24.4 degrees C from continuous measurements 

collected in 1996. Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 

2003) at RM MR52 show a 7-day mean of maximum daily temperature of 22.5 degrees C, with a 

maximum daily temperature of 23.7 degrees C from continuous measurements collected in 1997.  

 

Nisqually River Education Project station Mashel River @ Eatonville show no excursions beyond the 

criterion from measurements collected in 2001 and 2002. 
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Listing ID: 34849

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 5

Sample Medium: Water 2004 Category: 5

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 05.0E - 18

     

LLID: 1223333468421

Lower Rte: 12.362 Upper Rte: 15.163

 

WASWIS: KU71FS   

Lower Rte: 12.115 Upper Rte: 14.736

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR75 

show a 7-day mean of maximum daily temperature of 16.8 degrees C, with a maximum daily 

temperature of 17.6 degrees C from continuous measurements collected in 1993. Nisqually Indian Tribe 

unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR75 show a 7-day mean of 

maximum daily temperature of 20.3 degrees C, with a maximum daily temperature of 22 degrees C from 

continuous measurements collected in 1994. Nisqually Indian Tribe unpublished data (submitted by Sayre 

Hodgson on 6 February 2003) at RM MR75 show a 7-day mean of maximum daily temperature of 21.6 

degrees C, with a maximum daily temperature of 22.6 degrees C from continuous measurements 

collected in 1996. Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 

2003) at RM MR75 show a 7-day mean of maximum daily temperature of 19.9 degrees C, with a 

maximum daily temperature of 21.2 degrees C from continuous measurements collected in 1997. 
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Listing ID: 34850

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 5

Sample Medium: Water 2004 Category: 5

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 05.0E - 17

     

LLID: 1223333468421

Lower Rte: 15.163 Upper Rte: 17.227

 

WASWIS: KU71FS   

Lower Rte: 14.736 Upper Rte: 16.611

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR85 

show a 7-day mean of maximum daily temperature of 19.6 degrees C, with a maximum daily 

temperature of 20.7 degrees C from continuous measurements collected in 1994. 

Page 1 of 1WQA - Print Listing
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Listing ID: 34851

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 1

Sample Medium: Water 2004 Category: 1

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 05.0E - 21

     

LLID: 1223333468421

Lower Rte: 17.591 Upper Rte: 19.795

 

WASWIS: KU71FS   

Lower Rte: 16.967 Upper Rte: 19.173

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR115 

show a 7-day mean of maximum daily temperature of 16 degrees C, with a maximum daily temperature 

of 16.8 degrees C from continuous measurements collected in 1993. 

 

Remarks

The data for this listing was reviewed and found to meet Category 1 requirements in accordance 

with Policy 1-11 (Sept. 2006)
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Listing ID: 34852

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 2

Sample Medium: Water 2004 Category: 2

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 05.0E - 25

     

LLID: 1223333468421

Lower Rte: 24.101 Upper Rte: 25.949

 

WASWIS: KU71FS   

Lower Rte: 23.336 Upper Rte: 25.160

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR146 

show a 7-day mean of maximum daily temperature of 15.5 degrees C, with a maximum daily 

temperature of 16.5 degrees C from continuous measurements collected in 1993. Nisqually Indian Tribe 

unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR146 show a 7-day mean of 

maximum daily temperature of 17.5 degrees C, with a maximum daily temperature of 18.4 degrees C 

from continuous measurements collected in 1994. Nisqually Indian Tribe unpublished data (submitted by 

Sayre Hodgson on 6 February 2003) at RM MR146 show a 7-day mean of maximum daily temperature of 

17.9 degrees C, with a maximum daily temperature of 19.1 degrees C from continuous measurements 

collected in 1996. 
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Listing ID: 34853

Water Body Name: MASHEL RIVER

Water Body Type: River/Stream

Parameter: Temperature 2008 CATEGORY: 1

Sample Medium: Water 2004 Category: 1

WRIA: 11 - Nisqually 1998 303(d) List?: N

1996 303(d) List?: N

County: Pierce

Puget Sound Action Area: South Puget Sound

 

Township Range Section: 16.0N - 06.0E - 19

     

LLID: 1223333468421

Lower Rte: 26.637 Upper Rte: 28.653

 

WASWIS: KU71FS   

Lower Rte: 25.805 Upper Rte: 27.703

 

2008 Basis 

 

*** 2008 Basis Statement (carried forward from 2004) ***  

 

Nisqually Indian Tribe unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR157 

show a 7-day mean of maximum daily temperature of 16.4 degrees C, with a maximum daily 

temperature of 17.2 degrees C from continuous measurements collected in 1993. Nisqually Indian Tribe 

unpublished data (submitted by Sayre Hodgson on 6 February 2003) at RM MR157 show a 7-day mean of 

maximum daily temperature of 16.4 degrees C, with a maximum daily temperature of 17.2 degrees C 

from continuous measurements collected in 1994. 

 

Remarks

The data for this listing was reviewed and found to meet Category 1 requirements in accordance 

with Policy 1-11 (Sept. 2006)
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APPENDIX M
Consumer Confidence Report



We are pleased to present to you 

this year’s Annual Quality Water 

Report. This report is designed to 

inform you about the quality water 

and services we deliver to you 

every day. Our constant goal is to 

provide you with a safe and de-

pendable supply of drinking water. 

We want you to understand the 

efforts we make to continually 

improve the water treatment proc-

ess and to protect our water re-

sources. We are committed to ensuring the quality of your 

water.  

            Our water sources are the Mashell River and four 

ground water wells under the influence of surface water.  

I’m pleased to announce that all of the drinking water consti-

tutes that are tested are below state Maximum Contaminant 

Levels, and The Town of Eatonville has not had any Coli-

form positive samples taken from the distribution system by 

Water Management. Since the new Water Treatment Plant 

was put into service in 2006 the Disinfection Byproducts are 

averaging half the States Maximum Contaminant Level al-

lowed.  Past testing before the plant exceeded MCL in both 

HAA’s and THM’s. If you have any question about this re-

port or concerning your water utility, please contact Mike 

Tiller at 360-832-8524. We want our valued customers to be 

informed about their water utility. If you want to learn more, 

please attend any of our regularly scheduled council meet-

ings. They are held on the 2nd and 4th Mondays of the month 

at 7:00 pm. at the Community Center.  

          The Town of Eatonville routinely monitors for con-

stituents in you drinking water according to Federal and 

State Laws. This table shows the results of our monitoring 

for the period of January 1st to December 31, 2011. All drink-

ing water, including bottled drinking water, may contain at 

least small amounts of some constituents. It’s important to 

remember that the presence of these constituent does not 

necessarily pose a health risk.  

 

Maximum Contaminant Level  
         The “Maximum Allowed” (MCL) is the highest level 

of a contaminant that is allowed in drinking water. MCLs are 

set as close to the Maximum Contaminant Level Goal as 

feasible using the best available treatment technology.  

 

Maximum Contaminant Level Goal  
         The “Goal” (MCLG) is 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.  

More information about contaminants and potential health 

effects can be obtained by calling the Environmental Protec-

tion Agency’s Safe Drinking Water Hotline at 1-800-426-

4791or the Department of Health at 1-800-525-2536.  

          

 

MCL’s are set at very stringent levels. To understand the 

possible health effects described for many regulated constitu-

ent, a person would have to drink two liters of water every 

day at the MCL level for a lifetime to have a one-in-a-

million chance of having the described health effect. This is 

not true for coliform and nitrate.  

Immuno Compromised Persons  
Some people may be more vulnerable to contaminants in 

drinking water than the general population. Immuno-

compromised persons such as persons with cancer undergo-

ing chemotherapy, persons who have undergone organ trans-

plants, people with HIV/ AIDS or other immune system dis-

order, 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 the risk of infec-

tion by cryptosporidium and other microbiological contami-

nants are available from the Safe Drinking Water Hotline 

(800-426-4791).  

        The Town of Eatonville is proud to announce that they 

are also working hard to stay in compliance with the new 

Water Efficiency Rule. Unaccountable potable water loss for 

the year of 2011 averaged 16%. Percentages have been as 

low 4% depending on water leaks and staff to repair them. 

This is a large improvement over 46%. This program is on-

going on a daily basis of finding and  repairing leaks when 

they occur. The Town of Eatonville has not had any water 

quality violations for the year 2011. The Town’s Cross Con-

nection Control program has every commercial and  residen-

tial premise up to date on assembly testing, and the proper 

assemblies installed as required.  

Town of Eatonville works around the clock to provide top 

quality drinking water to every tap. We ask that all our cus-

tomers help us protect our water sources, which are the heart 

of our community, our way of  life and our children’s future.  

 

Town of Eatonville 

Water Department 

360-832-8524 

       

 

QUALITY ON TAP REPORT 

TOWN OF EATONVILLE 

CALENDAR YEAR 2011 

Water Treatment Plant 
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Sanitary Survey









































APPENDIX O
Initial Distribution System Evaluation

































APPENDIX P
Water Rights Self Assessment



         

Table 1 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  EXISTING STATUS 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

EXISTING 
CONSUMPTION 

CURRENT WATER 
RIGHT STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Permits/ 
Certificates 
1. GWC 5676-A 

Town of 
Eatonville 

11/29/1966 
Wells 1, 2, 
6, and 7 

S06 

Yes – Portion of the 
Annual Volume 

360 gpm 394 afy 1 360 gpm 186 afy 0 208 afy 

2. G2-01087C 
Town of 

Eatonville 
8/18/1967 

Wells 1, 2, 
6, and 7 

S06 

Yes – Annual 
Volume 

250 gpm 400 afy 2 250 gpm 140 afy 0 260 afy 

3. SWC 10307 
Town of 

Eatonville 
8/18/1967 

Mashel 
River 
S05 

Yes – Portion of the 
Annual Volume 

2.3 cfs 
(1,032 gpm) 

525 afy 3 400 gpm 54 afy 632 gpm 471 afy 

4.           

Claims 
1. S2-004455CL 4 

Town of 
Eatonville 

6/1908 4 
Mashel 
River 
S05 

No 
4 cfs claimed 

 
2.3 cfs used 

1,000 afy 
claimed 

588 afy used 

Numbers included in SWC 10307 above 

2.           

3.           

4.           

TOTAL ************** ********* ********* **************** 1,642 gpm 525 afy 5 1,010 gpm 380 afy 632 gpm 145 afy 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

EXISTING 
CONSUMPTION 

THROUGH INTERTIE 

CURRENT INTERTIE 
SUPPLY STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

1. None        

2.        

3.        

4.        

TOTAL       ********************************************       

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS 

Maximum Instantaneous Flow 
Rate (Qi) Requested 

Maximum Annual Volume  (Qa) 
Requested 

1.  None      

2.      

3.      

4.      

 



         

 
 

1 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate, permit, and amended report of examination contained the following limitation: “Issued as a supplemental supply to the claim of vested rights, the total annual 

withdrawal shall not exceed 394 acre-feet, less any amount diverted under existing rights.”  

 
2 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate contained the following limitation: “This certificate is issued as a supplemental supply to the existing rights, the total annual withdrawal shall not exceed 400 acre-

feet, less any amount diverted or withdrawn under existing rights.” The permit and report of examination contained similar language, although the annual volume not to exceed 

was 525 acre-feet per year since the instantaneous rate originally allocated could support pumping to that volume. 

 
3
 The Report of Examination and Permit contain the following limitation: “Issued as a primary right for 131 acre-feet per year, and as a supplemental right for 394 acre-feet per 

year, the total annual diversion shall not exceed 525 acre-feet, less any amount diverted or withdrawn under existing rights.” Even though the Certificate does not have this 

language, it is still interpreted to be limiting on the water right. 

 
4
 Since surface water certificate 10307 identifies nearly the same instantaneous rate and annual volume as was identified as being in use at the time of claim submittal, it has 

been assumed that the claim is not additive to the surface water certificate and more accurately identifies when surface water use of the Mashel River began. 

 
5
 If the water right claim is recognized as being valid for either the claimed or used volume, the total annual volume of the Town’s rights would be larger.  

 

 

 

 

 

 

 

 

 

 

 

 

The Department of Health is an equal opportunity agency.  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).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
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Please return completed form to the Office of Drinking Water regional office checked below. 

 
 

 NWRO Drinking Water 
Department of Health 

20435 72nd Ave. S, Ste 200 
Kent, WA  98032-2358 
Fax: (253) 395-6750 

 

 SWRO Drinking Water 
Department of Health 

PO Box 47823 
Olympia, WA  98504-7823 

Fax: (360) 664-8058 

 

 ERO Drinking Water 
Department of Health 

1500 W. Fourth Ave, Suite 305 
Spokane, WA  99201 
Fax: (509) 456-3115 

 



 

        

Table 2 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  6 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(6-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Permits/ 
Certificates 
1. GWC 5676-A 

Town of 
Eatonville 

11/29/1966 
Wells 1, 2, 
6, and 7 

S06 

Yes – Portion of the 
Annual Volume 

360 gpm 394 afy 1 360 gpm 225 afy 0 169 afy 

2. G2-01087C 
Town of 

Eatonville 
8/18/1967 

Wells 1, 2, 
6, and 7 

S06 

Yes – Annual 
Volume 

250 gpm 400 afy 2 250 gpm 169 afy 0 231 afy 

3. SWC 10307 
Town of 

Eatonville 
8/18/1967 

Mashel 
River 
S05 

Yes – Portion of the 
Annual Volume 

2.3 cfs 
(1,032 gpm) 

525 afy 3 400 gpm 79 afy 632 gpm 446 afy 

4.           

Claims 
1. S2-004455CL 4 

Town of 
Eatonville 

6/1908 4 
Mashel 
River 
S05 

No 
4 cfs claimed 

 
2.3 cfs used 

1,000 afy 
claimed 

588 afy used 

Numbers included in SWC 10307 above 

2.           

3.           

4.           

TOTAL ************** ********* ********* **************** 1,642 gpm 525 afy 5 1,010 gpm 473 afy 632 gpm 52 afy 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

1. None        

2.        

3.        

4.        

TOTAL       ********************************************       

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS 

Maximum Instantaneous Flow 
Rate (Qi) Requested 

Maximum Annual Volume  
(Qa) Requested 

1.  None      

2.      

3.      

 



 

        

1 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate, permit, and amended report of examination contained the following limitation: “Issued as a supplemental supply to the claim of vested rights, the total annual 

withdrawal shall not exceed 394 acre-feet, less any amount diverted under existing rights.”  

 
2 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate contained the following limitation: “This certificate is issued as a supplemental supply to the existing rights, the total annual withdrawal shall not exceed 400 acre-

feet, less any amount diverted or withdrawn under existing rights.” The permit and report of examination contained similar language, although the annual volume not to exceed 

was 525 acre-feet per year since the instantaneous rate originally allocated could support pumping to that volume. 

 
3
 The Report of Examination and Permit contain the following limitation: “Issued as a primary right for 131 acre-feet per year, and as a supplemental right for 394 acre-feet per 

year, the total annual diversion shall not exceed 525 acre-feet, less any amount diverted or withdrawn under existing rights.” Even though the Certificate does not have this 

language, it is still interpreted to be limiting on the water right. 

 
4
 Since surface water certificate 10307 identifies nearly the same instantaneous rate and annual volume as was identified as being in use at the time of claim submittal, it has 

been assumed that the claim is not additive to the surface water certificate and more accurately identifies when surface water use of the Mashel River began. 

 
5
 If the water right claim is recognized as being valid for either the claimed or used volume, the total annual volume of the Town’s rights would be larger.  

 

 

 
The Department of Health is an equal opportunity agency.  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).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
http://www.doh.wa.gov/ehp/dw 
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To return form, please see reverse side. 
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Please return completed form to the Office of Drinking Water regional office checked below. 

 
 

 NWRO Drinking Water 
Department of Health 

20435 72nd Ave. S, Ste 200 
Kent, WA  98032-2358 
Fax: (253) 395-6750 

 

 SWRO Drinking Water 
Department of Health 

PO Box 47823 
Olympia, WA  98504-7823 

Fax: (360) 664-8058 

 

 ERO Drinking Water 
Department of Health 

1500 W. Fourth Ave, Suite 305 
Spokane, WA  99201 
Fax: (509) 456-3115 

 



 

        

Table 3 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT  20 YEAR FORECAST 

PERMIT 
CERTIFICATE 
OR CLAIM # 

NAME ON 
DOCUMENT 

PRIORITY 
DATE  

(List oldest 
first) 

SOURCE 
NAME/ 

NUMBER 

ANY PORTION 
SUPPLEMENTAL? 

(If yes, explain in 
footnote) 

EXISTING 
WATER RIGHTS 

FORECASTED WATER 
USE FROM SOURCES  

(20-year Demand) 

FORECASTED WATER 
RIGHT STATUS 

(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Permits/ 
Certificates 
1. GWC 5676-A 

Town of 
Eatonville 

11/29/1966 
Wells 1, 2, 
6, and 7 

S06 

Yes – Portion of the 
Annual Volume 

360 gpm 394 afy 1 360 gpm 225 afy 0 169 afy 

2. G2-01087C 
Town of 

Eatonville 
8/18/1967 

Wells 1, 2, 
6, and 7 

S06 

Yes – Annual 
Volume 

250 gpm 400 afy 2 250 gpm 169 afy 0 231 afy 

3. SWC 10307 
Town of 

Eatonville 
8/18/1967 

Mashel 
River 
S05 

Yes – Portion of the 
Annual Volume 

2.3 cfs 
(1,032 gpm) 

525 afy 3 686 gpm 442 afy 346 gpm 83 afy 

4.           

Claims 
1. S2-004455CL 4 

Town of 
Eatonville 

6/1908 4 
Mashel 
River 
S05 

No 
4 cfs claimed 

 
2.3 cfs used 

1,000 afy 
claimed 

588 afy used 

Numbers included in SWC 10307 above 

2.           

3.           

4.           

TOTAL ************** ********* ********* **************** 1,642 gpm 525 afy 5 1,296 gpm 836 afy 346 gpm - 311 afy 

INTERTIE NAME/ 
IDENTIFIER 

NAME OF PURVEYOR  
PROVIDING WATER 

EXISTING LIMITS ON 
INTERTIE USE 

FORECASTED 
CONSUMPTION 

THROUGH INTERTIE 

FORECASTED 
INTERTIE SUPPLY 

STATUS 
(Excess/Deficiency) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

Maximum 
Instantaneous 
Flow Rate (Qi) 

Maximum 
Annual 

Volume (Qa) 

1. None        

2.        

3.        

4.        

TOTAL       ********************************************       

PENDING WATER RIGHT 
APPLICATION (New/Change) 

NAME ON 
APPLICATION 

DATE 
SUBMITTED 

ANY PORTION 
SUPPLEMENTAL? (If yes, 

explain in footnote) 

PENDING WATER RIGHTS 

Maximum Instantaneous Flow 
Rate (Qi) Requested 

Maximum Annual Volume  
(Qa) Requested 

1.  None      

2.      

3.      

 



 

        

 
1 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate, permit, and amended report of examination contained the following limitation: “Issued as a supplemental supply to the claim of vested rights, the total annual 

withdrawal shall not exceed 394 acre-feet, less any amount diverted under existing rights.”  

 
2 
The Superseding Certificate contains the following limitation: “Wells 1, 2, 6 and 7 are authorized a combined withdrawal rate of 610 gpm, and 525 acre-feet per year under 

Water Right Certificates G2-01087 and Certificate 5676 – less any amount diverted directly from the Mashel River under surface water certificate 10307.” The original 

certificate contained the following limitation: “This certificate is issued as a supplemental supply to the existing rights, the total annual withdrawal shall not exceed 400 acre-

feet, less any amount diverted or withdrawn under existing rights.” The permit and report of examination contained similar language, although the annual volume not to exceed 

was 525 acre-feet per year since the instantaneous rate originally allocated could support pumping to that volume. 

 
3
 The Report of Examination and Permit contain the following limitation: “Issued as a primary right for 131 acre-feet per year, and as a supplemental right for 394 acre-feet per 

year, the total annual diversion shall not exceed 525 acre-feet, less any amount diverted or withdrawn under existing rights.” Even though the Certificate does not have this 

language, it is still interpreted to be limiting on the water right. 

 
4
 Since surface water certificate 10307 identifies nearly the same instantaneous rate and annual volume as was identified as being in use at the time of claim submittal, it has 

been assumed that the claim is not additive to the surface water certificate and more accurately identifies when surface water use of the Mashel River began. 

 
5
 If the water right claim is recognized as being valid for either the claimed or used volume, the total annual volume of the Town’s rights would be larger.  

 

 
The Department of Health is an equal opportunity agency.  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).  For additional copies of this form, call 1-800-521-0323.  This and other forms are available at 
http://www.doh.wa.gov/ehp/dw 
 

DOH Form #331-373 (09/07) 
 

 

To return form, please see reverse side. 
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Please return completed form to the Office of Drinking Water regional office checked below. 

 
 

 NWRO Drinking Water 
Department of Health 

20435 72nd Ave. S, Ste 200 
Kent, WA  98032-2358 
Fax: (253) 395-6750 

 

 SWRO Drinking Water 
Department of Health 

PO Box 47823 
Olympia, WA  98504-7823 

Fax: (360) 664-8058 

 

 ERO Drinking Water 
Department of Health 

1500 W. Fourth Ave, Suite 305 
Spokane, WA  99201 
Fax: (509) 456-3115 
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APPENDIX R
Buildable Lands and Pending

Development



Future Buildout Analysis

Water Service Area
PARCELS IN UGA, OUT OF TOWN LIMITS 

Row Labels Count of ZONEb_RH2 Average of DENSITY Sum of LAND_ACRES Sum of EX_CONN Sum of CALC_CONN Sum of CONNECTNS Sum of FUT_CONN Future ADUs Total Max_ERUs Max connections

C-2 6 8.71 15.83 5 110.3 110 105 105 110

INDUSTRIAL 16 0 353.26 11 0.0 0 0 0 0

SF-1 137 4.54 483.39 89 1755.7 1758 1679 137 1816 1895

SF-2 16 5.19 132.45 3 549.9 552 550 16 566 568

TOTALS 984.93 108 2415.9 2420 2334 153 2487 2573

Sum of acres. Total Sum Sum of Conn + Future ADUsCalculated maximum number 

of connections as a function 

of acreage x density. Parcels 

within UGA were reduced by 

a multiplier of 0.8. 

Rounded integer of Calculated 

Connections (areas>0 and 

<1.4999 = 1).

Future connections = 

rounded connections minus 

existing connections.

Additional detached 

units assigned to each 

SFR parcel.

Land Use/Zoning codes provided by city for parcels within 

UGA and County for those out of UGA. Total parcel count per category.

Density as dictated by County 

Planning Report.

Proxy of existing 

connections, whereas 

each developed parcel has 

a single connection.

2/13/2013 J:\Data\EAT\111-070\GIS\EAT_Current_and_Future_connections.xlsx



kkuzak
Text Box
Appendix RFigure R-1Pending Developments as of August 2012



APPENDIX S
Hydraulic Model Node Diagram
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1077 Zone

1050 Zone

Ridge
Road PRV

Emerald Dr PRV

Hilligoss
Lane PRV

996 Zone

996 Zone Reservoir
0.28 MG

Base Elevation: 966'
Overflow Elevation: 996'

Hilltop Booster
Pump Station

175 gpm

Main Booster 
Pump Station

2,250 gpm

1050 Zone Reservoir
0.22 MG

Base Elevation: 1,008'
Overflow Elevation: 1,050'

Hilltop Reservoir
0.5 MG

Base Elevation: 1,040'
Overflow Elevation: 1,077'

Center Street PRV and
Booster Pump Station

250 gpm

Lower Hamner
Springs PRV

Eatonville Water
Treatment Plant

1.0 MGD

Orchard
Avenue PRV
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APPENDIX T
Agency Review Correspondence
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