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C  H  A  P  T  E  R  1   

 

PURPOSE OF THE PLAN 

The City of Stanwood’s (City) water system is a major infrastructure, much of which is invisible to 
the customers that receive its water.  The water system requires qualified staff to operate and 
maintain an ongoing capital improvement program to replace old components to meet the 
requirements mandated by federal and state laws.  The primary purpose of the City of Stanwood 
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 six years. 

CHANGES SINCE THE LAST COMPREHENSIVE WATER SYSTEM 
PLAN 

The City’s last Comprehensive Water System Plan was approved by the DOH in 2002.  Many 
changes have occurred since the last update that affect water system planning. 

• The requirement to conduct a vulnerability assessment was established when the Public Health 
Security and Bioterrorism Preparedness and Response Act of 2002 (US H.R.3448) was passed.   

• The 2003 Municipal Water Law (2E2SHB 1338) extended water system planning guidelines 
related to water rights, service area consistency and water use efficiency. 

• 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 last water 
system plan was completed.  

SUMMARY OF KEY ELEMENTS 

The 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.  The WSP also includes several ancillary elements 
that include a water use efficiency plan, a water quality monitoring plan, a wellhead protection plan 
and a cross-connection control program.  A summary of the key issues related to these elements is 
provided in the following sections. 

Executive Summary
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Water Service Area 

The City provides water service to approximately 6,901 people throughout its water service area 
boundary, which extends beyond the City’s corporate limits.  The City is responsible for providing 
public water service, utility management and water system development within this area.  However, 
requests for new water service outside of the Urban Growth Area Boundary will only be granted 
after the area is annexed to the City. 

In 2007, the City served 2,292 customer accounts, which were mainly comprised of single family 
connections.  Single family connections made up 83 percent of all accounts but only consumed 44 
percent of all water supplied to the system in 2007.   

 

 

 

 

 

 

 

 

 

 

Existing Water System 

The City’s existing water system was originally established in 1911 by the Stanwood Water 
Company, which provided water supply to customers from Lake Ketchum.  The City purchased the 
water system in 1986 and now serves its customers with water produced from the Hatt Slough 
Springs, Bryant Well Nos. 1 and 2, the Fure Well and the City’s newest source, the Cedarhome Well. 
 A summary of these sources is shown in Table ES-1.  All water sources supply the 297 Zone, 
except for the Hatt Slough Springs, which supplies the 125 Zone.   

 

Single Family
83%

Multi‐Family
4%

Twin City Foods
<1%

Commercial/Other
13%

Single Family
44%

Multi‐Family
8%

Twin City Foods
18%

Commercial/Other
30%

2007 Water Connections 2007 Water Connections 
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Table ES-1 
Supply Facilities Summary 

Pressure Year 

Existing 
Pumping 
Capacity

 Well 
Depth

 Well 
Diameter Pump

Pump 
Motor 
Size Control

Well Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Bryant Well No. 1 297 Zone 1948 1,350 250 12 Turbine 75 Cl2/Mn/H2S/As Knittle Tanks

Bryant Well No. 21 297 Zone 1966 350 200 12 Turbine 75 none Knittle Tanks
Fure Well 297 Zone 1951 100 157 12 Turbine 15 none Continuous
Hatt Slough Springs 125 Zone 1934 350 n/a n/a Centrifugal 10 Cl2 Continuous
Cedarhome Well 297 Zone 2008 600 490 12 & 16 Turbine 100 Cl2 Knittle Tanks

1 = Bryant Well No. 2 is scheduled for replacement.

2 = Cl2: chlorination; Mn: manganese filtration; H2S: hydrogen sulfide removal; As: arsenic removal.

Water 
Treatment2

 
The City’s water system has two storage facilities that are located in the 125 Zone and two that are 
located in the 297 Zone.  A fifth storage facility is currently being constructed and will provide 
gravity storage to the 365 Zone when completed in fall 2009, as shown in Table ES-2. 

 
Table ES-2 

Storage Facilities Summary 

Reservoir Year Capacity Diameter
Base 

Elevation
Overflow 
Elevation

Overall 
Height

Name Constructed Material (MG) (feet) (feet) (feet) (feet)

Knittle No. 1 297 Zone 1990 Concrete 0.20 26 247.0 297.0 50.0
Knittle No. 2 297 Zone 1997 Steel 1.00 61 249.0 297.0 48.0
Cedarhome 365 Zone 2009 Composite 0.55 53 329.5 365.0 35.5
Bailey No. 1 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0
Bailey No. 2 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0

Pressure 
Zone

 
The City operates three booster pump stations that assist in the transfer of water between pressure 
zones, as shown in Table ES-3.  The Bailey Booster Pump Station provides backup supply to the 
297 Zone from the 125 Zone.  The Cedarhome and Knittle Booster Pump Stations provide a 
continuous supply of water to the closed 365 Zone until the Cedarhome Reservoir is completed.  
When the reservoir is completed, the Cedarhome and Knittle Booster Pump Stations will be utilized 
to fill the Cedarhome Reservoir.   
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Table ES-3 
Booster Pump Station Facilities Summary 

Booster Pump 
Suction 

Pressure
Discharge 
Pressure Year 

Existing 
Pumping 
Capacity

Number 
of Pump Pump Motor Size

Station Zone Zone Constructed (gpm) Pumps Type (hp)

Bailey BPS 125 Zone 297 Zone before 1969 800 4 Centrifugal (4) 15
Cedarhome BPS 297 Zone 365 Zone 2006 1,000 3 Centrifugal (3) 20
Knittle BPS 297 Zone 365 Zone 1998 1,360 4 Centrifugal (1) 3, (2) 5, (1) 50

 
More than 65 miles of water main ranging in size from 1 to 16 inches conveys water from these 
facilities to water system customers.  As shown in Table ES-4, most of the water main 
(approximately one-third) within the service area is 8-inch diameter, and 80 percent of all water main 
is 8-inch diameter or smaller. 

 
Table ES-4 

Water Main Diameter Inventory 

Diameter Length
(Inches) (Feet) % of Total

4 or smaller 110,015 31.8%
6 44,740 12.9%
8 119,278 34.5%
10 11,439 3.3%
12 52,536 15.2%
16 8,173 2.4%

Totals 346,181 100%
 

Past Water Usage  

In general, the amount of water supplied to the City, or system-wide water demand, has remained 
relatively steady since 1993, while population has doubled.  This is most likely the result of water use 
efficiency practices, including new buildings with low flow plumbing fixtures and the repair of water 
system leaks.  Twin City Foods likely contributed to the overall decrease in demand since 1997, 
when the company rebuilt the entire plant to replace the older facility that was lost in a fire in 1996.  
The rebuilt plant uses water much more efficiently than the pre-fire plant.  The City’s historical 
water supply is shown in Table ES-5. 
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Table ES-5  
Historical Water Supply and System Demand 

Annual Supply Average Daily Demand
Year (gallons) (gpm)

1992 430,059,600 818

1993 347,541,950 661

1994 342,162,215 651

1995 353,665,000 673

1996 347,018,191 660

1997 360,709,473 686

1998 338,001,593 643

1999 337,599,296 642

2000 1 --- ---

2001 299,445,937 570

2002 345,569,337 657

2003 354,804,548 675

2004 363,152,529 691

2005 354,672,584 675

2006 373,942,267 711

2007 348,153,898 662

1 = Complete data for 2000 not available.
 

Future Water Demands and Water Supply 

Overall water demand within the City’s system is expected to nearly double by the end of the 20-year 
planning period.  The City has sufficient water supply from its existing supply sources to meet the 
demand requirements of the system until approximately 2020, as shown in Chart ES-1.  The City 
plans to meet the future supply needs of the system by transferring the remaining portion of the Sill 
Well water right to the Cedarhome Well and replacing Bryant Well No. 2.  The Hatt Slough Springs 
will be evaluated to determine the feasibility of increasing production from the springs to add 
additional supply redundancy to the system.   
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Chart ES-1 
Future Water Demands and Water Supply 

Water Source and Quality 

The City’s drinking water is supplied by four groundwater wells and one groundwater spring source. 
The City has historically chlorinated the water only at the Hatt Slough Springs source as a 
precautionary measure, even though harmful bacteria have never been detected.  However, in 2004, 
DOH determined that a hydraulic connection exists between Bryant Well No. 1 and the nearby 
surface water source, Church Creek.  As a result, the City is now required to provide disinfection at 
this source.  Following the classification of Bryant Well No. 1 as a source under hydraulic 
connection with surface water, the City constructed the Bryant Well Field Treatment Facility.  The 
Bryant Well Field Treatment Facility chlorinates water produced from Bryant Well No. 1 after it is 
filtered with greensand media to reduce manganese and arsenic concentrations and is fed ferric 
chloride and sulfuric acid chemicals to assist with arsenic removal.   

The Cedarhome Well was constructed in 2008 and also provides chlorination treatment of the 
source water.  Through the completion of the Bryant Well Field Treatment Facility and the 
Cedarhome Well, the City has implemented system-wide chlorination.   

Groundwater is often fluoridated to assist in the prevention of tooth decay.  The City has chosen 
not to fluoridate its water at this time. 
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Operations and Maintenance 

The City’s operations and maintenance organization is staffed by well-qualified, technically trained 
personnel.  City 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, in which many are responsible for the 
water system and other utilities, have effectively operated and maintained the water system in the 
past.  However, as the water system expands in the future, additional staff will be required.  The City 
plans to add staff to meet the increased requirements from system expansion as the budget allows. 

The City has taken several steps to prepare for emergency situations.  A Vulnerability Assessment 
was developed in accordance with the Public Health Security and Bioterrorism Preparedness and 
Response Act of 2002.  The Emergency Response Plan, which was updated as part of the 
Vulnerability Assessment, assesses the vulnerability of the major water system facilities during a 
number of emergency events and identifies follow-up procedures to be carried out.  The Emergency 
Response Plan also includes emergency call-up lists and notification procedures.   

Water System Evaluation 

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

• The City has sufficient water supply to meet the demands of existing customers.  However, 
additional water supply will be required as early as 2020 to meet the projected demands of the 
system, based on the forecasted population growth. 

• The Hatt Slough Springs collection boxes are not watertight, which may make the springs 
susceptible to contaminants from surface water flow entering the collection boxes.   

• The Bailey Booster Pump Station has adequate pumping capacity to meet the demands of the 
existing system, but it needs structural and equipment improvements.   

• The existing reservoirs do not provide enough storage to meet the storage requirements of the 
existing customers.  Pressure zone improvements are necessary to fully utilize all of the existing 
storage and improve pressures in areas close to the reservoir sites. 

• Additional storage will be required in the 125 and 297 Zones in the future to provide sufficient 
capacity for future customers. 

• Several areas of the system require water main replacements to resolve deficiencies related to low 
fire flows, aging water main and undesirable materials. 

• Several pressure reducing stations operate to serve four small pressure zones that lack sufficient 
supply redundancy.  The independent zones need to be consolidated to improve fire flow and 
supply reliability. 

• Several areas of the system have low pressures that do not meet DOH minimum pressure 
requirements.  These areas of the 125 and 297 Zones need to be converted to higher pressure 
zones. 
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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 six years of the capital improvement program (2010 to 2015) are estimated to 
cost approximately $5,723,000, which results in an average expenditure of approximately $954,000 
per year.  Improvements in the following six years (2016 to 2022) are estimated to cost 
approximately $7,125,000. 

The financial analysis is intended to illustrate the feasibility of funding the operation and 
maintenance and capital improvements recommended for the water system in the next six years. 
This financial analysis will be supplemented by a water rate study that will be conducted in 2010 to 
review the City’s current financial policies, identify revenue requirements and cost of service, and 
recommend alternative rate structures that equitably recover the cost of providing service to each 
type of water customer.  
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WATER SYSTEM OWNERSHIP AND MANAGEMENT 

The City of Stanwood (City) is a municipal corporation that owns and operates a public water 
system within its corporate boundaries.  Water system data on file at the Department of Health 
(DOH) for the City’s system is shown below in Table 1-1. 

 
Table 1-1 

Water System Ownership Information 

  Information Type   Description

  System Type   Group A - Community - Public Water System

  System Name   City of Stanwood

  County   Snohomish

  DOH System ID Number   83650H

  Owner Number   5635

  Address   10220 – 270th Street NW, Stanwood, WA 98292

  Contact   Mr. Andrew Bullington, Public Works Director

  Contact Phone Number   (360) 629-9781
 

OVERVIEW OF EXISTING SYSTEM 

In 2007, the City provided water service to approximately 2,292 customer connections, or 4,339 
equivalent residential units (ERUs), within the City’s water service area, which extends beyond the 
City limits.  The City limits comprise an area of approximately 2.7 square miles and the water service 
area is approximately 22.4 square miles.  However, most of the water service area is undeveloped at 
this time.  The 2007 population served by the water system was 6,901, whereas the population 
residing in the City limits was 5,200. 

Four wells and a spring source provide water supply to the City.  The City provides system-wide 
chlorination of its source water, and the new Bryant Well Field Treatment Facility currently treats 
Bryant Well No. 1 for arsenic, manganese and hydrogen sulfide using an oxidation and filtration 
process.  This facility will also treat the future Bryant Well No. 2 replacement well.  Water storage is 
provided by four reservoirs that have a total capacity of 1.6 million gallons (MG).  A fifth reservoir 
will be completed in fall 2009 that will provide an additional 0.55 MG of storage to the system.  In 
addition, the City’s water system has 7 pressure zones with 11 pressure reducing stations, 3 booster 
pump stations and more than 65 miles of water main.  A summary of 2007 water system data is 
shown in Table 1-2. 

1 Introduction
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Table 1-2 
2007 Water System Data 

Description Data

Water Service Population 6,901

Water Service Area 22.4 square miles

Total Connections 2,292

Total ERUs 4,339

Demand per ERU 220 gallons per day

Annual Supply 348,153,898 gallons

Average Day Demand 662 gpm

Distribution System Leakage 11%

Peak Day/Average Day Demand Factor 2.51

Peak Hour/Peak Day Demand Factor 1.29

Number of Pressure Zones 7

Number of Wells & Total Capacity 4 (2,400 gpm)

Number of Spring Sources & Total Capacity 1 (350 gpm)

Number of Pump Stations & Total Capacity 3 (3,160 gpm)

Number of Reservoirs & Total Capacity1 5 (2.15 MG)

Number of Pressure Reducing Stations 11

Total Length of Water Main 65 miles

1 = Includes Cedarhome Reservoir, scheduled for completion in fall 2009.
 

AUTHORIZATION AND PURPOSE 

In 2007, the City of Stanwood authorized RH2 Engineering, Inc. to prepare a comprehensive water 
system plan as required by state law under WAC 246-290-100.  In accordance with WAC 246-290-
100, the plan shall be updated and submitted to DOH every six years.  The previous comprehensive 
water system plan was prepared for the City in 2002. The purpose of this updated Comprehensive 
Water System Plan (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 and the City’s own policies and design criteria; 

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

• To evaluate past water quality and identify water quality improvements, as necessary; 

• To document the City’s operations and maintenance program; 

• To prepare water use efficiency, cross-connection control, wellhead protection and water 
quality monitoring plans; and 

• To comply with all other water system plan 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 WSP. 

• Chapter 1 introduces the reader to the City’s water system, the objectives of the WSP and its 
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 City’s operational policies and design criteria. 

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

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

• Chapter 8 discusses the City’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 system and presents a plan for 
funding the water system improvements. 

• The Appendices contain additional information and plans that supplement the main 
chapters of the WSP. 
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DEFINITION OF TERMS 

The following terms are used throughout this WSP. 

Capital Facilities Charge:  A one-time fee paid by a property owner when connecting to the City’s 
water system.  This fee pays for the new customers 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. 

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

Cross-Connection: A physical arrangement that connects a public water system, directly or indirectly, 
with anything other than another potable water system; therefore, cross-connection 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; and  

• Peak Hour Demand (PHD):  The maximum amount of water delivered to the system, 
excluding fire flow, during a one-hour time period of a given year.  A systems peak hour demand 
usually occurs during the same day as the peak day demand. 

Distribution System Leakage (DSL):  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. 
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Hydraulic Elevation:  The height of a free water surface above a defined datum; the height above the 
ground to which water in a pressure pipeline would rise in a vertical open-end pipe. 

Maximum Contaminant Level (MCL): The maximum permissible level of contaminant in the water 
that the purveyor delivers to any public water system user, measured at the locations identified under 
WAC 246-290-300, Table 3. 

Meter Installation Charge:  The installation charge or hook-up fee is paid by a property owner to 
reimburse the City for the cost incurred to make the physical connection to the water system.  This cost 
includes both direct and indirect cost for installing the service line off of the system’s water main to the 
customer’s water meter. 

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, the 125 Zone refers to the City’s lower pressure zone, which has reservoirs with 
an overflow elevation of 125 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. 
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LIST OF ABBREVIATIONS 

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

 
Table 1-3 

Abbreviations 
 
 

  Abbreviation   Description

  ADD   Average Day Demand
  AWWA   American Water Works Association
  CCR   Consumer Confidence Report
  CIP   Capital Improvement Program
  City   City of Stanwood
  County   Snohomish County 
  DBP   Disinfection By-Product
  DOH   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
  PUD   Snohomish County Public Utility District
  SDWA   Safe Drinking Water Act
  SOC   Synthetic Organic Chemical
  SWTR   Surface Water Treatment Rule
  THM   Trihalomethane
  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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INTRODUCTION 

This chapter describes the City of Stanwood’s (City) existing and future water service areas and 
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 City was settled between 1870 and 1890 and was incorporated in 1903. Stanwood Water 
Company created the water system in 1911 using Lake Ketchum as its source. The City of Stanwood 
purchased the water system in 1986 and provided water supply to 2,270 service connections in 2007. 

Topography  

The topography of the area served by the City varies greatly in elevation.  The lowest areas served 
are located along the Stillaguamish River in western Stanwood and south of the City limits.  The 
flood plains have an elevation between approximately 0 and 4 feet.  The highest areas served are 
located in the vicinity of the City’s Knittle and Cedarhome Reservoirs and have an elevation of 
approximately 250 feet. 

Geology 

The City’s water system is located in the Puget Sound Lowland in an area with a complex geological 
history.  The site conditions at the four production wells are caused by at least two glaciations 
separated by nonglacial and interglacial periods.  Vashon glacial till, a dense mixture of sand, gravel, 
silt and clay, exists to a depth of 50 to 70 feet below ground surface at all of the City’s wells.  Below 
the glacial till is a layer of Vashon advance outwash approximately 60 to 80 feet thick composed of 
sandy and silty gravel.  Fure Well and Hatt Slough Springs appear to withdraw partially from this 
formation.  Pre-Fraser glacial sediments beneath the advance outwash are 50 to 90 feet thick and 
consist of sand with lenses of hard silt and gravel.  Fure Well appears to also partially withdraw 
water from this formation.  The next underlying layer is the pre-Fraser non-glacial deposits 
composed of fine sand with lenses of silt and clay.  The non-glacial deposits are at least 250 feet 
deep.  Fure Well appears to partially withdraw water from this formation, while the Bryant Wells and 
the Cedarhome Well appear to completely withdraw water through these sediments. 

At least two aquifers exist within the City’s water service area.  An unconfined aquifer contained by 
the Vashon advance outwash seems to provide water to Fure Well and Hatt Slough Springs.  A 
semi-confined aquifer within the pre-Fraser non-glacial deposits supplies water to the Bryant Wells, 

2 Water System Description
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Fure Well and Cedarhome Well.  The two aquifers are separated vertically by approximately 260 feet. 
 Additional deeper aquifers may also exist. 

Water Service Area 

The City of Stanwood is located in north Snohomish County, Washington, north of the mouth of 
the Stillaguamish River.  The City’s corporate boundary encompasses an area of approximately 2.7 
square miles, as shown in Figure 2-1.  The City’s existing water distribution system extends beyond 
the City limits, as shown in Figure 2-1.  The existing water system extends south to the Sylvana 
Crest Subdivision on the south side of Hatt Slough and north to Drainage District 17 along Old 
Pacific Highway.  The distribution system extends east to 48th Avenue NW (Valde Road) and west 
to the Stillaguamish River and Skagit Bay.  The City’s existing retail water service area encompasses 
an area of approximately 10 square miles and is shown in Figure 2-3.  The City is responsible for 
providing public water service, utility management and water system development within this area.  
However, requests for new water service outside the Urban Growth Area Boundary will only be 
granted after the area is annexed to the City or upon completion of an annexation agreement.   

The City’s future water service area boundary was defined in the 1991 North Snohomish County 
Coordinated Water System Plan and is also shown in Figure 2-3.  The future water service area 
boundary extends 1.6 miles north of Old Pacific Highway and Drainage District 17, east beyond 48th 
Avenue NW (Valde Road), south past Hatt Slough Springs and west to Skagit Bay.  The City’s future 
water service area boundary encompasses an area of approximately 22.4 square miles and extends 1 
to 2 miles outside of the existing retail water service area. 

The City’s existing water rights can be used throughout the defined water service area, per the 2003 
Municipal Water Law, once this water system plan showing the service area is approved by the 
Washington State Department of Health (DOH).  According to the Municipal Water Law, the place 
of use for the City’s water rights is defined as the area served.  Thus, the City can use their water 
rights outside of their corporate limits if the use is within the defined service area and all legal 
requirements defined in RCW 90.03.386(2) have been met.  With this WSP, the City is therefore 
expanding the water right place of use to be the water service area in accordance with the Municipal 
Water Law.  The City’s service area is consistent with the legal requirements since the service area 
does not conflict with other adopted plans or regulations.   

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.  
North Snohomish County was declared a CWSSA on October 19, 1988.  The City prepared and 
signed a water service area agreement during the development of the North Snohomish County 
Coordinated Water System Plan, which was finalized in 1991.  A copy of the agreement that the City 
signed in 1991 is contained in Appendix A. 
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SATELLITE SYSTEM MANAGEMENT 

A Satellite System Management Agency (SSMA) is defined as a person or entity that is certified by 
the Department of Health (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 SSMA’s. In 
July 1995, Senate Bill 5448 became law that governs approvals of new water systems and sets forth 
requirements for SSMAs.  The goal of the 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; or 
3. Contract services only. 

The service can be provided to new systems, existing systems that are no longer viable or existing 
systems placed into receivership status by the DOH. 

The City does not own or operate any satellite systems and is not currently a SSMA. The City will 
consider providing satellite system management services to small neighboring water systems and 
evaluate becoming an SSMA on a case by case basis.  Upon agreement between two systems to have 
the City provide SSMA services, the City will pursue the necessary steps to become an approved 
SSMA.  These include: 

• Submitting a notice of intent to DOH; 
• Participating in a pre-submittal meeting with DOH; 
• Submitting a SSMA plan to DOH that meets the plan requirements; and 
• Obtaining approval of the plan from DOH. 

If the City decides not to become the SSMA for small systems requesting assistance, then the 
Snohomish County Public Utility District (PUD) will likely provide these services.  Snohomish 
County PUD currently operates several satellite systems and is an approved SSMA. 

EXISTING WATER FACILITIES 

This section provides a detailed description of the City’s existing water system and the current 
operation of the facilities.  Detailed data on all of the water system facilities is contained in 
Appendix B.  General water system facility data is summarized in the Department of Health Water 
Facilities Inventory (WFI) form.  A copy of this form is contained in Appendix C.  The analysis of 
the existing water facilities is presented in Chapter 7. 
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Pressure Zones 

The City serves customers within an elevation range of approximately sea level, near the shores of 
Skagit Bay and the Stilliguamish River, to approximately 250 feet near the Knittle and Cedarhome 
Reservoirs.  The wide range of elevations require that the water pressure be increased or reduced to 
maintain pressures that are safe and sufficient to meet the system’s flow requirements.  This is 
achieved in the City’s system by dividing the water system into seven distinct pressure zones, as 
shown in Figure 2-1. 

The pressures in the 125 and the 297 Zones are regulated by reservoir levels, as illustrated in the 
hydraulic profile, Figure 2-2.  Pressures in the 125 Zone, which has a maximum hydraulic elevation 
of 125 feet, are established by the surface water level in the Bailey Reservoirs.  The 125 Zone is 
primarily located west of Highway 530 in the flood plains.  Pressures in the 297 Zone, which has a 
maximum hydraulic elevation of 297 feet, are established by the surface water level in the Knittle 
Reservoirs.  The 297 Zone is predominately east of Highway 530.   

The 365 Zone is a pressure zone without storage, or closed zone, that is currently supplied by the 
Knittle and Cedarhome Booster Pump Stations.  The Cedarhome Reservoir is currently being 
constructed and is anticipated to be online in the summer of 2009.  When completed, the 
Cedarhome Reservoir will regulate pressures in the 365 Zone, and the Knittle and Cedarhome 
Booster Pump Stations will be utilized to fill the Cedarhome Reservoir.  The 365 Zone, located in 
the northeast section of the City’s retail water service area, serves customers within an elevation 
range of approximately 175 to 250 feet. 

The four smallest pressure zones are supplied by pressure reducing stations with water from the 
higher pressure zones.  The pressure reducing stations decrease the pressure of water that is supplied 
to services located below the ridge that overlooks Pioneer Highway.  The 252 Zone, which is located 
in the vicinity of Larson Road above Pioneer Highway, has one pressure reducing station that serves 
customers within an elevation range of approximately 90 to 140 feet.  The 255 Zone serves 
customers in the Pioneer Hills neighborhood and residents southwest of 280th Street and 83rd Drive 
NW with two pressure reducing stations.  The elevation range within the 255 Zone is approximately 
25 to 170 feet.  The 265 Zone has one pressure reducing station that serves the Hennings Estates 
development, which has elevations ranging from 55 to 160 feet.  Lastly, the 242 Zone encompasses 
a small area east of the Bailey Reservoirs and west of Pioneer Highway.  The 242 Zone is served by 
one pressure reducing station that delivers water to elevations ranging from approximately 70 to 110 
feet. 

Supply Facilities 

Introduction 

All water supply to the City’s water system is provided by four groundwater wells in the East 
Stanwood Aquifer and one groundwater spring source.  The City’s oldest source of supply, the Hatt 
Slough Springs, is located south of the City limits on the south side of the Hatt Slough and provides 
only a small portion of the total water supply to the system.  The main source of supply is from the 
Bryant Wells, located near State Route (SR) 532 and 268th Street NW.  However, Bryant Well No. 2 
has declined in capacity and is currently planned for replacement.  The Cedarhome Well was recently 
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installed to replace the Sill Well.  Fure Well, which is located within the northeast corner of the City 
limits, provides a small portion of water supply to the system.  A summary of the well sources is 
shown in Table 2-1, and a detailed description of each source of supply is provided in the following 
sections.   

Table 2-1 
Supply Facilities Summary 

Pressure Year 

Existing 
Pumping 
Capacity

 Well 
Depth

 Well 
Diameter Pump

Pump 
Motor 
Size Control

Well Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Bryant Well #1 297 Zone 1948 1,350 250 12 Turbine 75 Cl2/Mn/H2S/As Knittle Tanks

Bryant Well #21 297 Zone 1966 350 200 12 Turbine 75 none Knittle Tanks
Fure Well 297 Zone 1951 100 157 12 Turbine 15 none Continuous
Hatt Slough Springs 125 Zone 1934 350 n/a n/a Centrifugal 10 Cl2 Continuous
Cedarhome Well 297 Zone 2008 600 490 12 & 16 Turbine 100 Cl2 Knittle Tanks

1 = Bryant Well #2 is scheduled for replacement.

2 = Cl2: chlorination; Mn: manganese filtration; H2S: hydrogen sulfide removal; As: arsenic removal.

Water 
Treatment2

 

Water Treatment 

The City transitioned to system-wide chlorination in 2008.  The Cedarhome Well, Bryant Well No. 1 
and Hatt Slough Springs are currently chlorinated.  Chlorination at the Hatt Slough Springs source is 
being performed as a precautionary measure, even though harmful bacteria have never been 
detected.  The spring source was recently tested and determined not to be under the direct influence 
of surface water.  The Bailey Booster Pump Station is equipped with chlorination equipment for use 
in an emergency situation.  Historically, the water quality at all of the sources has been excellent, 
aside from slightly higher than allowable manganese levels at Bryant Well No. 1 and Fure Well, and 
slightly higher than allowable arsenic levels at Bryant Well No. 1 prior to the completion of the 
Bryant Well Field Treatment Facility. 

The Bryant Well Field Treatment Facility currently 
treats Bryant Well No. 1 for arsenic, manganese and 
hydrogen sulfide using an oxidation and filtration 
process.  This facility will also treat the future 
Bryant Well No. 2 replacement well.  Three 
chemicals are initially added to the raw water: 
sodium hypochlorite, ferric chloride and sulfuric 
acid.  A low strength 0.8 percent sodium 
hypochlorite solution is created on-site using water, 
salt and a chemical reactor.  The ferric chloride and 
sulfuric acid are added to assist with arsenic 
removal and are purchased in 55-gallon drums.  All 
chemicals are injected into the raw water through 
metering pumps.  In addition to feeding chemicals, Bryant Well Field Treatment Facility 
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an aeration system adds dissolved oxygen from the ambient air to the raw water to reduce hydrogen 
sulfide concentrations.  After chemical addition, the raw water is filtered through a pressure vessel 
containing anthracite and greensand media to remove manganese, iron and arsenic compounds.  A 
contact loop is provided after filtration to ensure that chlorine fully reacts with ammonia and reaches 
breakpoint before the treated water reaches the first customer downstream of the plant.  

The Cedarhome Well is equipped with a sodium hypochlorite on-site generation system and a 
contact loop similar to the Bryant Well Field Treatment Facility.  No other chemicals are added to 
this source. 

Chlorination is achieved at Hatt Slough Springs by continuous injection of sodium hypochlorite 
(liquid chlorine) into the system during operation of the pumps at the facility.  The 12.5 percent 
concentrated sodium hypochlorite solution is created with 1 gallon of sodium hypochlorite per 8 
gallons of water.  The chlorination equipment at the Hatt Slough Springs and Bailey Booster Pump 
Station sites consists of a 50-gallon dilution tank and metering pump for the disinfection process. 

The Fure Well is not frequently operated because of its limited capacity; therefore, it is not currently 
chlorinated.   

Hatt Slough Springs 

The Hatt Slough Springs site is located south of the City limits and Hatt Slough, near the base of a 
steep slope.  The springs are situated on City owned property in an undeveloped area that is 
accessed by a dirt road from Marine Drive.  Four spring collection areas are located within the 
fenced and secured property.  Each collection area has an infiltration piping gallery that delivers 
water to a 300-gallon settling tank.  Water is conveyed by gravity through pipes from each of the 
settling tanks to the pump building, which houses the mechanical, chlorination and electrical 
equipment. 

The Hatt Slough Springs source was constructed in 1934 and was granted a maximum instantaneous 
water right of 1,125 gallons per minute (gpm) in 1939.  However, the current supply rate of the 
springs is approximately 350 gpm.  The 1992 Comprehensive Water System Plan questioned the ability of 
Hatt Slough Springs to continue as a source of supply because of the Environmental Protection 
Agency’s (EPA) Surface Water Treatment Rule.  After collecting data between May 1994 and 
February 1997, DOH concluded that Hatt Slough Springs is a groundwater source that is not under 
the direct influence of surface water.  Water from the springs is pumped through an 8-inch asbestos 
concrete (AC) transmission main to the Bailey Reservoirs and the 125 Zone with 3 centrifugal 
pumps and 10 horsepower motors.  The City will pursue options to increase the capacity of the 
spring to fully utilize the water right, as described in Chapter 9.  Additional data on Hatt Slough 
Springs and the City’s wells is contained in Appendix B. 

Bryant Wells 

The Bryant Well site is located within the City limits near SR 532 and 268th Street NW.  The well site 
is located close to the road in a relatively undeveloped area, on fenced and secured property owned 
by the City.  Each well is housed in a separate building that contains the mechanical, electrical and 
telemetry equipment.   
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Bryant Well No. 1 was originally drilled in 1948 and its water right was obtained in 1951.  The 12-
inch diameter, 250-foot deep well has a current supply rate of approximately 1,350 gpm and a 
maximum instantaneous water right of 2,000 gpm.  However, this water right is shared with Bryant 
Well No. 2.  Bryant Well No. 1 was rehabilitated in 2003 since the well was reaching the end of its 
design life.  Rehabilitation consisted of installing a larger horsepower pump as well as new water 
main to enable the source to provide water supply directly to the 297 Zone. In 2004, DOH 
determined that Bryant Well No. 1 is in hydraulic connection with the nearby surface water source, 
Church Creek and required chlorination of the source water, which is now provided by the Bryant 
Well Field Treatment Facility.   

Bryant Well No. 2 was placed in service in 1966 and shares the Bryant Well No. 1 water right.  The 
12-inch diameter, 200-foot deep well has been declining in capacity.  The well’s capacity was 
approximately 1,000 gpm until 1998, when it decreased to approximately 600 gpm.  Since then, the 
well’s capacity has declined severely and has not responded to rehabilitation efforts.  The well is not 
currently being used.  The City intends to drill a replacement well for Bryant Well No. 2 to fully 
utilize the 2,000 gpm water right of both wells.  The replacement well will be drilled adjacent to the 
Bryant Well Field Treatment Facility and will be mixed with water from Bryant Well No. 1 prior to 
treatment and supply to the 297 Zone.     

Fure Well 

The Fure Well site is located off of Woodland Road near Church Creek, within the northeast corner 
of the City limits.  The well site is located close to the road in an area that is currently undeveloped, 
but will likely be developed in the near future.  The well is located inside the building that houses the 
mechanical and electrical equipment.   

The Fure Well has a maximum instantaneous water right of 150 gpm, which was obtained in 1951.  
The current capacity of the 12-inch diameter, 157-foot deep well is approximately 100 gpm.  The 
water is withdrawn from a screened interval between 145 and 150 feet below ground surface.  Since 
the well only penetrates the aquifer by 5 feet, the Fure Well produces a very low yield.  The well 
water is pumped to the 297 Zone with a submersible pump and 15 horsepower motor. 

Sill Well and Cedarhome Well 

The Sill Well, which is now abandoned, is located 
near 64th Avenue NW and Church Creek.  The well 
was granted a water right in 1958 for a maximum 
instantaneous withdrawal of 600 gpm.  The 235-
foot deep well supplied water to the 297 Zone.  
However, the well has been disconnected from the 
system and out of service since 1983, due to high 
levels of hydrogen sulfide and other problems.  

To replace the Sill Will, a new well, the Cedarhome 
Well, was installed and tested in 1995.  The 16-inch 
diameter, 490-foot deep well is located southeast of 

Cedarhome Well Building 
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the intersection of 68th Avenue NW and Jensen Road in an area surrounded by mostly farmland and 
school playgrounds.  The Cedarhome Well is equipped with a pitless unit and submersible well 
pump. 

The ultimate capacity of the Cedarhome Well is 600 gpm; however, the well is currently limited by 
the instantaneous water right amount of 500 gpm that was transferred from the Sill Well.  To 
transfer the remaining 100 gpm, the City must complete pump tests to demonstrate that additional 
withdrawal at this location will not result in an increased risk for seawater intrusion.  The City is 
currently coordinating with the Department of Ecology to transfer the remaining 100 gpm of the Sill 
Well instantaneous water right to the Cedarhome Well.   

Pump Station Facilities 

The City’s water system has a total of three booster pump stations.  The Bailey Booster Pump 
Station provides backup supply to the 297 Zone from the 125 Zone.  The Cedarhome and Knittle 
Booster Pump Stations provide a continuous supply of water to the closed 365 Zone until the 
Cedarhome Reservoir is completed in summer 2009.  When the reservoir is completed, the 
Cedarhome and Knittle Booster Pump Stations will be utilized to fill the Cedarhome Reservoir.  A 
summary of the booster pump station facilities is shown in Table 2-2, and a detailed description of 
each facility is provided below.  Additional data on the City’s pump stations is contained in 
Appendix B. 

Table 2-2 
Booster Pump Station Facilities Summary 

Booster Pump 
Suction 

Pressure
Discharge 
Pressure Year 

Existing 
Pumping 
Capacity

Number 
of Pump Pump Motor Size

Station Zone Zone Constructed (gpm) Pumps Type (hp)

Bailey BPS 125 Zone 297 Zone before 1969 800 4 Centrifugal (4) 15
Cedarhome BPS 297 Zone 365 Zone 2006 1,000 3 Centrifugal (3) 20
Knittle BPS 297 Zone 365 Zone 1998 1,360 4 Centrifugal (1) 3, (2) 5, (1) 50

 

Bailey Booster Pump Station 

The Bailey Booster Pump Station, which is more than 40 years old, is located on 81st Drive NW, 
within the City limits.  The above-grade pump station and adjacent two 0.2-MG tanks are located on 
property that is owned by the City.  The pump station has four centrifugal pumps that are used to 
pump water that is supplied from the 125 Zone Bailey Reservoirs to the 297 Zone Knittle 
Reservoirs.  Each pump is rated at 200 gpm and powered by a 15 horsepower motor.  The pump 
station does not have standby power or a power receptacle to enable connection of a portable 
engine generator.   
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Knittle Booster Pump Station 

The Knittle Booster Pump Station, which was constructed in 1998 for the Bay View Lane 
development, is located north of 276th Street NW on the Knittle Reservoir site.  The above-grade 
pump station and adjacent Knittle Reservoirs are located on property that is owned by the City.  The 
Cedarhome Reservoir is also being constructed on this site.  The pump station has four end-suction 
centrifugal pumps that are used to pump water from the Knittle Reservoirs to the closed 365 Zone.  
The primary pump is rated at 15 gpm and powered by a 3 horsepower motor.  The two lag pumps 
are rated at 85 gpm and powered by 5 horsepower motors.  The fourth pump, which provides fire 
flow to the 365 Zone, is rated at 1,175 gpm and powered by a 50 horsepower motor.   

The Knittle Booster Pump Station is the primary supply facility for the 365 Zone.  The Cedarhome 
Booster Pump Station operates as a backup facility for the zone until the Cedarhome Reservoir is 
constructed.  When the reservoir is complete, the Knittle Booster Pump Station will operate as the 
lag supply facility for the Cedarhome Reservoir and the 365 Zone.  The pump station has a power 
receptacle to enable connection of a portable engine generator set for backup power supply. 

Cedarhome Booster Pump Station 

The Cedarhome Booster Pump Station was originally constructed in 1973 and replaced in 2006 with 
a larger capacity facility.  The new above-grade Cedarhome Booster Pump Station is located on the 
northwest corner of 68th Avenue NW and 282nd 
Place NW.  Three identical, horizontal split case 
centrifugal pumps powered by 20 horsepower 
motors provide supply from the 297 Zone to the 
closed 365 Zone.  The three pumps are rated at 500 
gpm and operate as lag pumps to the Knittle 
Booster Pump Station.  However, once the 
Cedarhome Reservoir is completed in summer 
2009, the Cedarhome Booster Pump Station will be 
the primary supply facility for the Cedarhome 
Reservoir and the 365 Zone.  The pump station 
does not have a power receptacle to enable 
connection of a portable engine generator set for 
backup power supply. 

Storage Facilities 

The City’s water system has two storage facilities that supply the 125 Zone and two that supply the 
297 Zone.  A fifth storage facility is currently being constructed and will provide gravity storage to 
the 365 Zone.  A summary of the storage facilities is shown in Table 2-3, and a detailed description 
of each facility is provided below.  Additional data on the City’s storage facilities is contained in 
Appendix B. 

Cedarhome BPS Pumps 
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Table 2-3 
Storage Facilities Summary 

Reservoir Year Capacity Diameter
Base 

Elevation
Overflow 
Elevation

Overall 
Height

Name Constructed Material (MG) (feet) (feet) (feet) (feet)

Knittle #1 297 Zone 1990 Concrete 0.20 26 247.0 297.0 50.0
Knittle #2 297 Zone 1997 Steel 1.00 61 249.0 297.0 48.0
Cedarhome 365 Zone 2009 Composite 0.55 53 329.5 365.0 35.5
Bailey #1 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0
Bailey #2 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0

Pressure 
Zone

 

0.2 MG Knittle Reservoir No. 1 

Knittle Reservoir No. 1 is located north of 276th Street NW and 
Stauffer Road on a dirt road and provides 200,000 gallons of 
water storage for the 297 Zone.  The 26-foot diameter, 50-foot 
tall concrete tank was constructed in 1990 and provides 
approximately 4,350 gallons of storage per foot height.  A 
single 12-inch diameter water main serves as the reservoir’s 
common inlet/outlet pipe.  The reservoir is anchored for 
seismic events.   

1.0 MG Knittle Reservoir No. 2 

Knittle Reservoir No. 2 is located on the same site as Knittle 
Reservoir No. 1 and also provides water storage for the 297 
Zone.  The 61-foot diameter, 48-foot tall steel tank was 
constructed in 1997 and provides approximately 21,750 gallons 
of storage per foot height.  A single 12-inch diameter water 
main serves as the reservoir’s common inlet/outlet pipe. 

0.2 MG Bailey Reservoirs 

The 200,000 gallon Bailey Reservoirs are located on 81st Drive NW on the same site as the Bailey 
Booster Pump Station.  The 21-foot diameter, 45-foot tall concrete tanks were constructed in 1989, 
and each tank provides approximately 11,800 gallons of storage per foot height for the 125 Zone.  A 
single 10-inch diameter water main serves as the reservoirs’ common inlet/outlet pipe.  The 
reservoirs are anchored for seismic events.  

Knittle Reservoirs No. 1 and No.
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0.55 MG Cedarhome Reservoir 

The 550,000 gallon Cedarhome Reservoir is currently being constructed on the Knittle Reservoir site 
located north of 276th Street NW and Stauffer Road.  The reservoir is expected to be online in 
summer 2009.  The composite elevated tank will 
have a low water level of 329.5 feet and an overflow 
elevation of 365 feet.  Above an elevation of 339 
feet, the reservoir will have a uniform diameter of 
53.3 feet and will provide approximately 16,700 
gallons of storage per foot height to the 365 Zone.  
The storage area below 339 feet will be conical and 
provide a varying volume of water storage capacity 
per foot height.  A single 16-inch diameter water 
main will serve as the reservoir’s common 
inlet/outlet pipe.  The reservoir will be anchored 
for seismic events. 

Distribution and Transmission System 

The City’s retail water service area contains more than 65 miles of water main ranging in size from 1-
inch to 16 inches.  As shown in Table 2-4, most of the water main (approximately one-third) within 
the retail water service area is 8-inch diameter, and 80 percent of all water main is 8-inch diameter or 
smaller. 

Table 2-4 
Water Main Diameter Inventory 

Diameter Length
(Inches) (Feet) % of Total

4 or smaller 110,015 31.8%
6 44,740 12.9%
8 119,278 34.5%
10 11,439 3.3%
12 52,536 15.2%
16 8,173 2.4%

Totals 346,181 100%
 

Most of the water main in the system is asbestos concrete, PVC or ductile iron, as shown in Table 
2-5.  All new water main installations are required to use ductile iron water main in accordance with 
the City’s development and construction standards.  

 

Cedarhome Reservoir Construction 
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Table 2-5 
Water Main Material Inventory 

Diameter Length
(Inches) (Feet) % of Total

Asbestos Cement 80,546 23.3%
Ductile Iron 119,106 34.4%

Galvanized Iron 2,459 0.7%
PVC 113,726 32.9%
Steel 30,344 8.8%

Totals 346,181 100%
 

The life expectancy of water main is generally 50 years.  Approximately 10 percent of water main 
within the system is older than 50 years and approximately one-third of the water main is considered 
to be in fair condition.  Fair condition pipe is primarily asbestos cement, steel or galvanized iron.  Of 
particular concern are the older steel pipes located in various parts of the retail water service area, 
and the old service saddles and service lines in the older part of the City west of Highway 530.  The 
PVC and ductile iron pipes are generally in good or excellent condition.  

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) that normally contains 
two pressure reducing valves, 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 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 City’s water system has a total of 11 pressure reducing stations, as shown in profile view in 
Figure 2-2.  The SR 532 and Pioneer Highway station is connected between the 297 Zone and the 
125 Zone and provides water to the lower zone during fire flow situations.  The City’s newest 
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pressure reducing station, located near Cedarhome Drive and BNRR, will not be put into operation 
until pressure zone improvements in the area are completed.  When operating, the pressure reducing 
station will also serve to supply the 125 Zone during fire flow situations.  These pressure zone 
improvements are described in detail in Chapter 9. 

Four pressure reducing stations supply water from the 365 Zone to the 297 Zone during fire flow 
situations.  The other five pressure reducing stations actively supply water from the 297 Zone to the 
four smaller pressure zones.  If water was supplied directly from the 297 Zone to these lower zones, 
high pressure problems would exist.  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 two 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 are typically supplying water 
at all times. 

The City’s water system currently has no interties.  However, the North Snohomish County Coordinated 
Water System Plan discusses possible interties connecting the City with the Arlington and Tatoosh 
water systems.  Other interties that the City may consider include the City of Everett, Snohomish 
County PUD and Skagit County PUD.  However, the most viable sources are Tatoosh and Everett. 
The City may also supply water to Camano Island due to aquifer limitations and salt-water intrusion 
on Camano Island if excess supply was available.   

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, fire or other emergency situations. 

 The City's telemetry and supervisory control system consists of a radio based SCADA system that 
was upgraded in 2003 by RH2 Engineering.  Each of the City's water facilities are monitored 
through programmable logic controllers connected to a Human Machine Interface (HMI) 
computer.  Alarms generated by the SCADA system are transmitted to the staff by phone using 
dedicated alarm systems.  Daily data from the SCADA system is continuously collected on the HMI 
computer system.  Operators can view real time or historical HMI data.  

Water System Operation and Control 

The 125 Zone is supplied with water from the Hatt Slough Springs.  The Hatt Slough Springs is a 
continuous supply source to the 125 Zone and the Bailey Reservoirs.  The SR 532 and Pioneer 
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Highway PRV does not normally supply water, but is set to flow water to the 125 Zone upon a 
suppressed level in the Bailey Reservoirs or during a localized drop in pressure, such as during a fire 
flow. The Bailey Booster Pump Station is operated manually to transfer water from the Bailey 
Reservoirs to the Knittle Reservoirs as needed to maintain adequate 297 Zone reservoir levels.   

The City’s main source of supply, the Bryant Wells, supplies water to the Knittle Reservoirs and the 
297 Zone.  The Cedarhome Well also supplies the 297 Zone.  The operation of the Bryant and 
Cedarhome Wells is controlled by the water levels in the Knittle Reservoirs.  The 297 Zone is also 
supplied with water from the Fure Well and the Bailey Booster Pump Station.  The Fure Well 
currently operates at a rate of approximately 100 gpm continuously to supply water to the Knittle 
Reservoirs.  The 242, 252, 255, and 265 Zones also receive water from the 297 Zone through five 
active pressure reducing stations. 

The 365 Zone is a closed zone (i.e. no storage) and is continuously supplied with water from the 297 
Zone through the Cedarhome and Knittle Booster Pump Stations.  One or more pumps in the 
Knittle Booster Pump Station runs continuously to maintain a near constant pressure in the 365 
Zone.  The Cedarhome Booster Pump Station and the fire flow pump in the Knittle Booster Pump 
Station operate upon a reduced pressure in the zone or when the demand is beyond that of the 
smaller domestic supply pumps.  When the Cedarhome Reservoir is completed in summer 2009, the 
water level in the reservoir will control the operation of the Cedarhome and Knittle Booster Pump 
Stations. 

ADJACENT WATER SYSTEMS 

The area outside and immediately adjacent to the City’s future water service area is unincorporated 
Snohomish County.  Most of the water systems located close to the City are relatively small.  Some 
of the larger systems in Snohomish County include the City of Arlington, located approximately 14 
miles east of Stanwood and the City of Marysville, located approximately 20 miles southeast of 
Stanwood.  A few small community water systems are located on northeast Camano Island, which is 
approximately 1 mile west of Stanwood.  Six small water systems located adjacent or close to the 
City’s future water service area boundary are shown in Figure 2-3.  A brief description of each water 
system follows. 

Wilderness Ridge Community Club and Northwest Water System 

The Wilderness Ridge Community Club water system is located north of the City’s future water 
service area boundary.  The Wilderness Ridge system has approximately 284 service connections.  
Water is supplied to the system by two groundwater wells that are currently untreated.  The 
Northwest Water System is a smaller public water system that is located within the Wilderness Ridge 
water system boundary.  The Northwest Water System has 35 service connections and water is 
supplied by two groundwater wells.  There are no current plans for interties between either of these 
two systems and the City’s water system 



 Water System Description 
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Warm Beach Water Association  

The Warm Beach Water Association water system is located south of the City’s future water service 
area.  The system has approximately 500 service connections.  Three groundwater wells provide 
water to the system. There are no current plans for interties between this system and the City’s water 
system.  

Warm Beach Conference Grounds 

The Warm Beach Conference Grounds water system is located near the Warm Beach Water 
Association system, also south of the City’s future water service area.  The Warm Beach Conference 
Grounds water system provides service to approximately 551 service connections with six 
groundwater wells.  There are no current plans for interties between the two systems.  

Sunday Lake Community Club and Silver Springs Estates 

The Sunday Lake Community Club and the Silver Springs Estates are independent water systems 
located approximately 1 to 2 miles east of the City’s future water service area.  The Sunday Lake 
Community Club has approximately 74 water service connections and Silver Springs Estates has 
approximately 24 water service connections.  Three wells provide water to the Sunday Lake 
Community Club, which is owned and operated by the Snohomish County PUD.  One well 
provides water to the Silver Springs Estates.  There are no current plans for interties between either 
of these two systems and the City’s water system. 
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INTRODUCTION 

The City of Stanwood’s (City) Comprehensive Plan was originally prepared in 1995 and was last 
updated in April 2007.  The plan was developed to meet the requirements of the State of 
Washington Growth Management Act (GMA).  The GMA requires, among other things, 
consistency between land use and utility plans and their implementation.  This chapter demonstrates 
the compatibility of the City’s Comprehensive Water System Plan (WSP) with other plans, identifies 
the designated land uses within the existing and future service area, and presents population 
projections within the City’s 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 

• City of Stanwood Comprehensive Plan 

• Snohomish County Comprehensive Plan 

• North Snohomish County Coordinated Water System Plan 

Growth Management Act 

The State of Washington GMA of 1990 (and its multiple amendments) defined four goals relevant 
to this water WSP. 

1. Growth 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 Snohomish County (County) and the City cooperate in designating an 
Urban Growth Area (UGA).  As part of the development of its 1995 Comprehensive Plan, the City 
designated an UGA that would accommodate the City’s projected population growth and projected 
growth within the unincorporated portion of the UGA.  Since this time, the City has modified its 
UGA.  The current UGA is shown in Figure 3-1. 

3 Land Use and Population
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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 City and County must be 
consistent (RCW 36.70A.100).  Second, the GMA requires the implementation of the plan be 
consistent with the comprehensive plans (RCW 36.70A.120). 

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

Concurrency 

Concurrency means that adequate public facilities and services be provided at the time growth 
occurs.  For example, growth should not occur where schools, roads and other public facilities are 
overloaded.  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 cannot be maintained at an acceptable level of service, the new development should be 
prohibited (RCW 36.70A.110).   

Critical Areas 

The GMA requires that critical areas be designated and protected.  Critical areas include aquifer 
recharge areas, wetlands and steep slopes.  The SEPA checklist in Appendix E addresses other 
environmental concerns. 

City of Stanwood Comprehensive Plan 

The Land Use Element of the City’s 2007 Comprehensive Plan is the City’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 Land Use 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 Map is a blueprint for development of an area, whereas the zoning code is the 
regulatory means for implementing it. 

The Land Use Element considers the general location of land uses, as well as the appropriate 
intensity and density of land uses given the current development trends.  The utilities, transportation 
and capital facilities elements ensure 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 City’s WSP is reviewed and taken into consideration during the development of, and 
subsequent revisions, to the Capital Facilities Element of the Comprehensive Plan. 

 The City encompasses an area of approximately 1,710 acres or 2.7 square miles.  According to the 
Comprehensive Plan, 89 percent of the land area within the City limits was developed in 2003.  
Approximately 93 percent of the residential land area was developed.  Therefore, the City must 
annex and broaden its boundaries to accommodate the growth mandated by the GMA.  Vacant land 
within the City limits is limited and infilling is expected and encouraged.  The City’s UGA consists 
of approximately 2,187 acres or 3.4 square miles. 
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Snohomish County Comprehensive Plan 

The County adopted the Snohomish County Comprehensive Plan on June 28, 1995.  The plan took effect 
on July 10, 1995.  Since this time, the plan has been amended several times to incorporate UGA 
changes, capital facility plan changes and land use changes.  The most recent amendments were 
effective on December 22, 2008.  The plan consists of the following five sections. 

• General Policy Plan 

• Future Land Use Map 

• Transportation Element 

• Capital Facilities Plan 

• Park and Recreation Comprehensive Plan 

The County’s Comprehensive Plan guides development in rural, unincorporated Snohomish County 
and designates land use in the unincorporated UGA.  Similar to the City’s Comprehensive Plan, the 
County’s plan contains the following land use goals which “form the basis of the County’s land use 
strategy and: 

• provides for a supply and distribution of land use types to accommodate the majority of 
county population and employment growth within urban growth area; 

• …reduces development pressures and patterns of sprawl within rural areas; 

• conserves agricultural, forest and mineral resource lands of long-term commercial 
significance; and 

• preserves and protects open space, scenic and cultural resources.” 

North Snohomish County Coordinated Water System Plan 

The North Snohomish County Coordinated Water System Plan (CWSP), dated October 1991, is the result of a 
study performed by Economic and Engineering Services, Inc. under direction of the County’s Water 
Utility Coordinating Committee (WUCC), the County, Tulalip Tribes and the Snohomish County Public 
Utility District (PUD).  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 Critical Water Supply 
Service Area (CWSSA).  The Snohomish County Council declared North Snohomish County a CWSSA 
on October 19, 1988. 

The purpose of the CWSP is to assist the area’s water utilities in establishing an effective process for 
planning and developing 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 strategies, 
water conservation program and goals, and the satellite system management program.  As can be seen in 
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the following sections of this WSP, the City has established policies, design criteria and goals that meet 
or exceed the requirements and goals of the CWSP.  

LAND USE 

The City limits currently encompass an area of approximately 1,727 acres.  The City’s UGA 
encompasses an additional 461 acres outside of the current City limits.  The future water service area 
is significantly larger than the City’s UGA, with 14,361 total acres.  The City’s Future Land Use Map, 
shown in Figure 3-1 and originally published in the City’s Comprehensive Plan, guides development 
within the City.  Land use outside the UGA is designated by the County, as shown in the figure.   

Approximately 60 percent of the area within the current City limits is designated for residential use.  
Approximately 10 percent is commercial land, including industrial uses; approximately 8 percent is 
designated for business use; and approximately 18 percent is for public facilities.  The remaining 4 
percent of the land area within the City limits is non-designated right-of-way. 

Within the current UGA and outside of the City limits, a much higher percentage of land use, 
approximately 79 percent, is residential. The remaining land area within the UGA and outside of the 
City limits is designated for business, commercial and industrial use. 

Finally, the future water service area is comprised of three types of land uses: residential, mineral 
conservation and agricultural.  Residential use within the future water service area, but outside of the 
UGA, is approximately 36 percent of the total area.  Mineral conservation comprises 0.5 percent of 
this land area, whereas the remaining 61.5 percent is designated for agriculture.  The remaining 2 
percent of the land area is non-designated right-of-way and City owned property. 

POPULATION 

Household Trends 

The City is primarily a residential community comprised largely of single family residences.  In 2008, 
the Office of Financial Management (OFM) estimated that 1,565 housing units in the City, or 71 
percent, were single family residential, and approximately 649 housing units, or 29 percent, were 
multi-family residential.   

The housing element of the City’s Comprehensive Plan states that the average household size in the 
City was 2.65 persons per household in 2000, which is similar to the average household size in all of 
the County.  The housing element anticipates that the average household size for the City will 
remain consistent through 2025. 

Existing and Future Population 

The County has experienced rapid population growth and extensive physical developments in recent 
years.  The population of the County increased nearly 15 percent from 2000 to 2008 based on OFM 
estimates.  The population of the City increased approximately 39 percent during the same period, 
which included several annexations.  Table 3-1 illustrates the historical population growth since 
1990.   
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Table 3-1 
Population Trends within the City Limits 

Year Population

Historical
1980 1,646
1990 1,961
1991 2,096
1992 2,198
1993 2,301
1994 2,582
1995 2,910
1996 3,025
1997 3,196
1998 3,282
1999 3,755
2000 3,923
2001 3,975
2002 4,085
2003 4,190
2004 4,315
2005 4,580
2006 4,940
2007 5,200
2008 5,445

NOTE: The historical population represents the population w ithin the 
City limits.
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The projected future growth within the City limits is shown in Table 3-2 and Figure 3-2.  The 
projected population data is based on current OFM estimates of the City’s population and the 
medium growth rate projection of 3 percent presented in the land use element of the City’s 
Comprehensive Plan.  The projections assume that the City will annex areas within the UGA to 
accommodate this growth.  The City’s population is expected to grow from 5,445 people in 2008 to 
approximately 9,548 people in 2027. 

Table 3-2 
Population Projections within the City Limits 

 

Year Population

Projected
2013 6,312
2020 7,763
2027 9,548

NOTE: The projected population is based on estimated grow th rates 
w ithin the current city limits and UGA.

 
Figure 3-2 

Population Projections within the City Limits 
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The actual number of people served by the City’s water system is greater than that shown in the 
population table.  The actual population served by the water system is calculated in Chapter 4 using 
the number of residential units served and the average household size.  For the purposes of 
estimating demands, the population projections for the City’s service area are presented in Table 3-
3.  The system is expected to provide service to approximately 12,670 people by 2027. 

Table 3-3 
Water System Population Projections 

Year Population

Projected
2013 8,377
2020 10,302
2027 12,670

NOTE: The projected population is based on estimated grow th rates 
w ithin the current city limits and UGA.
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INTRODUCTION 

A detailed analysis of 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 the water system’s future growth and continue 
to meet federal and state laws. 

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 customer class, land use density and irrigation practices. 
 Water conservation efforts also impact demands and can be used to accommodate a portion of 
system growth without increasing a system's supply capacity. 

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, peak day demand, peak hour demand, fire flow demand, 
future demands and a demand reduction forecast based on the proposed Water Use Efficiency 
program. 

This chapter was updated in May 2010 to include year 2008 and 2009 demand data, as requested by 
the Department of Health.  However, other chapters of this Comprehensive Water System Plan 
(WSP) were not revised based on these revisions and therefore utilize year 2007 as a base year.  
Water savings from the City’s Water Use Efficiency program resulted in the actual demand in 2008 
and 2009 less than previous projections.  The revised demand projections for the 20-year planning 
period are also less than the previous 2007 base year projections.  The analyses in other chapters, 
therefore, are based on more conservative demands than are presented in the revised estimates 
included in this chapter.   

Certificate of Water Availability 

In accordance with the requirements of the Growth Management Act (GMA), the City of Stanwood 
(City) must identify that water is available prior to issuing a building permit.  A Certificate of Water 
Availability 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 RCW 19.27.097 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. 

4 Water Demands
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CURRENT POPULATION AND SERVICE CONNECTIONS 

Residential Population Served 

The population within the City limits was 5,590 in 2009 based on estimates from the Office of 
Financial Management.  Since the City provides water service to many customers outside of the City 
limits, the actual population served by the City’s water system is larger.  The 2009 residential 
population served by the City is estimated to be approximately 7,115.  The computation of this 
number is discussed later in this chapter and a more detailed discussion of the City’s population and 
household trends is in Chapter 3. 

In 2009, the City provided water service to an average of 3,051 customer accounts, of which 
approximately 2,010 (66 percent) of these accounts were single family residential customers, 675 
accounts (22 percent) were multi-family residential customers and 366 accounts (12 percent) were all 
other customer types. 

Water Use Classifications 

The City has divided all water customers into nine different classes for billing purposes.  For 
planning purposes, the water customers have been combined into four different groups: 1) single 
family residential; 2) multi-family residential; 3) Twin City Foods; and 4) commercial/other.  Twin 
City Foods, the City’s largest water consumer with two large metered connections, is its own group 
because it has a separate contract with the City that is different than the other customer groups.  The 
commercial/other group includes the following billing classes: large industries, business/office retail, 
restaurants/bars, schools/churches, medical facilities, irrigation, laundry, motels, beauty shops and 
nursing homes.  The demand analysis that follows will report on the water use patterns of these four 
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 
customer’s 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 City 
from 1997 through 2009.  Consumption data prior to 1997 and from 2000 through 2003 was not 
available for inclusion in this WSP. 
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Table 4-1  
Average Annual Metered Consumption and Service Connections 

Customer Class
Year Single Family Multi-Family1 Twin City Foods Commercial/Other Totals

Average Number of Connections2

1997 1,258 --- 2 214 ---
1998 1,348 --- 2 219 ---
1999 1,357 --- 2 255 ---
2004 1,672 --- 2 279 ---
2005 1,706 --- 2 289 ---
2006 1,770 656 2 297 2,725
2007 1,898 670 2 301 2,871
2008 1,978 680 2 358 3,018
2009 2,010 675 2 364 3,051

Average Annual Consumption (1,000 gals)2

1997 128,298 28,862 37,552 91,416 286,128
1998 118,744 14,241 39,198 99,149 271,332
1999 114,970 22,004 39,647 101,427 278,048
2004 117,885 22,608 55,432 118,704 314,629
2005 128,327 13,960 58,900 90,707 291,894
2006 125,397 25,911 54,567 108,009 313,885
2007 135,123 23,538 57,265 92,959 308,884
2008 125,604 24,618 53,575 106,156 309,952
2009 134,926 26,164 52,811 110,648 324,549

Average Daily Consumption Per Connection (gal/day/conn)2

1997 279 --- 51,441 1,170
1998 241 --- 53,696 1,240
1999 232 --- 54,311 1,090
2004 193 --- 75,934 1,166
2005 206 --- 80,684 860
2006 194 108 74,749 996
2007 195 96 78,445 846
2008 174 99 73,390 812
2009 184 106 72,344 833

Average 211 102 68,333 1,002

      1997 through 2005.
1 = Multi-family data represents average number of units served.  Number of units served is not available for 

2 = Data from 2000 through 2003 is not available.
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The number of multi-family connections is less than the number of units served since one 
connection typically serves several units.  Table 4-2 shows the historical average number of multi-
family connections, occupied multi-family units and available multi-family units within the City’s 
water service area from 2006 through 2009.  Multi-family connection and unit data is not available 
prior to 2006. 

Table 4-2 
Multi-Family Connections 

Year
Average Number 
of Connections

Average Number 
of Occupied Units

Total Available 
Units

2006 69 656 690
2007 71 670 690
2008 69 680 690
2009 69 675 690

 
As shown in Chart 4-1, the single family residential class represents approximately 66 percent of all 
connections, but only 42 percent of total system consumption, as shown in Chart 4-2.  This is due 
to the lower consumption per connection of single family residential customers as compared to 
some other customers.  As shown in Table 4-1, the single family residential customers use an 
average of approximately 211 gallons per day per connection, compared to the multi-family 
customers that use an average of approximately 102 gallons per day per unit, and the commercial 
and other customers that use an average of approximately 1,002 gallons per day per connection.  
Twin City Foods only has two connections, but the company uses an average of approximately 
68,333 gallons per day per connection.  The lower consumption of multi-family customers is 
expected since the average household size of multi-family units is less than that the average 
household size of single family units and multi-family units consume considerably less water for 
lawn and garden maintenance.  Additionally, the higher consumption of commercial customers is 
expected since these customers include the system’s highest individual water users.   

 

 

 

 

 

 

 

 

 



Water Demands  
 
 

 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 4-5    STA\107-088\PLAN\2009-WSPCH4.DOC(6/3/10-12:30) 

Chart 4-1 
2009 Water Connections by Customer Class 
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Chart 4-2 
2009 Water Consumption by Customer Class 
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Table 4-3 shows the largest water users of the system in 2009 and their total amount of metered 
consumption for the year.  The total water consumption of these 10 water accounts represented 
approximately 36 percent of the system’s total consumption in 2009.  The list of accounts in the 
table consists of Twin City Foods and businesses from the commercial/other customer class, 
including agricultural and industrial companies, fitness facilities and a nursing home. 

 
Table 4-3  

2009 Largest Water Users 

Name Address Yearly Consumption (gals)

Twin City Foods 10120 269th Pl NW 52,814,483

Schenk Packing 8204 288th NW 34,159,121

Josephine Sunset Home 9901 272nd Pl NW 9,253,052

North Star Cold Storage 27110 Pioneer Hwy 5,952,250

Haggen 26603 72nd Ave NW 4,472,528

Viking Laundry 8820 Viking Way #2 2,286,271

Merrill Gardens 7212 265th St NW 2,076,353

QFC 27008 92nd Ave NW 2,075,844

Team Fitness Health Club (Uphill) 7213 267th Street NW 1,571,657

Team Fitness Health Club 7214 267th Street NW 1,569,443

Largest Water Users Total 116,231,003

Water System Total 324,548,620

Percent of Total 36%

 

Water Supply 

Water supply, or production, is the total amount of water supplied to the system, as measured by the 
meters at the Hatt Slough Springs and each well facility.  Water supply is different than water 
consumption in that water supply is 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 of 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), which will be described 
more in the Distribution System Leakage section.  Table 4-4 summarizes the total amount of 
water supplied to the system from 1992 through 2009 and the calculated average day demand for 
each year.   
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Table 4-4  
Historical Water Supply and System Demand 

 

Annual Supply Average Daily Demand
Year (gallons) (gpm)

1992 430,059,600 818

1993 347,541,950 661

1994 342,162,215 651

1995 353,665,000 673

1996 347,018,191 660

1997 360,709,473 686

1998 338,001,593 643

1999 337,599,296 642

2000 1 --- ---

2001 299,445,937 570

2002 345,569,337 657

2003 354,804,548 675

2004 363,152,529 691

2005 354,672,584 675

2006 373,942,267 711

2007 348,153,550 662

2008 344,998,534 656

2009 355,421,020 676

1 = Complete data for 2000 not available.
 

In general, the amount of water supplied to the City, or system-wide water demand, has remained 
relatively steady since 1993, while population has doubled.  This is most likely the result of water use 
efficiency practices, including new buildings with low flow plumbing fixtures and the repair of water 
system leaks.  Twin City Foods has likely contributed to the overall decrease in demand since 1997, 
when the company rebuilt the entire plant to replace the older facility that was lost in a fire in 1996.  
The rebuilt plant uses water much more efficiently than the pre-fire plant. 

Table 4-5 presents the computation of the existing system per capita demand based on 2009 data.  
As shown in the upper portion of the table, the residential population served by the City’s water 
system is approximately 7,115, and is based on the recorded number of residential units served and 
the average residential household size.  This population number and the City’s total water supply in 
2009 were used to arrive at the existing per capita demand of 137 gallons per day (gpd).  This is 
relatively comparable to other systems in the Puget Sound area.  However, the City is unique in that 
the proportion of overall water demand is not predominantly from residential users as in most 
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systems.  In addition, the City has a significant amount of large non-residential water users, such as 
Twin City Foods and others shown in Table 4-3, for a City of its size. 

 
Table 4-5 

Existing Per Capita Demand 

2009 Residential Population Served Computation
2009 Single Family Units 2,010

2009 Multi-Family Units 675

Total 2009 Residential Units 2,685

Average Household Size (People per Unit) 2.65

Calculated 2009 Residential Population Served 7,115

2009 Total Annual Supply
2009 Total Annual Supply (gal) 355,421,020

Existing Per Capita Demand (gal/day/capita) 137
 

Since it is likely that the future growth of the City and future demand for water supply will not be 
similar to the existing demand allocation (i.e., approximately 50 percent non-residential demand), the 
use of the existing system per capita demand of 137 gpd would not be accurate for projecting future 
demands.  Therefore, an additional computation of per capita demand was performed to provide a 
more accurate estimate for use in forecasting future water demand.  The computation of future per 
capita demand shown in Table 4-6 is based on a reduced proportion of non-residential demand that 
is likely to be more representative of the future type of demand to occur in the City’s system.  The 
estimated per capita demand of 99 gpd is used later in this chapter to forecast water demands in 
future years based on future population estimates. 
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Table 4-6 
Future Per Capita Demand Projection 

Residential Population Served Computation
2009 Single Family Units 2,010

2009 Multi-Family Units 675

Total 2009 Residential Units 2,685

Average Household Size (People per Unit) 2.65

Calculated 2009 Residential Population Served 7,115

Adjusted Total Annual Supply
2009 Total Annual Supply (gal) 355,421,020

Less Annual Supply of Large Users Not Representative of Future New Users (gal) 97,395,184

2009 Net Annual Supply Adjusted for Future Anticipated Users (gal) 258,025,836

Estimated Per Capita Demand for Future Demand Projections (gal/day/capita) 99
  

Table 4-7 shows the average demand of each of the City’s seven existing pressure zones, based on 
2009 water demand data.  The City’s two largest pressure zones, the 297 and 125 Zones, account for 
approximately 88 percent of the total system demand. 

 
Table 4-7 

2009 Demands by Pressure Zone 

2009 Average Daily Percent of
Pressure Annual Supply Demand Total Demand

Zone (gallons) (gpm) (%)

365 20,409,540 39 5.7%

297 169,825,044 323 47.8%

265 7,073,752 13 2.0%

255 7,932,136 15 2.2%

252 1,325,078 3 0.4%

242 6,708,730 13 1.9%

125 142,146,740 270 40.0%

Total 355,421,020 676 100%
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Like most other water systems, the City’s water use varies seasonally.  Chart 4-3 shows the historical 
amount of water supplied to the City’s system for each month from 2003 to 2009.  

Chart 4-3 
Historical Monthly Water Supply 
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As shown in Chart 4-3, water supply increases significantly during summer months, primarily due to 
irrigation.  The City’s highest water use typically occurs in July and August.  On average, the amount 
of water supplied during these two months is approximately 27 percent of the total supply for the 
entire year.  Water production from Bryant Well No. 1 is increased to meet the additional demand 
during these peak periods, as shown in Chart 4-4.  Since the Cedarhome Well was completed in 
2009, water production from the well is also increased to supplement supply from Bryant Well No. 1 
and the Hatt Slough Springs to meet peak summertime demands. 
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Chart 4-4 
2009 Monthly Water Supply by Source 
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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, 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 main, should be tracked for accounting purposes, these losses must be 
considered leakage.  The Water Use Efficiency (WUE) Rule, which became effective in 2007, 
establishes a DSL standard of 10 percent or less based on a rolling three-year average.   

The amount of DSL in the City’s system has decreased significantly from 1997 to 2009, as shown in 
Table 4-8.  This is likely due to the system-wide replacement of old and likely inaccurate customer 
meters, that began in the mid-1980s; the repair of water system leaks that were discovered in 1993 
when half of the system was surveyed for leaks; and the reduced usage of non-metered water for 
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construction projects.  In 1999, the City changed its policy from charging an annual flat fee for 
construction water use to a per load charge to discourage unnecessary water use.   

The City intends to continue to reduce the amount of DSL in the system to meet the DSL standard 
through its customer meter replacement program. The City will continue to record the amount of 
water used for flushing the distribution system and construction purposes, and conducting leak 
detection surveys of the system.  The City will also implement the Water Use Efficiency Program 
contained in Appendix F. 

Table 4-8 
Distribution System Leakage 

1997 1998 1999 2004 2005 2006 2007 2008 2009

Metered Customer Use (1,000 gal) 286,128 271,332 278,048 314,629 291,894 313,885 308,884 309,952 324,549
Hydrant Meter Use (1,000 gal) 21 157 768 316 148 148
Fire Department Usage (1,000 gal) 1,700 1,745 13
Water Main Flushing (1,000 gal) 300 3
Total Authorized Consumption (1,000 gal) 286,128 271,332 278,048 314,649 292,050 314,653 310,900 311,845 324,709

Total Production/Supply (1,000 gal) 360,709 338,002 337,599 363,153 354,673 373,942 348,154 344,999 355,421

Total Distribution System Leakage (1,000 gal) 74,581 66,669 59,552 48,503 62,622 59,290 37,253 33,153 30,712
Total Distribution System Leakage (%) 20.7% 19.7% 17.6% 13.4% 17.7% 15.9% 10.7% 9.6% 8.6%
Rolling 3-Year Average DSL (%) --- --- 19% --- --- 16% 15% 12% 10%

1 = Data from 2000 through 2003 is not available.

Year1

Distribution System Leakage (TP - AC)

Total Production (TP)

Authorized Consumption (AC)

  

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 4-9 presents the computed number of ERUs for each customer class from 1997 through 
2009.  The demands shown are based on supply data that was computed from the consumption of 
each customer class and the average amount of DSL from each year.  Data is excluded for the years 
2000 through 2003 due to missing consumption data for all of the customer classes.  The average 
demand per ERU from 2004 through 2007 was 231 gpd.  This is slightly less than the average single 
family demand in the Puget Sound area, which is typically between 250 and 300 gpd.   
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Table 4-9 
Equivalent Residential Units 

Average Average Annual
Number of Demand Demand per ERU Total

Year Connections1 (gallons) (gal/day/ERU) ERUs

Single Family Residential (ERU Basis)2

1997 1,258 161,739,438 352 1,258
1998 1,348 147,921,061 301 1,348
1999 1,357 139,594,328 282 1,357
2004 1,672 136,065,345 223 1,672
2005 1,706 155,926,677 250 1,706
2006 1,770 149,390,151 231 1,770
2007 1,898 152,301,365 220 1,898
2008 1,978 139,806,127 194 1,978
2009 2,010 147,760,255 201 2,010

Multi-Family Residential2

1997 --- 36,384,994 352 283
1998 --- 17,740,044 301 162
1999 --- 26,716,556 282 260
2004 --- 26,094,510 223 321
2005 --- 16,962,340 250 186
2006 656 30,869,218 231 366
2007 670 26,530,622 220 331
2008 680 27,401,456 194 388
2009 675 28,652,656 201 390

Twin City Foods2

1997 2 47,340,403 352 368
1998 2 48,829,313 301 445
1999 2 48,138,218 282 468
2004 2 63,981,124 223 786
2005 2 71,567,445 250 783
2006 2 65,007,617 231 770
2007 2 64,544,908 220 804
2008 2 59,632,162 194 844
2009 2 57,834,394 201 787

1 = Multi-family data represents average number of units served.
2 = Data from 2000 through 2003 is unavailable.
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Table 4-9 
Equivalent Residential Units - Continued 

Average Average Annual
Number of Demand Demand per ERU Total

Year Connections (gallons) (gal/day/ERU) ERUs

Commercial/Other2

1997 214 115,244,637 352 896
1998 219 123,511,175 301 1,126
1999 255 123,150,194 282 1,197
2004 279 137,011,550 223 1,684
2005 289 110,216,122 250 1,206
2006 297 128,675,281 231 1,525
2007 301 104,776,654 220 1,306
2008 358 118,158,788 194 1,672
2009 364 121,173,716 201 1,648

System-Wide Totals2

1997 --- 360,709,473 352 2,806
1998 --- 338,001,593 301 3,080
1999 --- 337,599,296 282 3,282
2004 --- 363,152,529 223 4,462
2005 --- 354,672,584 250 3,880
2006 2,725 373,942,267 231 4,431
2007 2,871 348,153,550 220 4,339
2008 3,018 344,998,534 194 4,881
2009 3,051 355,421,020 201 4,835

2 = Data from 2000 through 2003 is unavailable.
 

The average demand per ERU from 2004 through 2007 of 231 gpd will be used later in this chapter 
to forecast ERUs in future years based on estimated future demands.  This demand per ERU value 
will also be used to determine the capacity (in terms of ERUs) of the existing system in Chapter 7. 
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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 are 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 City’s wells and spring sources were reviewed to 
determine the system’s ADD.  The system’s average day demand from 1992 through 2009 is shown 
in Table 4-4. 

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, 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. 

Daily water production records and chart recordings of reservoir levels were reviewed to determine 
the system’s PDD.  The City’s PDD occurred on July 23, 2006 when temperatures reached 91°F and 
were as high as 93°F the days before and after.  As shown in Table 4-10, the average demand of the 
system on July 23, 2006, or PDD, was 1,783 gallons per minute (gpm). 

Peak Hour Demand 

Peak hour demand (PHD) is the maximum amount of water used throughout the system, excluding 
fire flow, during a one-hour time period of a given year.  In accordance with WAC 246-290-230, 
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 and reservoir level records were 
reviewed to evaluate the PHD.  As shown in Table 4-10, the City’s PHD, which occurred on July 
23, 2006 from 8:00 to 9:00 pm, was 2,291 gpm.  Table 4-10 also shows the peaking factors of the 
water system based on the ADD, PDD and PHD data presented above.  The peak day 
demand/average day demand ratio is at the high end of the typical range of 1.2 to 2.5 for most 
systems.  The estimated peak hour demand/peak day demand ratio is at the low end of 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 ADDs to project future peak day and peak hour demands of the system. 
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Table 4-10 
Peak Day Demands and Peaking Factors 

Peak Demand Data
Demand

Demand Type Date (gpm)

 Average Day Demand (ADD) 2006 711

 Peak Day Demand (PDD) 7/23/2006 1,783

 Peak Hour Demand (PHD) 7/23/2006 2,291

8:00 PM - 9:00 PM

Peaking Factors
 Peak Day Demand/Average Day Demand (PDD/ADD) 2.51

 Peak Hour Demand/Peak Day Demand (PHD/PDD) 1.29

 Peak Hour Demand/Average Day Demand (PHD/ADD) 3.22

 

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 planning level 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 planning level fire flow requirement for each land use category is 
shown in Table 4-11. 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 planning level 
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 4-11 
General Planning Level Fire Flow Requirements 

Fire Flow Requirement Flow Duration

Land Use Category (gpm) (hours)

 Low Density Residential 1,000 2

 Medium Density Residential 1,750 2

 High Density Residential 2,500 2

 Commecial/Business Park 3,000 3

 Light Industrial 3,500 3

 Schools 3,500 3

 

FUTURE WATER DEMANDS 

Basis for Projecting Demands 

Future demands were calculated from the results of the future per capita demand computations 
shown in Table 4-6 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 City’s WUE Program in Appendix F. The calculated future per capita demand of 
99 gpd was used for all demand projections without savings from WUE measures.  The per capita 
demand was reduced to reflect the water use efficiency goals and used as the basis for future water 
demand projections with implementation of the WUE Program.  The City’s WUE Program presents 
a goal to reduce the 4-year rolling average demand per ERU by 5 percent by the year 2019 and by 8 
percent by the year 2029. 

Demand Forecasts and Conservation 

Table 4-12 presents the projected water demand forecast for the City’s water system. The actual 
demand data from 2006 through 2009 is also shown in the table for comparison purposes. The 
future average day demands were projected based on population estimates for the given years and 
the estimated demand per capita values.  The future peak day and peak hour demands shown were 
computed from the projected average day demands and the existing system peaking factors shown in 
Table 4-10.  The future demand projections are also shown with and without estimated reductions 
in water use from achieving WUE goals. 
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Table 4-12 
Future Water Demand Projections 

Description 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2027 2028 2029

Population Data
Water Service Area Population 6,429 6,805 7,044 7,115 7,353 7,573 7,801 8,035 8,276 8,524 8,780 12,153 12,518 12,893

Increase from Base Year 2009 238 458 685 919 1,160 1,409 1,664 5,038 5,402 5,778

Average Day Demand (gpm)
Demand without WUE 711 662 656 676 693 716 732 748 765 782 799 1,031 1,056 1,082

Demand with WUE 663 682 694 705 717 729 742 919 938 958

Peak Day Demand (gpm)
Demand without WUE 1,786 1,663 1,648 1,697 1,739 1,798 1,837 1,878 1,919 1,962 2,006 2,588 2,651 2,716

Demand with WUE 1,665 1,712 1,741 1,770 1,800 1,831 1,862 2,305 2,354 2,404

Peak Hour Demand (gpm)
Demand without WUE 2,291 2,133 2,114 2,177 2,231 2,307 2,357 2,409 2,462 2,517 2,574 3,321 3,401 3,484

Demand with WUE 2,135 2,197 2,233 2,271 2,309 2,349 2,389 2,958 3,020 3,083

1 = 2007, 2008 and 2009 Peak Day Demand and Peak Hour Demand values are based on actual Average Day Demand amounts for the given
      year and 2006 peaking factors, and do not necessarily represent actual peak demands for these years.

Actual1 Projected

 
The analysis and evaluation of the existing water system with proposed improvements, as presented 
in Chapters 7 and 9, is based on the 2027 projected demand data without WUE reductions.  This 
ensures that the future system will be sized properly to meet all requirements, whether or not 
additional water use reductions are achieved. However, the City will continue to pursue reductions in 
water use by implementing the WUE Program contained in Appendix F of this WSP.   

Table 4-13 presents the existing and projected ERUs of the system. The ERU forecasts are based 
on the projected water demands from Table 4-12 and the 4-year rolling average demand per ERU 
that was computed from the actual 2006 through 2009 data.  The historical and projected water 
demand and ERU data from Tables 4-12 and 4-13 are also shown graphically in Chart 4-5. 

Table 4-13 
Future ERU Projections 

Description 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2027 2028 2029

Demand Data (gpm)
Avg Day Demand without WUE 711 662 656 676 693 716 732 748 765 782 799 1,031 1,056 1,082

ERU Basis Data (gal/day/ERU)
Demand per ERU without WUE 231 220 194 201 220 220 220 220 220 220 220 220 220 220

Demand per ERU with WUE 210 209 208 207 206 205 204 196 195 195

Equivalent Residential Units (ERUs)
Total System ERUs 4,431 4,339 4,881 4,835 4,537 4,691 4,793 4,899 5,007 5,119 5,234 6,753 6,917 7,086

ProjectedActual
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Chart 4-5 

Future Water Demand and ERU Projections 
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C H A P T E R 5  

 
 

INTRODUCTION 

The City of Stanwood (City) operates and plans water service for City residents according to the 
design criteria, laws and policies that originate from the following seven sources, listed in descending 
order from those with the broadest to narrowest authority. 

Table 5-1 
Regulatory Agencies 

Agency Design Criteria/Laws/Policies

U.S. Department of Health & Human Services Federal Regulations

U.S. Environmental Protection Agency Federal Regulations

Washington State Department of Health State Regulations

Washington State Department of Ecology State Regulations

Snohomish County Council County Regulations

Stanwood City Council Administrative Policies

American Water Works Association Design Criteria
 

These laws, design criteria and policies guide the City's operation and maintenance of the water system 
on a daily basis, and its planning for growth and improvements.  Their overall objective is to ensure that 
the City provides high quality water service at a minimum cost to its customers.  They also set the 
standards the City must meet to ensure that its 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 – the U.S. Government, 
Washington State and Snohomish County Council – establish requirements in statutes, regulations or 
ordinances.  The Stanwood City Council and Mayor adopt policies that cannot be less stringent or in 
conflict with those established by governments above them.  The City's policies take the form of 
ordinances, memoranda 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; and 

• Organization. 

5 Policies and Design Criteria 
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SUPPLY POLICIES 

Quality Protection 

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

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

Cross-Connection Control 

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

• The City has staff that is certified for backflow prevention and testing. 

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

Quantity 

• The City will plan for saturation use of its supply sources so that future water resource limitations can 
be handled effectively. 

• The City 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 City will plan to provide the following minimum fire flows. 

  Low Density Residential: 1,000 gpm for 2 hours duration 

  Medium Density Residential: 1,750 gpm for 2 hours duration 

  High Density Residential: 2,500 gpm for 2 hours duration 

  Commercial/Business Park: 3,000 gpm for 3 hours duration 

  Light Industrial:   3,500 gpm for 3 hours duration 

  Schools:   3,500 gpm for 3 hours duration 
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Water Use Efficiency 

• The City will promote the efficient and responsible use of water and will conserve water during a 
water shortage. 

Regional Participation 

• The City will participate in regional supply management and planning activities. 

• The City will supply all customers within the City’s water service area, unless a special agreement with 
an adjacent purveyor exists due to topography or other limiting factors.  

CUSTOMER SERVICE POLICIES 

Water Service and Connection 

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

• All proposed developments within the City limits and designated water service area shall connect 
directly to the City’s water system, unless deemed unfeasible by the City 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 City’s adopted design 
criteria and construction standards and specifications, as shown in the City’s Water System Standards 
continued in Appendix H.  All costs of the extension shall be borne by the developer. 

• Water service cannot be extended outside of the water service area. 

• For water service applications within the City limits, the City will review the availability for water 
service at the time of land use permit, site civil review and building permit.  During the land use 
permitting process, the City will determine if water is available for the site.  During the site civil 
review, the City will address the sizing and looping of the water main.  The formal water service 
application begins at the time of building permitting when fire flow and service sizing is evaluated.  
The complete process takes several months to be completed. 

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

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



C H A P T E R  5  
 
 
 

 

STA\107-088\PLAN\2009-WSPCH5.DOC(6/3/10-12:31) 5-4 CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 

   

• 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 (i.e. land use, site civil or 
building permit). 

• 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 City Council for discussion.   

• Individual wells may be installed on existing platted lots within the City’s service area if the City 
determines it is unfeasible to provide direct connection to the City’s water system at the time of the 
request.  Owners of individual wells will be required to connect to the City’s water system at the time 
City water becomes available. 

Annexations 

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

• Areas annexed with existing municipal supply must meet City water standards. 

• The City 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 
City standards. 

Emergency Service 

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

• Policy criteria may be waived for emergency service. 

Planning Boundaries  

• For planning purposes, the City will use water service boundaries established by agreement as a result 
of the North Snohomish County Coordinated Water System Plan.   

• The City will follow State of Washington guidelines in assuming portions of adjacent water systems 
as a result of annexation. 
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Satellite System Management  

• The City will consider providing satellite system management or ownership services within and 
adjacent to the City’s existing 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.  Additional criteria are contained in the 
City’s Water System Standards, a copy of which is included in Appendix H. 

Minimum Standards 

• All proposed developments within the City’s existing and future service areas shall conform to the 
City’s adopted design criteria, construction standards and specifications. 

Pressure 

• The City will endeavor to maintain a minimum pressure of 40 pounds per square inch (psi) at 
customer meters during normal demand conditions, excluding a fire or emergency. 

• The City will endeavor to maintain a 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 City will endeavor to maintain a minimum pressure of 30 psi at customer meters during all 
demand conditions, excluding a fire or emergency. 

• During fire conditions, the minimum pressure at customer meters and throughout the remainder of 
the system is 20 psi. 

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

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 8 fps. 
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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 conditions with the largest source 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 conditions. 

• The City will provide sufficient standby storage for an emergency condition in which a major supply 
source is out of service.  The volume of storage will be sufficient to maintain uninterrupted supply to 
the system during the emergency condition. 

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

• The City will have high-water level and low-water level alarms at the Operations and Maintenance 
office. 

• A water level indicator will be located at the Operations and Maintenance office. 

• 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 storage facilities during fires and peak demands; and 

3. Improve the reliability of supply to the City. 

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 the City of Stanwood Water System Standards, a 
copy of which is included in Appendix H of this WSP. 



Policies and Design Criteria 
 
 
 

 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 5-7 STA\107-088\PLAN\2009-WSPCH5.DOC(6/3/10-12:31) 

 

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.  Water mains not required to 
carry fire flow, as determined by the City, may be 6 inches in diameter.  All water mains will be 
ductile iron pipe. 

4. All new distribution mains will be sized by 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 8 feet per second during peak day 
demand 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 1,000 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. If a 
water main extension is expected in the future, 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 City.  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 City’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 the customer's 
pipes or fixtures. 
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7. Fire hydrant installations will satisfy the following criteria. 

a.  Fire hydrants serving detached single family or duplex dwellings on individual lots will be 
located not more than 600 feet on center, such that all single family lots are within 300 feet 
from a fire hydrant, as measured along the path of vehicular access. 

b.  Fire hydrants serving any use other than detached single family or duplex dwellings on 
individual lots will be located not more than 300 feet on 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 Stanwood Fire Department. 

c.  Hydrants located in dead-end areas or cul-de-sacs shall service an area of no more than 
120,000 square feet. 

d.  One fire hydrant shall be installed per intersection. 

e.  The Stanwood 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 City 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 Operations and Maintenance 
office using the City’s telemetry and supervisory control system. 
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• Stations will be monitored with alarms for the following conditions. 

1. Pump started automatically or manually 

2. Power phase failure 

3. Communication failure 

4. Water in structure 

5. Low suction pressure 

6. High discharge pressure 

• Stations will have the following indicators. 

1. Local flow indication and totalizing. 

2. Flow indication and totalizing at the Operations and Maintenance office. 

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. 
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Control 

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

Maintenance 

• Facility and equipment breakdown is given the 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. 

• Maintenance will be performed by the water maintenance staff and supervised by the Field 
Supervisor. 

• Written records and reports showing operation and maintenance history will be maintained on each 
facility and item of equipment. 

Reliability 

• Supply to the service area will be pursued to meet peak day demand during a reasonable worst case 
supply system failure. 

• System planning will determine whether interties with adjacent systems will be reliable or available for 
use at saturation development or emergency situations. 
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• System demand planning will use historical demand data and assume all available land will be 
developed at saturation. 

Vulnerability 

• Supply vulnerability analyses will determine a reasonable worst case failure for the water system.  The 
analyses will consider the following conditions. 

1. Failure of the single largest source of supply. 

2. Reservoir out of service. 

• Storage vulnerability analyses will determine a worst case failure for the water system.  The analyses 
will consider: 

1. Peak day demand with simultaneous fire; and 

2. Peak hour demand with the largest source of supply out of service. 

Joint Use 

• All joint use facilities (with other public water systems) must comply with City of Stanwood policies 
and design standards. 

• All joint use facilities will be maintained by the Water Department. 

• Joint use facilities will be pursued only in those areas that improve reliability or reduce operating 
costs. 

FINANCIAL POLICIES 

General 

• The City will set rates that comply with standards established by the AWWA. 

• Rates and additional charges established for the City should be: 

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

2.  Equitable charges to recover costs from customers, commensurate with the benefits they receive; 
and 
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3.  Adequate and stable source of funds to cover the current and future cash needs of the City. 

• The existing City 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 City. 

• New customers seeking to connect to the water system will be required to pay a connection charge 
for an equitable share of the historical cost of the system and for the system's capital improvement 
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 
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 operations and maintenance. 

• The City will maintain information systems that provide sufficient financial and statistical information 
to ensure conformance with rate setting policies and objectives. 

• User charges must be sufficient to provide cash for the expenses of operating and maintaining the 
system.  To ensure the fiscal and physical integrity of the utility, 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 Maintenance Fund to the Construction 
Fund for general or specific purposes. 

• A Working Capital Reserve will be maintained to cover unanticipated emergencies and fluctuations in 
cash flow. 

• Water rates will be based on either the Base-Extra Capacity Method or the Commodity-Demand 
Method.  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 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 main. 
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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 the 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 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 Personnel Department is responsible for employee records, union labor negotiations and salary 
schedules. 

• The Fire Department uses water utility facilities for fire protection and establishes fire flow 
requirements. 

• The Fire Department is responsible for emergency responses to hazardous events at water system 
facilities. 

• The Police Department is responsible for enforcing violations of City water ordinances. 

• The Fire Department is responsible for hydrant fire flow testing. 

• The Fire and Water Departments are jointly responsible for fire hydrant testing. 
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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 City of 
Stanwood’s (City) ability to supply a sufficient quantity of water and identifies future source 
requirements.  This chapter discusses the City’s existing water sources, water rights, water quality 
regulations and water quality monitoring results.  

EXISTING WATER SOURCES AND TREATMENT 

Water Sources 
All water supply to the City’s water system is provided by four groundwater wells and one 
groundwater spring source.  The five active sources that currently provide water to the system are 
Bryant Well No. 1, Bryant Well No. 2, Cedarhome Well, Fure Well and Hatt Slough Springs.  Most 
of the water right from the City’s old Sill Well were transferred to the Cedarhome Well in 2008.  The 
Department of Ecology (Ecology) approved the transfer of 500 gallons per minute (gpm) and the 
City has since notified Ecology that the original Sill Well water right was issued for 600 gpm.  
Ecology has expressed a willingness to approve the transfer of the remaining 100 gpm provided that 
the City can demonstrate that the withdrawal of 600 gpm at this location will not result in an 
increase in seawater intrusion in the area.   

The yield from Bryant Well No. 2 has been declining in recent years, and it currently serves as an 
emergency supply well.  A replacement well is planned and, once completed, the Bryant Well No. 2 
replacement will serve as a primary well in conjunction with Bryant Well No. 1.  Additional 
information on each of the City’s existing sources is presented in Chapter 2 and contained in 
Appendix B. 

Water Treatment 
The City has historically chlorinated its water only at the Hatt Slough Springs source as a 
precautionary measure, even though harmful bacteria have never been detected.  However, in 2004, 
the Department of Health (DOH) determined that a hydraulic connection exists between Bryant 
Well No. 1 and the nearby surface water source, Church Creek.  As a result, the City is now required 
to provide disinfection at this source.  The well is not classified as groundwater under the direct 
influence of surface water (GWI); therefore, it is not required to meet more stringent surface water 
treatment requirements.  Following the classification of Bryant Well No. 1 as a source under 
hydraulic connection with surface water, the City constructed the Bryant Well Field Treatment 
Facility.  The Bryant Well Field Treatment Facility chlorinates water produced from Bryant Well No. 
1 after it is filtered with greensand media to reduce manganese and arsenic concentrations and is fed 
ferric chloride and sulfuric acid chemicals to assist with arsenic removal.   

6 Water Source and Quality
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The Cedarhome Well was constructed in 2008 and provides chlorination treatment of the source 
water.  Through the completion of the Bryant Well Field Treatment Facility and the Cedarhome 
Well, the City has implemented system-wide chlorination.   

Groundwater is often fluoridated to assist in the prevention of tooth decay.  The City has chosen 
not to fluoridate its water at this time. 

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 instantaneous withdrawal rate and annual 
withdrawal volume.  Washington State law requires users of public water to receive approval from 
the Ecology prior to actual use of the water.  This 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. 
• There is no impairment to existing or senior rights. 
• Water is available for appropriation. 
• 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 increasingly becoming more 
complex and time consuming, due to the many competing interests for water, environmental issues 
and regulatory requirements. 

Existing Water Rights 
The City currently holds several water right permits and certificates for its sources of municipal 
water supply.  A summary of these water rights is presented in Table 6-1. The City has acquired 
water right certificates for all of the sources shown in the table.  A change application has been 
approved for the transfer of the Sill Well Water Right (CG1-04239CWRIS) to the new Cedarhome 
Well.  Ecology has issued the Change Report of Exam approving this transfer and will issue the 
Superseding Certificate for this water right once the withdrawal of water at the Cedarhome Well site 
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is perfected. As stated previously, the transfer approved 500 gpm even though the original water 
right authorized the withdrawal of 600 gpm.  Ecology has expressed the willingness to approve the 
transfer of the remaining 100 gpm if it can be shown that the transfer and withdrawal of the full 600 
gpm will not result in seawater intrusion.  The City has retained a consultant to assist in this 
determination.   

The City was also issued Certificate of Groundwater Right 509 (G1-*00605S) with a priority date of 
May 1, 1918 that was abandoned during the construction of the new Pioneer Highway bridge.  The 
original certificate was for an instantaneous quantity of 250 gpm and an annual quantity of 17 acre-
feet per year.  The well was historically used solely for Pictsweet Foods, later to become Stokely Van 
Camp and now currently Northstar.  This well was eliminated during the construction of the bridge 
and is no longer in existence.  Additional water rights information for each source may be found on 
the certificates, permits and water rights self assessment, which are included in Appendix I. 

Table 6-1  
Existing Water Rights   

Permit or Old Primary or Existing Water Rights
DOH Certificate Certificate Priority Supplemental Instantaneous Annual
No. Source Name Number Number Date Right Use (gpm) (cfs) (acre-ft) (gpm)

S01 Hatt Slough Springs S1-02432CWRIS 1164 
(old permit 1234) 9/28/1928 Primary Permanent 1,122 2.5 1,810 1,122

S02 Bryant No. 11 G1-00741CWRIS 615
(old permit 670) 2/20/1948 Primary Permanent 2,000 4.5 2,400 1,487

S03 Bryant No. 21 G1-00741CWRIS 615
(old permit 670) 2/20/1948 Primary Emergency 2,000 4.5 2,400 1,487

S04 Fure Well G1-01067CWRIS 616
(old permit 976) 2/11/1949 Primary Emergency 150 0.3 121 75

S07
Cedarhome Well2

(transferred from Sill 
Well )

CG1-04239 2986 
(Sill Well)

3/6/1956 
9/21/2001 (change) Primary Permanent 600 1.3 960 595

1 = Bryant Wells No. 1 and No. 2 are authorized by the same water right.  Quantities shown are for the entire right, not each individual well.
2 = The change application for Cedarhome Well was approved for 500 gpm; however, the Sill Well water right was 600 gpm.  Ecology 
       agreed to approve the transfer of 600 gpm provided that it could be shown that the withdrawal of 600 gpm would not cause seawater 
       intrusion.  The City is working on developing this information for Ecology's review.

 

Water Rights Evaluation 
An evaluation of the City’s existing water rights 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 City has sufficient water rights (both 
instantaneous and annual amounts) to meet the demands of its existing customers. 

Table 6-3 summarizes the results of the future water rights evaluation, which compares the water 
rights of the existing sources with the system’s future 6-year and 20-year demand projections.  The 
analysis considered future demand projections with and without water use reductions from the 
City’s planned water use efficiency efforts, as shown in the table.  The analysis assumes that the 
transfer of the remaining 100 gpm from the Sill Well will be approved by Ecology before 2013.  The 
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results of the future water rights evaluation indicate the City has sufficient water rights to meet the 
demands through the year 2027.  

Table 6-2 
Existing Water Rights Evaluation 

Instantaneous Rights/ Annual Rights/
Peak Day Demand Average Day Demand

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

 Total Certificated Water Rights 3,872 5,291 3,279
 Existing (2007) Water Demand 1,663 1,068 662
 Surplus (or Deficient) Rights 2,209 4,223 2,617

 
 

Table 6-3 
Future Water Rights Evaluation 

 Instantaneous Rights/ Annual Rights/
Peak Day Demand Average Day Demand

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

Year 2013 Without Water Use Efficiency Measures
 Total Certificated Water Rights 3,872 5,291 3,279
 Projected (2013) Water Demand 1,974 1,268 786
 Surplus (or Deficient) Rights 1,898 4,023 2,493

Year 2027 Without Water Use Efficiency Measures
 Total Certificated Water Rights 3,872 5,291 3,279
 Projected (2027) Water Demand 2,715 1,745 1,082
 Surplus (or Deficient) Rights 1,157 3,546 2,197

Year 2013 With Water Use Efficiency Measures
 Total Certificated Water Rights 3,872 5,291 3,279
 Projected (2013) Water Demand 1,915 1,230 763
 Surplus (or Deficient) Rights 1,957 4,061 2,516

Year 2027 With Water Use Efficiency Measures
 Total Certificated Water Rights 3,872 5,291 3,279
 Projected (2027) Water Demand 2,498 1,605 995
 Surplus (or Deficient) Rights 1,374 3,686 2,284
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Water Rights Planning 
Although the City has sufficient water rights to supply the water system through 2027 and likely 
beyond, water right transfers and facility improvements are necessary to fully utilize the existing 
water rights.  The City is currently working on the transfer of the remaining 100 gpm from the Sill 
Well to the new Cedarhome Well.  The City plans to examine options for increasing its withdrawal 
of water from the Hatt Slough Springs to better utilize its existing water right and provide additional 
redundancy within the system.  Transfer of an inchoate portion of a surface water right to another 
location is severely constrained by the water code.  Therefore, the City’s best option may be to 
modify its water collection facilities at the present location to increase the yield of water.  The City 
will evaluate these options and will work with Ecology as necessary to ensure that any actions are 
consistent with state law.  Improvements to replace Bryant Well No. 2, which will result in full 
utilization of the water right shared with Bryant Well No. 1, are also planned.    

The City will strive to use its existing water sources efficiently by continuing to support the water 
use efficiency measures outlined in the City’s Water Use Efficiency Program, which is included in 
Appendix F.  In addition, the City will accomplish the proposed improvements identified in 
Chapter 9 to fully utilize the water right capacity and to provide additional redundancy for the 
existing supply sources.  Although no plans have been proposed, the City will continue to consider 
future water supply interties.   

LONG-TERM WATER SUPPLY PLANNING 
The City’s water system currently has no interties with other water systems.  However, the North 
Snohomish County Coordinated Water System Plan (CWSP), discussed possible connections with the City 
of Arlington and Tatoosh water systems.  Arlington currently has an intertie with the City of 
Marysville and the Snohomish County PUD, and Marysville has an intertie with the City of Everett.  
The most likely sources of backup or future water supply for the City are from the City of Everett 
and Tatoosh water systems.    

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, DOH is the agency responsible for implementing and enforcing 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, in cooperation with the 
EPA, has published drinking water regulations that are contained in Chapter 246-290 WAC. 

Existing Regulations 
The 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 
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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.  The EPA regulated approximately 20 contaminants between 1974 
and 1986.  The 1986 amendments identified 83 contaminants that the 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, the EPA established six rules known as the Phase I 
Rule, the Phase II and IIb Rules, the Phase V Rule, the Surface Water Treatment Rule, the Total 
Coliform Rule, and the Lead and Copper Rule.  The EPA regulates most chemical contaminants 
through the Phase I, II, IIb and V Rules.  Additional drinking water regulations have been published 
since these six rules were first established and the EPA is continually proposing new rules for 
promulgation.  The City’s currently active sources are affected by many of these current rules.   

The 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 MCLs are equal to or 
higher than the MCLGs.  However, most MCLs and MCLGs are the same, except for contaminants 
that are regulated as carcinogens.  The health goals (MCLGs) for these 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. 

• Synthetic Organic Chemicals (SOCs) – Man-made organic substances, including herbicides, 
pesticides, and various industrial chemicals and solvents. 

• Volatile Organic Chemicals (VOCs) – Chemicals, as liquid, that evaporate easily into the air. 
• Inorganic Chemicals – 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 the 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 
manufacturing 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 City currently complies with all contaminant monitoring requirements under this 
rule. 
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Phase II and IIb Rules 
The Phase II and 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 City 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 
City 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 the microbes 
Cryptosporidium, Legionella and Giardia lamblia, which are present in most surface waters.  The rule 
requires disinfection of all surface water sources and GWI sources.  All surface water sources and 
GWI 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.  The City does not currently have any sources that are classified as surface 
water or GWI; therefore, this rule does not currently affect the City.   

Interim Enhanced Surface Water Treatment Rule 
The 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 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 City does not currently have any sources that are classified as surface 
water or GWI; therefore, this rule does not currently affect the City.   

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 



C H A P T E R  6  
 
 
 

 

STA\107-088\PLAN\2009-WSPCH6.DOC(6/4/10-17:45) 6-8 CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 

rule extends protections against Cryptosporidium for smaller water systems.  The City does not 
currently have any sources that are classified as surface water or GWI; therefore, this rule does not 
currently affect the City. 

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 prior requirements, especially for small 
systems.  In addition, every public water system is required to develop a coliform monitoring plan, 
subject to approval by DOH. 

Coliform is a group of bacteria, some of which live in the digestive tract of humans and many 
animals, and are excreted in large numbers with feces.  Coliform can be found in sewage, soils, 
surface waters and vegetation.  The presence of any coliform in drinking water indicates a potential 
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 coliform at zero.  To comply with the legal limit, 
systems may not find coliform in more than 5 percent of the samples taken each month.  For 
systems like the City that must take eight samples per month, one sample that contains coliform 
would exceed the legal limit and trigger the follow-up sampling requirements.  A copy of the City’s 
coliform monitoring plan is contained in Appendix J. 

Lead and 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 minor revisions to the rule 
in the Federal Register, which primarily improved the implementation of the rule.  On June 29, 
2004, additional minor revisions and clarifications on several requirements of the Lead and Copper 
Rule were published by the EPA.  The rule identifies action levels for both lead and copper. An 
action level is different than an MCL. An 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 
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 lead sources.  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, brass and water.  Lead can pose a significant 
health risk 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 normal mental and physical development of growing bodies. 
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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.  
Long-term exposure to elevated levels of copper in drinking water could also increase the risk of 
liver and kidney damage.  The City currently complies with all contaminant monitoring and 
treatment requirements under this rule. 

Radionuclides Rule 
The EPA established interim drinking water regulations for radionuclides in 1976 under the SDWA. 
MCLs 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 the EPA to promulgate health-based MCLGs, as 
well as MCLs.  The EPA failed to meet the statutory schedules for promulgating the radionuclide 
regulations, which resulted in a lawsuit.  In 1991, the EPA proposed revisions to the regulations but 
a final regulation based on the proposal was never promulgated.  The 1996 amendments to the 
SDWA directed the EPA to revise a portion of the earlier proposed revisions, adopt a schedule, and 
review and revise the regulations every six years, as appropriate, to maintain or improve public 
health protection.  Subsequent to the 1996 amendments, a 1996 court order required the 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 
MCLs of 5 pCi/L for combined radium-226 and radium-228, 15 pCi/L for gross alpha (excluding 
radon and uranium), 4 mrem/year for beta particle and photon radioactivity and 30 ug/L for 
uranium.  The City currently complies with all contaminant monitoring requirements under this rule. 

Wellhead Protection Program 
Section 1428 of the 1986 SDWA amendments mandates that each state develop a wellhead 
protection program.  The Washington State mandate for wellhead protection and the required 
elements of a wellhead protection program are contained in WAC 246-290-135, Source Protection, 
which became effective in July of 1994.  In Washington State, DOH is the lead agency for the 
development and administration of the State’s wellhead protection program. 

A wellhead protection program is a proactive and ongoing effort of a water purveyor to protect the 
health of its customers by preventing contamination of the groundwater that it supplies for drinking 
water.  All federally defined Group A public water systems that use groundwater as their source are 
required to develop and implement a wellhead protection program.  All required elements of a local 
wellhead protection program must be documented and included in either the Comprehensive Water 
System Plan (applicable to the City) or a Small Water System Management Program document (not 
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applicable to the City).  A copy of the City’s Wellhead Protection Program is contained in Appendix 
K. 

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 SDWA.  All community water systems, like the City, 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 1st of each year thereafter. 

The CCR is a report on the quality of water that was delivered to the system during the previous 
calendar year.  The reports must contain certain 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 includes 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 City’s latest 
CCR is contained in Appendix L. 

Stage 1 Disinfectants/Disinfection By-products Rule 
Disinfection by-products (DBPs) 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 DBPs themselves may pose health risks.  Trihalomethanes are 
a category of DBPs that had been regulated previous to this rule.  However, systems with 
groundwater sources that serve a population of less than 10,000 were not previously required to 
monitor for trihalomethanes. 

The EPA proposed the Stage 1 Disinfectants/Disinfection By-products Rule (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 City and most other water systems, including 
systems serving fewer than 10,000 people, that 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 MCLs and requires monitoring of three additional 
categories of DBPs (0.06 mg/L for five haloacetic acids, 0.01 mg/L for bromate and 1.0 mg/L for 
chlorite).  The rule established maximum residual disinfectant levels for chlorine (4.0 mg/L), 
chloramines (4.0 mg/L) and chlorine 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 are met.  Compliance 
with this rule must have been 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., the City).  The City currently complies with all contaminant monitoring 
requirements under this rule.   
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Unregulated Contaminant Monitoring Regulation 
The EPA established the Unregulated Contaminant Monitoring Regulation (UCMR) to generate 
data on contaminants that are being considered for inclusion in new drinking water standards.  The 
information collected by select public water systems will ensure that future regulations established by 
the EPA are based on sound science.  The rule was first published in the Federal Register on 
September 17, 1999 and was subsequently amended on March 2, 2000 and January 11, 2001.  The 
UCMR became effective on January 1, 2001. 

Three separate lists of unregulated contaminants are maintained under the UCMR: List 1, List 2 and 
List 3.  Contaminants are organized on the tiered lists based on the availability of standard testing 
procedures and the known occurrence of each contaminant, with List 1 containing contaminants 
that have established standard testing procedures and some, but insufficient, information on their 
occurrence in drinking water.  Monitoring for contaminants on the three lists is limited to a 
maximum of 30 contaminants within a 5-year monitoring cycle, and the EPA is required to publish 
new contaminant monitoring lists every 5 years.  As new lists are published, contaminants will be 
moved up in the lists if adequate information is found to support additional monitoring. All public 
water systems serving more than 10,000 people and a randomly selected group of smaller water 
systems are required to monitor for contaminants.  The City currently monitors for some 
unregulated contaminants. 

Arsenic 
The 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 the EPA to conduct research to assess health risks associated with exposure to 
low levels of arsenic.  The 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.  Because of the national debate regarding the science and costs related to the rule 
however, the 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 the 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 regulation required the City to begin 
monitoring by January 23, 2006.  The results of this monitoring have indicated elevated levels of 
arsenic in the source water from Bryant Well Nos. 1 and 2.  The City complies with this rule by 
removing arsenic at the Bryant Well Field Treatment Facility prior to distribution to the City’s 
customers. 

Filter Backwash Recycling Rule 
The 1996 SDWA amendments required the 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 that utilize filtration 
processes and recycling must comply with this rule.  The rule aims to reduce risks associated with 
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recycling contaminants removed during filtration.  The 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 requires water systems to have complied with the rule starting 
December 8, 2003 if filter backwash water was recycled.  The Bryant Well Field Treatment Facility 
backwash recycle method meets the requirements of this rule.  

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 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.  The 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 which deliver such water.  The Stage 2 
D/DBPR changes the calculation procedure requirement of the MCLs for two groups of 
disinfection by-products, 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.  
IDSEs require each water system to prepare a separate IDSE plan and report, with the exception of 
those systems who obtain a 40/30 Certification or a Very Small System Waiver.  In order to qualify 
for the 40/30 Certification, all samples collected during Stage 1 monitoring must have TTHM and 
HAA5 levels less than or equal to 0.040 mg/L and 0.030 mg/L, respectively.  The first stage of the 
IDSE schedule required systems serving 100,000 or more people to submit IDSE plans by October 
1, 2006.  Systems serving 50,000 to 99,999 people had to submit IDSE plans by April 1, 2007, while 
systems serving 10,000 to 49,999 people had to submit plans by October 1, 2007.  Systems serving 
fewer than 10,000 people must submit an IDSE plan by April 1, 2008 if they did not qualify for 
40/30 Certification or a Very Small System Waiver.  The City currently complies with all 
contaminant monitoring requirements under this rule and has completed its IDSE plan, which is 
included in Appendix J. 

Long Term 2 Enhanced Surface Water Treatment Rule 
Following the publishing of the Interim Enhanced Surface Water Treatment Rule, the EPA 
introduced the Long Term 1 Enhanced Surface Water Treatment Rule to supplement the preceding 
regulations.  The second part of the regulations of the Long Term 1 Enhanced Surface Water 
Treatment Rule (LT1ESWTR), which became effective in February 2002, are 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 
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implemented simultaneously with the Stage 2 D/DBPR described in the previous section.  This rule 
applies to all systems that use surface water 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. 

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.  Since this rule applies only to systems that use surface water or GWI 
sources, it does not impact the City.   

Groundwater Rule 
The EPA promulgated the Groundwater Rule (GWR) to reduce the risk of exposure to fecal 
contamination that may be present in public water systems that use groundwater sources.  The 
GWR also specifies when corrective action (which may include disinfection) is required to protect 
consumers who receive water from groundwater systems from bacteria and viruses.  The GWR 
applies to public water systems that use groundwater and to any system that mixes surface and 
groundwater if the groundwater is added directly to the distribution system and provided to 
consumers without treatment equivalent to surface water treatment.  The final rule was published in 
the Federal Register on November 8, 2006 and became effective on January 8, 2007.   

The rule targets risks through an approach that relies on the four following major components. 

1. Periodic sanitary surveys of groundwater systems that require the evaluation of eight critical 
elements and the identification of significant deficiencies (such as a well located near a 
leaking septic system).  States must complete the initial survey for most community water 
systems by December 31, 2012, and for community water systems with outstanding 
performance and all non-community water systems by December 31, 2014.  DOH 
conducted its most recent sanitary survey of the City’s water system on October 4, 2007 
under the state’s existing sanitary survey program. 

2. Source water monitoring to test for the presence of E. coli, enterococci or coliphage in the 
sample.  There are two monitoring provisions. 

o Triggered monitoring for systems that do not already provide treatment that achieves 
at least 99.99 percent (4-log) inactivation or removal of viruses and that have a total 
coliform positive routine sample under the Total Coliform Rule sampling in the 
distribution system. 
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o Assessment monitoring is a complement to triggered monitoring.  A state has the 
option to require systems to conduct source water assessment monitoring at any time 
to help identify high risk systems. 

3. Corrective actions required for any system with a significant deficiency or source water fecal 
contamination.  The system must implement one or more of the following corrective action 
options: correct all significant deficiencies; eliminate the source of contamination; provide an 
alternate source of water; or provide treatment that reliably achieves 99.99 percent 
inactivation or removal of viruses. 

4. Compliance monitoring to ensure that treatment technology installed to treat drinking water 
reliably achieves at least 99.99 percent inactivation or removal of viruses. 

The compliance date for requirements of this rule other than the sanitary survey is December 1, 
2009.  The City is currently addressing deficiencies identified in the previous sanitary survey and is 
prepared to comply with all other requirements of the rule.   

Future Regulations   
Drinking water regulations are continuously changing in an effort to provide higher quality and safer 
drinking water.  Modifications to the existing rules described above and implementation of new rules 
are planned for the near future.  A summary of upcoming drinking water regulations that will most 
likely affect the City is presented below. 

Radon 
In July of 1991, the EPA proposed a regulation for radon, as well as three other radionuclides.  The 
1996 SDWA amendments required the EPA to withdraw the 1991 proposal due to several concerns 
that were raised during the comment period.  A new proposed regulation was published in the 
Federal Register on November 2, 1999.  Comments on the proposed rule were due to the EPA by 
February 4, 2000.  Final federal requirements for addressing radon are delayed until 2008 but have 
not yet been published.  The rule proposes a 300 pCi/L MCL for community water systems that use 
groundwater or an alternative, less stringent MCL of 4,000 pCi/L for water systems where their state 
implements an EPA-approved program to reduce radon risks in household indoor air and tap water.  
It is not currently known when or what a radon regulation may require as adopted by the EPA or 
what the implementation schedule for the rule will be.  Because the final radon rule requirements are 
uncertain, the impact of this rule on the City is unknown at this time. 

Unregulated Contaminant Monitoring Regulation Revisions 
In accordance with the original Unregulated Contaminant Monitoring Regulation (UCMR), the EPA 
is proposing an updated contaminant monitoring list for the next five-year monitoring cycle, in 
addition to other minor revisions to the UCMR.  The proposed rule was published August 22, 2005 
in the Federal Register, and the comment period for the proposed revisions closed on October 21, 
2005.  The proposed revisions include a list of 26 chemicals that will be monitored during the 2007 
through 2011 monitoring cycle, and approves several new testing methods to conduct the 
monitoring.  For this upcoming cycle, all systems serving more than 100,000 people and a larger 
representative sample of smaller water systems than mandated under the original rule will be 
required to monitor for contaminants.  The rule also requires additional water system data to be 
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reported with the monitoring results, establishes a procedure for determining minimum reporting 
levels and proposes several revisions to the implementation of the monitoring program.   

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

Drinking Water Standards 
Drinking water quality is regulated at the Federal level by the 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 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 and secondary. 
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.  However, states may 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 City is required to perform water quality monitoring at each of its active sources for inorganic 
chemical and physical substances, organic chemicals and radionuclides. The monitoring 
requirements that the City 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 
contained in the City’s Water Quality Monitoring Plan, which is included as Appendix J. 

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.  Based on the results of the susceptibility assessment survey for each source, 
DOH assigned a moderate susceptibility rating to Bryant Well No. 1, a low susceptibility rating to 
Bryant Well No. 2 and a high susceptibility rating for Hatt Slough Springs.  The susceptibility rating 
for the recently completed Cedarhome Well is currently being assessed by DOH.  The sources were 
granted a susceptibility waiver that allowed the City to avoid monitoring of ethylene dibromide and 
other soil fumigants, dioxin, endothall, diquat and glyphosphate.   
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Source Monitoring Results 
The quality of the City’s groundwater sources has been good and meets or exceeds all drinking water 
standards, except for slightly higher than allowable levels of manganese and arsenic at Bryant Well 
No. 1.  The City monitored each source for volatile organic chemicals (VOCs) and inorganic 
chemicals and physical substances once during each of the two past compliance periods.  Nitrate 
monitoring has been performed annually since 2000.  As required by DOH, monitoring for 
radionuclides was completed twice during the 2005 to 2007 compliance period and once during the 
previous compliance period. 

The results of inorganic chemical (including nitrate) and VOC monitoring for the City’s sources 
indicate that all primary standards were met.  All secondary standards were also met at the sources, 
except for high arsenic levels at the Bryant Wells and high manganese levels at the Bryant and Fure 
Wells.  The Bryant Well Field Treatment Facility was recently installed to meet these secondary 
water quality standards at the Bryant Wells.  Water produced from the Fure Well is typically mixed 
with other sources and is only used as an emergency backup supply to the system.  Because of this, 
the Fure Well does not require treatment to remove manganese from its source water at this time.   

DISTRIBUTION SYSTEM WATER QUALITY 

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

The City has been in compliance with all monitoring requirements for the past several years, except 
for some coliform violations that are described in the following section.  A summary of the results 
of the distribution system water quality monitoring within the City’s system is also presented. 

Coliform Monitoring 
Water samples tested positive for coliform in 2000, 2002, 2003, 2006 and 2007.  However, for each 
of these positive samples, coliform bacteria was not detected in distribution samples for more than 
two consecutive months.  The cause of the unsatisfactory samples is unknown, but may have 
resulted from contamination during sample collection or lab error.  In 2008, the City transitioned to 
a fully chlorinated water system through the addition of the Cedarhome Well and the Bryant Well 
Field Treatment Facility.  The City should have a permanent disinfecting residual to ensure the 
absence of coliform bacteria at all times.  Based on the City’s current population, a minimum of 
eight coliform samples per month from different locations throughout the system are required to be 
collected. 

Disinfectant Residual Concentration Monitoring 
Disinfection requirements applicable to the City are contained in WAC 246-290-310, which states 
that a disinfectant residual concentration shall be detectable in all active parts of the distribution 
system and that the maximum residual disinfectant level shall be 4.0 mg/L for chlorine and 
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chloramines.  The City’s chlorination target is to maintain a residual disinfectant concentration of at 
least 0.2 mg/L in the distribution system.  Since the Bryant Well No. 1 was found to be in hydraulic 
connection with surface water, a CT of six is required at this source.  This is equivalent to a free 
chlorine residual of 0.2 mg/L after the plant’s contact loop; however, the free chlorine residual is 
typically maintained much higher, between 0.5 and 0.8 mg/L.  The water samples collected by the 
City for coliform analysis are also tested for residual disinfectant concentration. The results of 
residual disinfectant concentration tests indicate that the City is in compliance with the regulations. 

Disinfectants/Disinfection By-products Monitoring 
Trihalomethanes (THM) and haloacetic acids (HAA5) are disinfection by-products that are formed 
when free chlorine reacts with organic substances (i.e., precursors), most of which occur naturally.  
Formation of THM and HAA5 are dependent on such factors as amount and type of chlorine used, 
water temperature, concentration of precursors, pH and chlorine contact time.  Trihalomethanes 
have been found to cause cancer in laboratory animals and are suspected to be human carcinogens.  
The City’s most recent samples for THM and HAA5 in 2004, 2009 and 2010 revealed 
concentrations lower than their MCLs.  Therefore, the City is in compliance with this regulation. 

In response to the Stage 1 and Stage 2 D/DBPR, the City expanded their distribution system 
monitoring to include THM and HAA5.  The City also completed an Initial Distribution System 
Evaluation (IDSE) standard monitoring plan, which was submitted to the EPA for compliance.  The 
IDSE standard monitoring plan is included in Appendix J.  The City has gathered all the water 
quality data identified in this plan and will be submitting an IDSE report for standard monitoring to 
the DOH by July 1, 2010 in order to determine their routine Stage 2 D/DBPR monitoring locations. 

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 2003, 
which included 18 sample sites, indicated a range of less than 0.002 mg/L to 0.003 mg/L for lead 
and a range of less than 0.028 mg/L to 0.20 mg/L for copper.  The results of the tests from 2006, 
which included 20 sample sites, indicated a range of less than 0.001 mg/L to 0.004 mg/L for lead 
and a range of less than 0.02 mg/L to 0.162 mg/L for copper.  These results have all been 
satisfactory, since the 90th percentile concentration of either lead or copper from each group of 
samples has not exceeded the action levels.   

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.  Although none of the 
City’s sources are susceptible to asbestos contamination, asbestos cement (AC) pipe comprises 
approximately 23 percent of the City’s distribution system.  Therefore, the City must monitor for 
asbestos in the distribution system.  The current MCL for asbestos is 7 million fibers per liter and 
greater than 10 microns in length.  Monitoring must be accomplished during the first three-year 
compliance period of each nine-year compliance cycle.  The water sample must be taken at a tap that 
is served by an asbestos cement pipe under conditions where asbestos contamination is most likely 
to occur.  The City’s most recent sample in 1999 did not contain asbestos contamination. 



 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN  7-1 STA\107-088\PLAN\2009-WSPCH7.DOC(6/4/10-17:47) 

 
 

C  H  A  P  T  E  R  3   

 
 

INTROUCTION 

This chapter presents the analysis of the City of Stanwood’s (City) existing water system.  Individual 
water system components were analyzed to determine their ability to meet policies and design 
criteria under 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 
water system facilities and current operation is presented in Chapter 2.  The last section of this 
chapter presents the existing system capacity analysis that was performed to determine the maximum 
number of equivalent residential units (ERUs) that can be served by the City’s existing 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 distribution system are commonly as high as 120 psi, requiring 
pressure regulators on individual service lines to reduce the pressure to 80 psi or less.  It is difficult 
for the City’s water system (and most others) to maintain distribution pressures between 40 and 80 
psi, primarily due to the topography of the water service area. 

Table 7-1 lists each of the City’s eight 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 with no demand).  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 pressure evaluations based on the adequacy of the pressure zones 
under static conditions, the hydraulic analysis section later in this chapter presents the results of the 
pressure evaluations based on the adequacy of the water mains under dynamic conditions. 

The City is currently providing water at pressures of at least 40 psi to all services in each zone except 
for the 125, 255, and 297 Zones, as shown in Table 7-1. The low pressures in the 125 Zone occur in 
the area of higher elevations near the Bailey Reservoirs and along Old Pacific Highway in the 
northwest portion of the system. The low pressures in the 297 Zone occur in the higher elevations 
near the Knittle Reservoirs.  These low pressure areas will be eliminated in the future with the 
completion of the proposed pressure zone improvements described in Chapter 9 that are scheduled 
to occur within the 6-year planning period.  The pressures in all of the zones after the completion of 
the pressure zone improvements are shown in the lower portion of Table 7-1. 

 

7 Water System Analysis
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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
125 Zone 57 29 0 54
242 Zone 111 57 69 75
252 Zone 140 49 88 71
255 Zone 172 36 25 100
265 Zone 158 46 56 91
297 Zone 224 32 31 115
365 Zone 252 49 173 83

Future System - After Proposed Zone Modifications
125 Zone 31 41 0 54
200 Zone 79 52 9 83
245 Zone 126 52 8 103
297 Zone 198 43 31 115
365 Zone 252 49 173 83

 
The highest pressure in the system occurs along Pioneer Highway in the 297 Zone.  Individual 
services that have pressures greater than 80 psi should have pressure regulators to reduce the 
pressures to acceptable levels. 

SOURCE CAPACITY EVALUATION 

This section evaluates the combined capability of the City’s existing sources (four groundwater wells 
and one spring 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. 

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 of the system. 
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Source Capacity Analysis Results 

The combined capability of the City’s active sources to meet both existing and future demand 
requirements, based on existing pumping capacities of the individual supply facilities, is presented in 
Table 7-2.  The demands used in the evaluation for 2013 and 2027 are future demand projections 
without reductions from water use efficiency efforts, as shown in Table 4-12 of Chapter 4. 
Therefore, if additional reductions in water use are achieved through water use efficiency efforts, the 
total source capacity required in the future will be less than that shown in the table. 

Table 7-2 
Water Source Capacity Evaluation 

Existing Future Projections
Description 2007 2013 2027

Required Source Capacity (gpm)
Peak Day Demand 1,663 1,974 2,715

Available Source Capacity (gpm)
Bryant Well No. 1 1,350 1,350 1,350
Bryant Well No. 2 0 0 650
Cedarhome Well 500 600 600
Fure Well 100 100 100
Hatt Slough Springs 350 350 350
Totals 2,300 2,400 3,050

Surplus or Deficient Source Capacity (gpm)
Surplus or Deficient Amt. 637 426 335

 
The results of the analysis indicate that the City has approximately 637 gallons per minute (gpm) of 
surplus source capacity to meet existing demands.  Without improvements, the City’s existing 
sources are sufficient to meet the projected demands of the system until approximately 2020, when 
the peak day demand of the system approaches the combined capacity of the existing sources, as 
shown in Chart 7-1.  The City is coordinating with the Department of Ecology (Ecology) to transfer 
the remaining water right from the Sill Well to the Cedarhome Well and plans to replace Bryant Well 
No. 2 prior to 2020 to ensure sufficient source capacity is available throughout the 20-year planning 
period.  These improvements are described further in Chapter 9.   

Additional source capacity should continue to be pursued to provide sufficient backup supply in the 
event that one of the existing sources is out of service for maintenance or an emergency event.  If 
Bryant Well No. 1 was out of service, the City could not supply peak day demands to water system 
customers.  The City plans to evaluate improvements to increase production at Hatt Slough Springs 
to provide more redundancy in the supply sources. 
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Chart 7-1 
Future Water Supply and Demand 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 to determine if supply facilities have adequate capacity is based on one of two 
criteria, as follows:  1) if the pressure zone that the facility provides supply into has water storage, 
then the amount of supply required is equal to the peak day demand of the zone; or 2) 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 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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Supply Analysis Results 

297 Zone Facilities 

The Bryant Wells, Cedarhome Well and Fure Well provide water supply directly to the 297 Zone.  
These supply facilities also indirectly serve the 365 Zone through the Knittle and Cedarhome 
Booster Pump Stations, and the 242, 252, 255 and 265 Zones through pressure reducing stations.  
When demand in the 125 Zone exceeds the supply capacity of the Hatt Slough Springs, pressure 
reducing stations also transfer water from the 297 Zone to the 125 Zone.  Table 7-3 summarizes 
the current and future supply requirements of the 297 Zone based on existing and projected water 
demands for the system.  Table 7-3 also summarizes the amount of water supply available to the 
297 Zone.  The results of the analyses indicate that the existing and proposed configurations and 
capacities of the 297 Zone facilities are sufficient to meet both existing and future demands. 

Table 7-3 
297 Zone Supply Evaluation  

Existing Future Projections
Description 2007 2013 2027

Required Supply (gpm)
297/Other Zone Peak Day Demand 902 1,067 1,536
Transfer to 125 & 200 Zones 315 372 446
Transfer to 365 Zone 95 186 384
Total Required Supply 1,217 1,438 1,981

Available Supply (gpm)
Bryant Well No. 1 1,350 1,350 1,350
Bryant Well No. 2 0 0 650
Cedarhome Well 500 600 600
Fure Well 100 100 100
Total Available Supply 1,950 2,050 2,700

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amt. 733 612 719

 

125 Zone Facilities 

Water supply to the 125 Zone is provided by the Hatt Slough Springs and pressure reducing valve 
(PRV) stations that transfer water from the 297 Zone.  Table 7-4 summarizes the current and future 
supply requirements of the 125 Zone based on existing and projected water demands for the 125 
Zone and the future 200 Zone, which is currently part of the 125 Zone.   Table 7-4 also 
summarizes the current amount of water supply available to the 125 Zone based on the capacity of 
the Hatt Slough Springs and the supply amount required for transfer from the 297 Zone through 
PRV stations.  The supply amount required for transfer from PRV stations is the total required 
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supply that exceeds the capacity of Hatt Slough Springs and is also shown in Table 7-3.   The 
existing capacity of the PRV stations supplying the 125 Zone is approximately 1,958 gpm.  The 
results of the analysis indicate that the existing and proposed configurations are sufficient to meet 
both the existing and future demands of the 125 Zone. 

Table 7-4 
125 Zone Supply Evaluation  

Existing Future Projections
Description 2007 2013 2027

Required Supply (gpm)
125 & 200 Zone Peak Day Demand 665 722 796
Total Required Supply 665 722 796

Available Supply (gpm)
Hatt Slough Springs 350 350 350
Transfer from PRV Stations 315 372 446
Total Available Supply 665 722 796

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amt. 0 0 0

 

365 Zone Facilities 

The Cedarhome and Knittle Booster Pump Stations supply water to the 365 Zone, which is 
currently a closed zone (i.e., does not have water storage).  Table 7-5 summarizes the existing water 
supply evaluation based on supply requirements and current pumping rates.  The existing required 
supply is based on the peak hour demand in the 365 Zone plus the maximum fire flow requirement 
of the zone.  The supply available for transfer from the 297 Zone to the 365 Zone through the 
booster pump stations includes the 365 Zone peak day demand of 95 gpm that is shown in Table 7-
3.  The remaining supply transferred to the 365 Zone may be provided by a combination of the 
supply surplus from the 297 Zone shown in Table 7-3 and fire flow storage in the Knittle 
Reservoirs.  The Cedarhome and Knittle Booster Pump Stations have a combined capacity of 2,360 
gpm.   

Table 7-6 presents a similar analysis of the 365 Zone supply facilities, but is based on the 
completion of the Cedarhome Reservoir, which is expected in fall 2009. With the new reservoir 
providing equalizing and fire flow storage to the zone, the 365 Zone supply facilities will only be 
required to provide supply capacity equivalent to the peak day demand.  The results of the analyses 
indicate that the proposed configuration of the 365 Zone with the new Cedarhome Reservoir will 
have sufficient capacity to meet both existing and future demands. 
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Table 7-5 
Existing 365 Zone Supply Evaluation 

Existing
Description 2007

Required Supply (gpm)
365 Zone Peak Hour Demand 123
365 Zone Max. Fire Flow Demand 1,000
Total Required Supply 1,123

Available Supply (gpm)
365 Zone PDD Transfer from 297 Zone 
from Cedarhome/Knittle BPS 95

Supply Surplus from 297 Zone Available for 
Transfer from Cedarhome/Knittle BPS 733

Fire Flow Storage from 297 Zone Available 
for Transfer from Cedarhome/Knittle BPS 295

Total Available Supply 1,123

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amt. 0

 
 

Table 7-6 
365 Zone Supply Evaluation with Cedarhome Reservoir 

Existing Future Projections
Description 2007 2013 2027

Required Supply (gpm)
365 Zone Peak Day Demand 95 186 384
Total Required Supply 95 186 384

Available Supply (gpm)
365 Zone PDD Transfer from 297 
Zone from Cedarhome/Knittle BPS 95 186 384

Total Available Supply 95 186 384

Surplus or Deficient Supply (gpm)
Surplus or Deficient Amt. 0 0 0
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Facility Deficiencies 

Bryant Well No. 1 is the older well at the Bryant Well site, but has not had a decrease in production 
like Bryant Well No. 2. The capacity of Bryant Well No. 2 was approximately 1,000 gpm until 1998, 
when it decreased to approximately 600 gpm.  The capacity of the well has recently declined to 200 
gpm and is not currently used.  The City intends to replace Bryant Well No. 2 to fully utilize the 
2,000 gpm water right that is shared by both wells.  The Bryant Well Field Treatment Facility will 
reduce the level of manganese that currently exists in the raw water produced from the well.  The 
treatment facility will also provide disinfection, which had not previously been provided for Bryant 
Well No. 2. This improvement is discussed further in Chapter 9. 

Hatt Slough Springs is approximately 75 years old and is in need of building and pump 
improvements.  The spring collection system was modified in 1984 but does not currently produce 
the full supply amount that is available under the source’s water right.  A sanitary survey conducted 
by Department of Health (DOH) indicated concern that the collection boxes are not watertight, 
which may make the springs susceptible to contaminants from surface water flow entering the 
collection boxes.  Proposed improvements to resolve these deficiencies are identified in Chapter 9. 

The Cedarhome Well produces sand that may clog water treatment equipment, increase maintenance 
time and create excessive wear on pumping equipment over time.  In 2008, Ecology approved the 
transfer of a majority of the Sill Well water rights to the Cedarhome Well.  To transfer the remaining 
100 gpm, the City must complete pump tests to demonstrate that additional withdrawal at this 
location will not result in an increased risk for seawater intrusion.  Proposed improvements to 
resolve these deficiencies are identified in Chapter 9. 

The Fure Well, like the Bryant Wells, also produces water with high manganese levels and is housed 
in an old building that is in need of replacement.  However, since the well only pumps at a rate of 
100 gpm, the well will likely be used as a backup supply in the future. 

STORAGE FACILITIES 

This section evaluates the City’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 City’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 the off mode).  Operational storage is essentially the average amount of drawdown 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 Knittle Reservoirs and future Cedarhome Reservoir is the amount of storage between 
the fill, or pump starting setpoint level, and the overflow elevation of the tank. The operational 
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storage in the Bailey Reservoirs is the amount of storage between the average level of the reservoir 
and the overflow elevation. 

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. DOH requires 
that equalizing storage be stored above an elevation that will provide a minimum pressure of 30 psi 
at all service connections throughout the system under peak hour demand conditions.  Because the 
City’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 peak hour demand and the combined capacity of the supply sources. 

ES = (PHD – QS)(150 minutes), but in no case less than zero 

Where: 

ES = Equalizing Storage, in gallons. 

PHD = Peak Hour Demand, in gpm. 

 QS = Sum of all installed and active sources, except emergency supply, in gpm. 

The capacity of the sources that supply the 297 and 365 Zones are sufficient to meet the peak hour 
demands of these operating areas.  Therefore, the equalizing storage requirement for these pressure 
zones is zero.  The 125 Zone is supplied by the Hatt Slough Springs and PRVs that transfer water 
from the 297 Zone.  For the purposes of the equalizing storage analyses, only the supply capacity of 
the spring was considered in the calculation.  The equalizing storage analyses also considered the 
supply capacity available to the system as a whole to ensure that the zones that transfer storage 
through PRVs or booster pump stations have sufficient supply capacity to do so. 

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 City’s system, which has multiple supply sources, is based on the 
standard DOH formula that requires average day demand and supply source capacity data.  The 
amount required is sufficient to supply the system for a 48-hour period when the primary supply 
facility is out of service and the system is experiencing average day demands. 

SB = (2 days)[(ADD)(N) – tm (QS-QL)] 

Where: 

SB = Standby Storage, in gallons. 

ADD = Average Day Demand per ERU, in gpd/ERU. 

N = Number of ERUs. 

 QS = Sum of all installed and continuously available sources, except emergency supply,  

         in gpm. 

QL = The capacity of the largest source available to the system, in gpm. 
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tm= Time the remaining sources are pumped on the day when the largest source is not 

       available, in minutes.  Unless otherwise restricted, this value is 1,440 minutes. 

The standby storage analysis was completed for each reservoir operating area.  For the 297 Zone, 
the largest capacity source that was assumed to be out of service was Bryant Well No. 1. For the 365 
Zone analysis, the Knittle Booster Pump Station was assumed to be out of service and the PRVs 
supplying the 125 Zone were assumed to be out of service for the 125 Zone standby storage 
analysis.  The standby storage analyses also considered the supply capacity available to the system as 
a whole with the largest source, Bryant Well No. 1, out of service to ensure that the zones that 
transfer storage through PRVs or booster pump stations have sufficient supply capacity to do so.      

DOH recommends that the minimum standby storage volume be no less than 200 gallons per ERU. 
In most cases, this calculation determined the standby storage volume required for the City’s 
reservoir operating areas. 

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 City of Stanwood 
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 peak 
day demand conditions.  The fire flow storage requirements shown in the analyses that follow are 
based on a maximum planning level fire flow requirement in the 297 Zone of 3,500 gpm for a 3-
hour duration.  The future Cedarhome Reservoir will provide fire flow storage of 1,000 gpm for a 2-
hour duration, which is the 365 Zone’s largest planning level fire flow requirement.  This storage 
amount will be used to supplement fire flow storage in the 297 Zone through PRVs; similarly, fire 
flow storage in the Knittle Reservoirs will provide fire flow to the 125 Zone and all other lower 
pressure zones. 

Dead Storage - Volume of the reservoir that cannot 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 cannot 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 125 Zone, the 365 Zone, and the combined areas of the 297 Zone and all 
other zones.   

Existing Storage Analysis 

As shown in Table 7-7, the maximum combined storage capacity of the City’s reservoirs is 1.6 
million gallons (MG).  However, the total amount of usable storage for operational, equalizing, 
standby and fire flow purposes is reduced by more than half due to the significant amount of dead 
storage (i.e., non-usable storage) in the lower portion of the reservoirs in the 297 Zone.  The dead 
storage is due to water services in the 297 Zone that are located at the higher elevations near the 
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Knittle Reservoirs.   Dead storage caused by the normally low pressures in this area are the result of 
being served by a pressure zone that is not suited to provide adequate pressures at these higher 
elevations.  For example, the services in the higher elevations of the 297 Zone should be served by 
the 365 Zone.  The dead storage will be converted to usable storage in the future, upon completion 
of the proposed pressure zone improvements that described in Chapter 9. 

 
Table 7-7 

Existing Storage Evaluation 

Supply Area
125 297 & All 365

Description Zone Other Zones Zone Totals

Available/Usable Storage (MG)
Maximum Storage Capacity 0.40 1.20 0.00 1.60
Dead (Non-usable Storage) 0.00 -0.86 0.00 -0.86
Total Available Storage 0.40 0.34 0.00 0.74

Required Storage (MG)
Operational Storage 0.14 0.13 0.08 0.36
Equalizing Storage 0.08 0.00 0.00 0.08
Standby Storage 0.35 0.47 0.05 0.87
Fire Flow Storage 0.00 0.51 0.12 0.63
Totals 0.57 1.11 0.25 1.93

Surplus or Deficient Storage (MG)
Surplus or Deficient Amt. -0.17 -0.77 -0.25 -1.19

 
The results of the existing storage evaluation, as shown in Table 7-7, indicate that the system has a 
storage deficiency of approximately 1.19 MG, most of which is in the 297 Zone.  This is primarily 
due to the significant amount of dead storage that cannot be utilized.   

The City is currently constructing the Cedarhome Reservoir, which will serve the 365 Zone once 
completed in the fall of 2009.  The storage analysis presented in Table 7-8 is based on the existing 
system with the new Cedarhome Reservoir online.  The results of this analysis indicate that the 
system will have a storage deficiency of approximately 0.64 MG with the addition of this facility.   
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Table 7-8 
Existing Storage Evaluation with Cedarhome Reservoir 

Supply Area
125 297 & All 365

Description Zone Other Zones Zone Totals

Available/Usable Storage (MG)
Maximum Storage Capacity 0.40 1.20 0.55 2.15
Dead (Non-usable Storage) 0.00 -0.86 0.00 -0.86
Total Available Storage 0.40 0.34 0.55 1.29

Required Storage (MG)
Operational Storage 0.14 0.13 0.08 0.36
Equalizing Storage 0.08 0.00 0.00 0.08
Standby Storage 0.35 0.47 0.05 0.87
Fire Flow Storage 0.00 0.51 0.12 0.63
Totals 0.57 1.11 0.25 1.93

Surplus or Deficient Storage (MG)
Surplus or Deficient Amt. -0.17 -0.77 0.30 -0.64

 

 Future Storage Analysis 

The system’s future storage requirements were computed for the 6 and 20-year planning periods, 
based on year 2013 and 2027 demand projections.  The analyses were performed to determine the 
adequacy of the City’s storage facilities to meet future storage requirements for each storage supply 
area.  The year 2013 analyses are based on the Cedarhome Reservoir being online, the transfer of the 
remaining 100 gpm of the Sill Well water right to the Cedarhome Well and the completion of the 
proposed pressure zone improvements that will eliminate the dead storage in the system.  The year 
2027 analyses are based on the replacement of the Bryant Well No. 2.  These improvements are 
discussed in more detail in Chapter 9. 
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Table 7-9 
Future Storage Projections  

2013 Supply Area1 2027 Supply Area1

125 297 & All 365 125 & 200 297 & All 365
Description Zone Other Zones Zone Totals Zones Other Zones Zone Totals

Maximum Storage Capacity 0.40 1.20 0.55 2.15 0.40 1.20 0.55 2.15
Dead (Non-usable Storage) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Available Storage 0.40 1.20 0.55 2.15 0.40 1.20 0.55 2.15

Operational Storage 0.14 0.13 0.08 0.36 0.14 0.13 0.08 0.36
Equalizing Storage 0.09 0.00 0.00 0.09 0.10 0.00 0.00 0.10
Standby Storage 0.36 0.53 0.09 0.98 0.41 0.76 0.19 1.36
Fire Flow Storage 0.00 0.51 0.12 0.63 0.00 0.51 0.12 0.63
Totals 0.59 1.17 0.30 2.05 0.65 1.40 0.39 2.45

Surplus or Deficient Storage (MG)
Surplus or Deficient Amt. -0.19 0.03 0.25 0.10 -0.25 -0.20 0.16 -0.30

1 = Assumes pressure zone improvements to eliminate dead storage are completed by 2013, Bryant Well
      No. 2 is replaced by 2027 and remaining Sill Well water right is transferred to Cedarhome Well.

Required Storage (MG)

Available/Usable Storage (MG)

 
As shown in Table 7-9, the improvements planned to be completed prior to 2013 will resolve the 
storage deficiency in the system.  However, approximately 0.3 MG of additional storage will be 
required by the year 2027 to meet the needs of the system through the 20-year planning period.  Site 
acquisition and the design and construction of a new reservoir has been identified in Chapter 9 to 
provide the additional storage needs of the system. 

Facility Deficiencies 

The City’s existing reservoirs are relatively new and do not have any noticeable deficiencies.  The 
City’s Bailey Reservoirs, which were built in 1989, are the oldest tanks in the system.  All tanks were 
designed to withstand seismic events.   

The only steel tank, Knittle Reservoir No. 2, was built in 1997.  Although the paint coating is 
currently in excellent condition, a qualified coating inspector will be retained to inspect the integrity 
of the coating on a five-year time schedule, or more frequently, if visible signs of coating 
deterioration appear. 
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DISTRIBUTION AND TRANSMISSION SYSTEM 

This section evaluates the City’s existing distribution and transmission system (i.e., water mains) to 
determine if they are adequately sized and looped 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 mains must be capable of adequately and reliably conveying water 
throughout the system at acceptable flow rates and pressures.  The criteria used to evaluate the City’s 
distribution 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 peak hour demand 
quantity of water at 30 psi under peak hour demand flow conditions measured at all existing and 
proposed service water meters.”  It also states that if fire flow is to be provided, “… the distribution 
system shall also provide maximum day demand (MDD) plus the required fire flow at a pressure of 
at least 20 psi at all points throughout the distribution system.” 

Hydraulic analyses of the existing system were performed under existing peak hour demand (PHD) 
conditions to evaluate its current pressure capabilities and identify existing system deficiencies. The 
existing system was also analyzed under existing peak day demand (PDD) conditions to evaluate the 
current fire flow capabilities and identify additional existing system deficiencies.  Additional 
hydraulic analyses were then performed with the same hydraulic model under future PDD 
conditions and with the proposed improvements to demonstrate that the identified improvements 
will eliminate the deficiencies and meet the requirements far into the future. The following is a 
description of the hydraulic model, 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 8 of the 
WaterGEMS® program, developed by Bentley Systems, Inc.  All water mains in the City’s water 
system, including dead-end mains, were included in the model and based on AutoCAD® water 
system maps and as-built records provided by the City. The junction node elevation data was 
extracted from a digital elevation model file that was obtained from the United States Geological 
Survey (USGS). A hydraulic model node diagram, providing a graphical representation of the model 
of the water system, is contained in Appendix M. 

Demand Data 

The hydraulic model of the existing system contains 2007 average day demand data.  Supply data 
from the 2007 average day demand was distributed throughout the junction nodes of the model 
based on allocation levels that reflect the proportionate share of total supply to each of the City’s 
meter routes.  Demands for the City’s largest water users were entered separately into the model at 
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their appropriate service locations.  The peaking factors shown in Chapter 4 were used to analyze 
the system under PHD and PDD conditions.  

The hydraulic model of the proposed system contains 6-year demand levels that are projected for 
the year 2013 and 20-year demand levels that are projected for the year 2027.  The future demand 
distribution is based on input from the City and a land capacity analysis that evaluated vacant and 
redevelopable parcels identified by the City.  The City and Snohomish County’s zoning designations 
were used in the evaluation to identify the total available land capacity in terms of ERUs for these 
parcels and to subsequently estimate future demand levels in the water system.  Twin City Foods and 
Schenk Packing anticipate lower water needs in the future, however, to be conservative, their 
existing demand levels were assumed to remain the same.   

Facilities 

The hydraulic model of the existing system contained all active existing system facilities.  For 
the proposed system analyses in the year 2013 and 2027, 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 corresponded to a peak hour demand 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 2013 and 2027 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 equalizing storage.  The operational conditions for the pressure analyses are 
summarized in Table 7-10.    

Table 7-10 
Hydraulic Analyses Operational Conditions 

Description 2007 2013 2027 2007 2013 2027

Demand 2007 PHD 2013 PHD 2027 PHD 2007 PDD 2013 PDD 2027 PDD
Bailey Reservoirs HGL (ft) 115.8 115.4 114.8 113.3 112.8 112.2
Knittle Reservoirs HGL (ft) 292.0 292.0 292.0 272.3 272.3 272.3
Cedarhome Reservoir HGL (ft) --- 361.0 361.0 --- 353.8 353.8
Knittle BPS OFF OFF OFF OFF OFF OFF
Cedarhome BPS ON OFF OFF ON OFF OFF
Bryant Well No. 1 ON ON ON ON ON ON
Bryant Well No. 2 OFF OFF ON OFF OFF ON
Cedarhome Well ON ON ON ON ON ON
Fure Well OFF OFF OFF OFF OFF OFF
Hatt Slough Springs ON ON ON ON ON ON

Fire Flow AnalysisPHD Pressure Analysis
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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, 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 7-10 summarizes the operational conditions 
for the fire flow analyses for the existing, year 2013 and year 2027 systems. 

Calibration 

Hydraulic model calibration is achieved by adjusting the roughness coefficients of the water mains in 
the model so the resulting pressures and flows from the hydraulic analyses closely match the 
pressures and flows from actual field tests under similar demand and operating conditions.  Initial 
Darcy-Weisbach 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 higher 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 that were collected throughout the system for this 
purpose. The average accuracy of the calibrated model was approximately 97 percent of the actual 
field data collected, with 90 percent of the individual analysis locations predicting the field results to 
an accuracy of 95 percent.   

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., 
2007) peak hour demand conditions.  The results of this analysis were used to identify locations of 
low and high pressures.  To satisfy the minimum pressure requirements, the pressure at all water 
service locations must be at least 30 psi during PHD 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 this analysis is contained in 
Table 7-11. 
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Table 7-11 
Pressure Analysis Summary 

Pressure (psi)

Description Approx. Location
Node 

Number
Existing 
System

Future 
2013

Future 
2027

Low Pressure Areas
Single Family Area North End of Old Pacific Hwy 125 200 J-349 14 52 52
Commercial Area East of Northstar Cold Storage 125 245 J-436 25 82 86
Single Family Area 279th Pl NW 297 365 J-707 25 73 73
Single Family Area East of 80th Ave NW (~282nd) 297 365 J-578 30 59 59

High Pressure Areas
Single Family Area Pioneer Hwy and ~70th Ave NW 297 297 J-50 106 105 104
Single Family Area Pioneer Hwy South of SR 532 297 297 J-58 105 104 104

Existing 
Pressure 

Zone

Proposed 
Pressure 

Zone

 
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 in the main adjacent to the hydrant and a maximum allowable 
water main velocity of 8 feet per second.  More than 1,000 fire flow analyses were performed to 
comprehensively evaluate the water system.  For each node analyzed, the resulting fire flow was 
compared to its general planning level fire flow requirement, which was assigned according to its 
land use classification. As is typical of most water systems, the City’s distribution system was 
constructed to meet fire flow requirements that were in place at the time of construction.  Land use 
classification changes and/or increases in fire flow requirements over time may create deficiencies.  
A summary of the results of the analyses for representative system nodes is presented in Table 7-12. 

Table 4-11 in Chapter 4 lists the general planning level 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 system-wide analyses that were performed for this Comprehensive Water System Plan (WSP).  
Additional improvements may be needed in areas where actual fire flow requirements exceed the 
planning level targets and shall be the responsibility of the developer.  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 is contained near the end of this section. 
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Table 7-12 
Fire Flow Analysis Summary 

Existing Available Fire Flow (gpm) Target
Pressure Node Existing Future Future Fire Flow

Description Approx. Location Zone Number System 2013 2027 (gpm)

Stanwood Primary School 10227 273rd Pl. NW 125 J-125 1,320 2,455 6,469 3,500
Main Street Business Main Street 125 J-133 704 704 6,589 3,000
Northstar Cold Storage 27110 Pioneer Hwy 125 J-436 692 2,302 4,184 3,500
Stanwood Medical Center 9631 269th St. NW 125 J-513 1,250 1,249 6,599 3,000
Twin City Foods 10120 269th Pl. NW 125 J-623 1,322 2,966 4,721 3,000
Viking Village 8820 Viking Way 125 J-641 1,285 1,306 5,064 3,000
Thrifty Foods 271st St. NW & 88th 125 J-643 1,100 1,096 6,611 3,000
Stanwood Middle School 9405 271st St. NW 125 J-800 1,301 2,893 3,953 3,500
Josephine Sunset Home 9901 272nd Pl. NW 125 J-989 1,320 1,892 5,207 2,500
Single Family Area Hennings Estates 265 J-238 868 864 1,333 1,000
Multi-Family Area Island View Drive 265 J-240 696 695 2,735 2,500
Single Family Area Copper Station 297 J-1016 1,343 1,961 4,324 1,000
Cedarhome Elem. School 27911 68th Ave. NW 297 J-1092 1,750 1,849 4,140 3,500
Stanwood High School 7400 272nd St. NW 297 J-287 2,069 2,081 5,450 3,500
Schenk Packing 8204 288th St. NW 297 J-370 1,044 980 3,502 3,500
Single Family Area Candle Ridge 297 J-458 1,142 2,539 3,077 1,000
Single Family Area Church Creek Estates 297 J-477 1,065 1,065 1,881 1,750
Single Family Area Fox Hill Estates 297 J-497 1,250 1,250 1,248 1,000
Port Susan Middle School 7506 267th St. NW 297 J-519 1,215 1,208 5,020 3,500
Maple Court Apartments 26031 72nd Ave. NW 297 J-62 2,230 2,518 3,511 2,500
Twin City Elementary 26211 72nd Ave. NW 297 J-73 2,226 2,304 3,770 3,000
Stanwood Camano Village 26603 72nd Ave. NW 297 J-93 2,001 2,002 4,278 3,000
Single Family Area Eagle Heights 365 J-1055 1,677 956 2,094 1,000
Single Family Area Bay View Lane 365 J-440 1,553 1,819 2,181 1,000
Single Family Area Cedarhome Farms 365 J-850 1,842 1,026 6,344 1,000

 
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. 
These analyses were modeled under projected year 2013 and 2027 peak day demand conditions to 
ensure that the improvements are sized sufficiently to meet the future systems’ needs.  A summary 
of the results of these analyses is shown in Tables 7-11 and 7-12 for the same areas that were 
summarized from the existing water system analyses.  The results of the analyses indicate that all 
areas that do not currently meet the DOH minimum pressure requirement of 30 psi will meet this 
requirement once the improvements scheduled within the 6-year planning period as shown in 
Chapter 9 are completed.  The results of the fire flow analyses indicate that all fire flow deficiencies 
are resolved by 2027 with the proposed improvements.  A description of these improvements and a 
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figure showing 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 hydraulic analyses results 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 either lower or higher than the acceptable pressure 
levels. 

• Low pressures in the 125 Zone at the north end of Old Pacific Highway. 
• Low pressures in the 125 Zone near the Bailey Reservoirs and Northstar Cold Storage. 
• Low pressures in the 297 Zone west of 80th Avenue NW at approximately 282nd Street 

NW.  
• Low pressures in the 297 Zone west of the Knittle Reservoirs. 
• Low pressures in the 242 Zone dead end main on Olympic View Place. 
• High pressures in the 297 Zone in a dead end main off of Pioneer Highway, east of 72nd 

Avenue NW. 
• High pressures in the 297 Zone along Pioneer Highway south of State Route (SR) 532. 

Fire Flow Deficiencies 

The following areas have low fire flows that do not meet the actual or target fire flow levels. 
• Low fire flows and high velocities in the commercial areas of downtown Stanwood west 

of Pioneer Highway, primarily due to the undersized 6 and 8-inch water mains in the 
area. 

• Low fire flows and high velocities in the Stanwood Middle School area, primarily due to 
the existing undersized 6 and 8-inch water mains in the area. 

• Low fire flows near Twin City Foods, primarily due to flow limitations caused by low 
residual pressures near the Knittle Reservoirs. 

• Low fire flows and high velocities in the Stanwood Elementary School area, primarily 
due to the existing undersized 6 and 8-inch water mains in the area. 

• Low fire flows in the Josephine Sunset Home and adjacent multi-family areas of the 125 
Zone, primarily due to the existing undersized 6 and 8-inch water mains in the area. 

• Low fire flows and high velocities in the multi-family area near Island View Drive due to 
the undersized mains serving the area. 

• Moderately low fire flows in the residential Hennings Estates area, primarily caused by 
the old 6-inch asbestos cement pipe. 
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• Moderately low fire flows and high velocities at Port Susan Middle School, primarily 
caused by undersized 8-inch mains in 267th Place NW. 

• Moderately low fire flows and high velocities in a dead end main near Stanwood Camano 
Village, primarily due to the undersized water main serving the area. 

• Moderately low fire flows and high velocities near Stanwood High School, primarily due 
to the undersized 8-inch asbestos cement water main in 272nd Street NW. 

• Low fire flows and high velocities near Twin City Elementary School, primarily caused 
by undersized water mains serving the area. 

• Moderately low fire flows and high velocities near Cedarhome Elementary School, 
primarily caused by undersized water mains serving the area. 

• Low fire flows and high velocities near Church Creek Estates caused by undersized 
water mains serving the area. 

• Lack of fire flow in several locations without fire hydrants and with small water mains, 
including the following areas: the 242 Zone; the 252 Zone; areas of the 265 Zone; south 
of SR 532 in the 125 Zone; Woodland Road; the 365 Zone in the northeast corner of the 
system; Old Pacific Highway north of 276th Street NW; and near the Stanwood Camano 
Fairgrounds. 

Other Deficiencies 

Several areas throughout the system have sufficient fire flow; however, 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 pressure surges that commonly occur with high water velocities. 

Some areas of the system have water mains that are more than 50 years old, which is beyond the 
average life expectancy of water mains.  Most of the older water mains are located in the downtown 
area of the City in the 125 Zone.  Approximately 23 percent of the City’s water main is asbestos 
cement (AC) water main. Most of the AC pipe is located in the older areas of the City.  The City is 
planning to replace the aging water main in the future, as shown in the schedule of planned 
improvements in Chapter 9.  All new water main installations are required to use ductile iron water 
main in accordance with the City’s Water System Standards, a copy of which is included in 
Appendix H. 

PRESSURE REDUCING STATIONS 

This section evaluates the City’s existing pressure reducing stations to identify deficiencies related to 
their current condition and operation capability.  

Evaluation and Deficiencies 

The City has a total of 11 pressure reducing stations, all of which are less than 20 years old.  Five of 
the pressure reducing stations transfer water from the 297 Zone to the small pressure reduced zones 
above Pioneer Highway.  The 252 Zone pressure reducing valve (PRV) station (288th and 89th PRV) 
is functioning properly, but is filled with water and has a tree root growing into the side of the vault. 
The 255 Zone has two PRV stations (282nd and Nordic Way PRV and 280th and 83rd PRV), and 
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both are in good condition. The 282nd and Nordic Way PRV is in the best condition.  The 280th and 
83rd PRV is in need of cleaning due to standing water and worms on the vault bottom. The 265 
Zone PRV (276th and 80th) is operational, but is also filled with silt and water.  

The PRV station at the intersection of State Route 532 and 530, which is set to transfer water from 
the 297 Zone to the 125 Zone during a fire flow event in the lower zone, is in good condition.  
However, the PRV station should have sufficient redundancy to ensure a high level of reliability, 
since a failure of the PRV would essentially prevent the lower zones from being supplied with fire 
flow from the storage in the 297 Zone.  Proposed improvements for additional pressure reducing 
stations and general maintenance for the other pressure reducing stations are addressed in Chapter 
9. 

TELEMETRY AND SUPERVISORY CONTROL SYSTEM 

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

Evaluation and Deficiencies 

The City’s existing telemetry and supervisory control system, which was installed in 2003, does not 
have any deficiencies at this time. 

SYSTEM CAPACITY 

This section evaluates the capacity of the City’s existing water system components (supply, storage 
and transmission) to determine the maximum number of equivalent residential units (ERUs) it can 
serve.  Once determined, system capacity becomes useful in calculating 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 4-5 of Chapter 4, also provides the City with a 
schedule of when additional system capacity is needed.  

Analysis Criteria 

The capacity of the City’s system was determined from the limiting capacity of the water rights, 
treatment, supply, transmission and storage facilities.  The supply capacity analysis was based on the 
limiting capacity of the supply facilities and the system’s peak day demand per ERU.  The treatment 
capacity analysis was based on the limiting capacity of the treatment systems in the supply facilities 
and the system’s peak day demand per ERU.  The transmission capacity analysis was based on the 
total capacity of the transmission system for the supply sources and the system’s peak day demand 
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 
demand or ERUs.  For the analyses, a reserve amount equivalent to the existing operational and fire 
flow storage requirements were deducted from the total available storage capacity to determine the 
storage capacity available for equalizing and standby storage.  This storage capacity available for 
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equalizing and standby storage was divided by the existing number of ERUs presented in Chapter 4 
to determine the storage requirement per ERU.  The ERU-based demand data was derived from the 
average day demand of the system and demand peaking factors from Chapter 4.  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 peak day demand per ERU. 

Capacity Analysis Results 

A summary of the results of the existing system capacity analysis is shown in Table 7-13.  The 
analysis includes the new Cedarhome Reservoir, which is scheduled to be completed and online in 
fall 2009.  The results of the existing system capacity analysis indicate that the limiting capacity of the 
system is storage, which can support up to a maximum of approximately 1,380 ERUs.  The existing 
water system has a deficiency of approximately 2,958 ERUs due to the significant amount of dead 
storage in the 297 Zone.  All other water system components have sufficient capacity to support 
existing water system customers.  

The City plans to install improvements to eliminate the amount of dead storage in the water system 
and increase the storage capacity of the system.  The improvements, which are described further in 
Chapter 9, will convert the area near the Knittle Reservoirs to the 365 Zone from the 297 Zone and 
are scheduled to begin in 2010.  The system capacity analysis shown in Table 7-14 illustrates the 
effect of this project on the ERU capacity of the system.   

Converting the area of the 297 Zone near the Knittle Reservoirs to the 365 Zone and eliminating the 
dead storage in the system will increase the storage capacity by nearly 4,000 ERUs to 5,357 ERUs.  
Following completion of the improvements, storage will still be the limiting component in the 
system; however, the system will have a surplus capacity of 1,019 ERUs based on 2007 ERUs.   

A summary of the results of the six-year projected system capacity analysis is shown in Table 7-15.  
The six-year projected system capacity analysis includes improvements that are planned to be 
completed within the six-year planning period, as described in Chapter 9.  These improvements 
include the completion of the Cedarhome Reservoir, the 297 to 365 Zone conversion and transfer 
of the remaining Sill Well water rights to the Cedarhome Well.  The results of the six-year projected 
system capacity analysis indicate that the proposed improvements will increase the system capacity to 
approximately 9,959 ERUs based on the limiting component of the well and spring supply capacity.  
Thus, the system will have a surplus system capacity of approximately 1,059 ERUs in 2013 if the 
improvements are completed as planned.  
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Table 7-13 
Existing System Capacity Analysis with Cedarhome Reservoir 

Demands Per ERU Basis
Average Day Demand Per ERU (gal/day) 220
Peak Day Demand Per ERU (gal/day) 552
Peak Hour Demand Per ERU (gal/day) 708

Source Capacity - Well and Spring Supply
Well and Spring Supply Capacity (gal/day) 3,312,000
Peak Day Demand Per ERU (gal/day) 552
Maximum Supply Capacity (ERU's) 6,000

Source Capacity - Annual Water Rights
Annual Water Right Capacity (gal/day) 4,721,760
Average Day Demand Per ERU (gal/day) 220
Maximum Annual Water Right Capacity (ERUs) 21,463

Source Capacity - Instantaneous Water Rights
Instantaneous Water Right Capacity (gal/day) 5,575,680
Peak Day Demand Per ERU (gal/day) 552
Maximum Instantaneous Capacity (ERUs) 10,101

Storage Capacity
Maximum Equalizing & Standby Storage Capacity (gal) 300,078
Equalizing & Standby Storage Requirement Per ERU (gal) 217
Maximum Storage Capacity (ERU's) 1,380

Transmission Capacity
Transmission Capacity (gal/day) 6,556,600
Peak Day Demand Per ERU (gal/day) 552
Maximum Transmission Capacity (ERU's) 11,878

Maximum System Capacity
Based on Limiting Facility - Storage 1,380

Unused Available System Capacity
Maximum System Capacity (ERU's) 1,380
Existing (2007) ERU's 4,339
Deficient Capacity (ERU's) -2,958
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Table 7-14 
System Capacity Analysis with 297 Zone Conversion to 365 Zone 

Demands Per ERU Basis
Average Day Demand Per ERU (gal/day) 220
Peak Day Demand Per ERU (gal/day) 552
Peak Hour Demand Per ERU (gal/day) 708

Source Capacity - Well and Spring Supply
Well and Spring Supply Capacity (gal/day) 3,312,000
Peak Day Demand Per ERU (gal/day) 552
Maximum Supply Capacity (ERU's) 6,000

Source Capacity - Annual Water Rights
Annual Water Right Capacity (gal/day) 4,721,760
Average Day Demand Per ERU (gal/day) 220
Maximum Annual Water Right Capacity (ERUs) 21,463

Source Capacity - Instantaneous Water Rights
Instantaneous Water Right Capacity (gal/day) 5,575,680
Peak Day Demand Per ERU (gal/day) 552
Maximum Instantaneous Capacity (ERUs) 10,101

Storage Capacity
Maximum Equalizing & Standby Storage Capacity (gal) 1,164,648
Equalizing & Standby Storage Requirement Per ERU (gal) 217
Maximum Storage Capacity (ERU's) 5,357

Transmission Capacity
Transmission Capacity (gal/day) 6,556,600
Peak Day Demand Per ERU (gal/day) 552
Maximum Transmission Capacity (ERU's) 11,878

Maximum System Capacity
Based on Limiting Facility - Storage 5,357

Unused Available System Capacity
Maximum System Capacity (ERU's) 5,357
Existing (2007) ERU's 4,339
Deficient Capacity (ERU's) 1,019
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Table 7-15 
Year 2013 System Capacity Analysis with Proposed Improvements 

Demands Per ERU Basis
Average Day Demand Per ERU (gal/day) 231
Peak Day Demand Per ERU (gal/day) 580
Peak Hour Demand Per ERU (gal/day) 744

Source Capacity - Well and Spring Supply
Well and Spring Supply Capacity (gal/day) 3,456,000
Peak Day Demand Per ERU (gal/day) 580
Maximum Supply Capacity (ERU's) 5,959

Source Capacity - Annual Water Rights
Annual Water Right Capacity (gal/day) 4,721,760
Average Day Demand Per ERU (gal/day) 231
Maximum Annual Water Right Capacity (ERUs) 20,441

Source Capacity - Instantaneous Water Rights
Instantaneous Water Right Capacity (gal/day) 5,575,680
Peak Day Demand Per ERU (gal/day) 580
Maximum Instantaneous Capacity (ERUs) 9,613

Storage Capacity
Maximum Equalizing & Standby Storage Capacity (gal) 1,164,648
Equalizing & Standby Storage Requirement Per ERU (gal) 193
Maximum Storage Capacity (ERU's) 6,050

Transmission Capacity
Transmission Capacity (gal/day) 6,556,600
Peak Day Demand Per ERU (gal/day) 580
Maximum Transmission Capacity (ERU's) 11,304

Maximum System Capacity
Based on Limiting Facility - Supply 5,959

Unused Available System Capacity
Maximum System Capacity (ERU's) 5,959
Projected 2013 ERU's 4,900
Deficient Capacity (ERU's) 1,059
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INTRODUCTION  

The City of Stanwood’s (City) water operations and maintenance program consists of the following 
elements. 

1. Normal operation of the water supply, treatment and distribution system. 

2. Emergency operation of the water system with one or more of the components not available for 
normal use due to natural or man-made events. 

3. Preventive maintenance program for ensuring that the water system, is maintained in accordance 
with generally accepted standards. 

4. Cross-connection control  program, as required by state law, to ensure that there is no threat to the 
integrity of the water supply due to contamination from a customer’s operations. 

NORMAL OPERATIONS 

City Personnel 

The City’s water department functions under the direction of the Public Works Director.  The Utility 
Superintendent supervises daily operations of the water department and reports to the Public Works 
Director as shown in Table 8-1. 

The current water department O&M staff consists of several maintenance personnel that function 
under the Utility Superintendent, as shown in Table 8-1.  The water system tasks that are performed 
by the O&M staff include inspection, testing, installation and repair of system facilities; routine 
operation and preventive maintenance; record keeping; administrative tasks; general clerical work; 
and corrective or breakdown maintenance required in response to emergencies.   

 

8 Operations and Maintenance 



C H A P T E R  8  
 
 
 

STA\107-088\PLAN\2009-WSPCH8.doc(6/3/10-12:32) 8-2 CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 

 

Table 8-1 
Water Department Organization Chart 

Public Works Director
Andy Bullington

Utility Superintendent
Kevin Hushagen

Public Works Administrative Support
Lisa Noonchester

Public Works Technician Lead (Water)
Rod Sundburg

Water Treatment Plant Operator I/II (Water)
Gina Melander

Public Works Utility Technician (Water)
Erik Holbeck
Frank Cook

 

Personnel Responsibilities 

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

Public Works Director – Directs the activities of all divisions of the Public Works Department. 
Represents the City at regional activities. 

Utility Superintendent – Plans and directs the maintenance and operations activities of the water 
and sewer divisions.  May represent the City at regional activities. 

Public Works Administrative Support – Provides secretarial and administrative services to the 
utility divisions. 

Public Works Technician Lead (Water) – Performs maintenance and operation of water facilities 
and related work.  Normally is in charge of job site activities. 

Water Treatment Plant Operator – Oversees the operation and maintenance of the city’s water 
treatment facilities and is responsible for the CCS program.  Conducts complex water sampling and 
testing procedures and prepares water quality reports for review by the Utility Superintendent. 

Public Works Utility Technician (Water) II/III – Performs higher level technical aspects of 
maintenance, operation and repair of water facilities and related work. 

Public Works Utility Technician (Water) I – Performs manual labor and operates light 
equipment for maintenance and construction of water facilities.  May perform meter-reading tasks. 
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Certification of Personnel 

Washington State Law (Chapter 246-292 WAC) requires that the City’s water system is operated under 
the direct supervision of a Certified Operator.  The City’s water system requires a Water Distribution 
Manager.  The addition of the Bryant Well Field Water Treatment Facility in 2008 added the 
requirement of a Water Treatment Plant Operator.  In addition, specialty certification is required for 
backflow device inspection and testing.  Table 8-2 shows the current certifications of the City’s water 
O&M staff.  It is City policy to maintain a well-qualified, technically trained staff.  The City annually 
allocates funds for personnel training, certification, and membership in professional organizations, such 
as the American Water Works Association (AWWA).  The City 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

Kevin Hushagen Utility Superintendent WDS2, WDM2
Rod Sundberg Public Works Technician Lead (Water) WDS1, WDM2
Gina Melander Utility Water Treatment Plant Operator I/II (Water) WDS1, WDM2, WTPO-OIT, CCS
Erik Holbeck Public Works Utility Technician (Water) WDM1, WTPO-OIT
Frank Cook Public Works Utility Technician (Water) WDM2, CCS

Certification Definitions
WTPO - Water Treatment Plant Operator
WDM - Water Distribution Manager
WDS - Water Distribution Specialist
CCS - Cross Connection Control Specialist

 

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 City’s Public Works facility.  If 
additional equipment is required for specific projects, the City rents or contracts with a local contractor 
for the services needed.  A stock of supplies in sufficient quantities for normal system operation and 
maintenance and anticipated emergencies is stored at the Public Works facility.  A list of major 
equipment used in the normal operation of the water system is shown in Table 8-3. 
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Table 8-3 
Equipment List 

Major Equipment
1 - 3 yd Dump Truck
2 - 1 Ton Service Trucks
2 - 1/2 Ton Pickup Trucks
1 - Trailer Mounted Air Compressor
1 - John Deere Backhoe (1yd Bucket)

Minor Equipment
2 - 3" Centrifugal Trash Pumps
2 - Locators
1 - Compactor
Miscellaneous small tools, etc.

Communications Equipment
Cell Phones with Two-Way Radios for All Staff

Readily Available Equipment
1 - 5 yd Dump Truck
1 - 3 yd Dump Truck
1 - Street Sweeper
1 - Vactor Truck

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

• Supplies:  H.D. Fowler, 6016 29th Drive NE, Marysville, WA 98288, (360) 651-2400 
• Supplies:  Western Utilities Supply, 4106 134th Street NE, Marysville, WA 98271, (360) 651-1147 
• Supplies:  Familian Northwest, 1012 132nd SW, Everett, WA 98204, (425) 742-4748 

The water department utilizes several different types of communications equipment to ensure a reliable 
and redundant means of communication within the department.  All employees are equipped with 
cellular telephones and two-way radios that are capable of communicating with similar two-way radios at 
the Public Works facility and other departments.  The cellphones also provide personnel the capability 
to communicate, as necessary, with other cities, emergency support services and Snohomish County 
(County).   

Routine Operations 

Routine operations involve the analysis, formulation, and implementation of procedures to ensure that 
the facilities are functioning efficiently and meeting pressure 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. 
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Continuity of Service 

As a municipality, the City of Stanwood has the structure, stability, authority and responsibility to ensure 
that water service will be continuous.  For example, changes in the City Council or staff would not have 
a pronounced effect on the City’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 of the April 1999 "Drinking Water Regulations.”  DOH also provided the City with an annual 
summary of all required water quality testing.  The City currently performs all routine coliform sampling 
throughout the distribution system.  A further discussion of the water quality monitoring program is 
contained in Chapter 6 and Appendix J.   

Cross-connection Control 

The City adopted a cross-connection control program in 1987 to comply with WAC 246-290-490 
pertaining to contamination of potable water due to cross connections.  The Cross-Connection 
Control Plan was updated with the Comprehensive Water System Plan and is included in Appendix 
G.  Backflow prevention devices are required at service connections where a potential for 
contamination exists, as outlined in the City’s Municipal Code.  A copy of the Water Utility 
Regulations Code, Chapter 12.18, which outlines the City’s cross-connection control program, is 
contained in Appendix N.  The Water Treatment Plant Operator is required to be a certified Cross-
connection Control Specialist, as shown in Table 8-2. 

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:  for as long as the system is in operation. 
• Daily source meter readings:  10 years. 
• Other records of operation and analyses as may be required by DOH:  3 years. 
• Documentation of actions to correct violations of primary drinking water standards:  3 

years after last corrective action. 
• Records of sanitary surveys:  10 years. 
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• Project reports, construction documents and drawings, inspection reports, and approvals: 
life of the facility. 

The City’s recordkeeping procedure is as follows. 

1. The field technicians provide information to the Public Works Technician Lead (Water) or Water 
Treatment Plant Operator, who must review the information prior to submittal to the Utility 
Superintendent.  Upon review of the information/report, the Utility Superintendent shall be the 
responsible party to file all documents to the reporting agencies. 

2. The information is given to the secretary and is filed at the Public Works facility.  

Reporting 
1.  The City must report the following to DOH. 

• Within 48 hours: A failure to comply with the primary standards or treatment technique 
requirements specified in Chapter 246-290 WAC. 

• Within 48 hours: A failure to comply with the monitoring requirements specified in Chapter 
246-290 WAC. 

• 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. 

2.  The City must submit to DOH all applicable reports required by Chapter 246-290 WAC.  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.  Total annual water production records for each source must be made available to DOH up on 
request. 

5.  A 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. 

6.  The City must notify DOH of the presence of: 

• Coliform in a sample within 10 days of notification by the testing laboratory; and 

• Fecal coliform or E. coli in a sample by the end of the business day in which the City is notified 
by the testing laboratory. 

7.  When a coliform MCL violation is determined, the City must: 

• Notify DOH within 24 hours of determining acute coliform MCL violations; 

• Notify DOH before the end of the next business day when a non-acute coliform MCL is 
determined; and 

• Notify water customers in accordance with WAC 246-290-495. 
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8. 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 Washington 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 
O&M manuals are available for staff members' reference.  These manuals are kept on file at the Public 
Works facility with relevant copies at major facilities, such as the Bryant Well Field Water Treatment 
Facility.  The City intends to maintain its policies of requiring complete O&M manuals for all new 
equipment. 

Mapping and As-Built Drawing Records 
Drawing maintenance is essential to maintenance crews, city planners, developers and anyone else 
needing to know how the water system is laid out throughout the City.  The drawing records are stored 
in an organized file at the Public Works facility and are maintained by the Public Works Department. 

Operations and Maintenance Records 
Records are stored at the Public Works facility for the following items. 

• Well sounding and static water levels 
• Water usage 
• Bacteriological tests 
• Backflow and cross connections 
• Inorganic chemical tests 
• Volatile organic compound tests 
• Synthetic organic compound tests 
• Water samples from new developments 
• Lead and copper tests 
• Chlorination levels 
• Water used for construction 
• Hydrant repairs 
• Precipitation 
• Hydrant meter forms 
• Water maintenance 
• Pump motor tests 
• Hydrant databases 
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• Confined spaces 
• Vandalism forms 
• Water consumable inventory 
• Water main flushing 
• Water main notes 
• Water worksheets 
• Customer complaints 

Safety Procedures and Equipment 

Safety is the concern and responsibility of all water O&M staff.  The City has taken steps toward 
educating its staff and providing resources to ensure a safe working environment.  The City will strive to 
improve its safety program on an on-going basis.  The American Water Works Association publishes a 
manual entitled Safety Practices for Water Utilities (M3) that describes safety programs and provides 
guidelines for safe work practices and techniques for a variety of water utility work situations. 

The following identifies procedures to be followed for O&M tasks that involve the most common 
potential work place hazards in the water system. 

Use of Chlorine or Chlorine Products 

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

Use of Water Treatment Chemicals 

Standard Procedure – Follow MSDS and facility standard operating procedures contained in the Bryant 
Well Field Treatment Facility Operation and Maintenance Manual. 

Working in Confined Spaces 

Standard Procedure – Follow state requirements for confined space entry. 

 Working Around Heavy Equipment 

Standard Procedure – Obtain proper training and follow all safety procedures. 

Working in Traffic Areas 

Standard Procedure – Wear proper clothing and provide adequate signage and flagging for work area. 

Working on or Around Water Reservoirs 

Standard Procedure – Follow proper safety harness procedures for working on tall structures. 
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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. 

Working on Asbestos Cement (AC) Water Main 

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

The Public Works Department follows all appropriate OSHA and WISHA regulations in its day-to-day 
operations and complies with the following state requirements: 

• WAC 296-62-145 to 14529 Part M – Entry into confined spaces. 

• WAC 296-155-650 to 66411 Part N – Shoring of open ditches. 

• WAC 296-155-429 – Lockout-tagout for work on energized or de-energized equipment 
or circuits. 

• Chapter 296-155 WAC Part C1 – Fall restraint for access to the top of the City’s water 
reservoirs. 

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

Additional safety procedures are documented in the City's Accident Prevention Program. 

EMERGENCY OPERATIONS 

Capabilities 

The City is well equipped to accommodate short-term system failures and abnormalities.  Its 
capabilities are as follows.  

Multiple Supply Capability 

The City could lose the operation of one of its groundwater wells without adversely impacting its ability 
to meet normal customer demands.  The City currently has three operational wells and a spring source 
that could be used to provide customers with water in an emergency.  

Multiple Reservoirs 
Water storage is provided by four active reservoirs that are located at two different sites.  The 
duplication of reservoirs in each pressure zone provides sufficient redundancy to prevent service 
disruption when one of the reservoirs is out of service for cleaning, painting or repairs. 
Distribution System 
The City 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. 
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Emergency Equipment  
The City is equipped with the necessary tools to deal with common emergencies.  If a more serious 
emergency should develop, the City will hire a local contractor who has a stock of spare parts necessary 
to make repairs to alleviate the emergency condition. 

Emergency Telephone  
Key or on-call personnel can be reached by the Police Department and all emergency situations are 
resolved by calling 911 or the water emergency number (425) 347-9795. 

On-Call Personnel  
The on-call person is equipped with a service vehicle and can generally respond to a call within 40 
minutes. A list of emergency telephone numbers is provided to each on-call employee. New employees 
are not placed "on-call" until they are familiar with the water system and maintenance procedures and 
have met the minimum standards, certification and qualifications. 

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 adequate for most common 
emergencies that can reasonably be anticipated.  The City has ready access to an inventory of repair 
parts, including parts required for repair of each type and size of pipe within the service area. 

Emergency Response Plan and Vulnerability Assessment 

A Vulnerability Assessment and Emergency Response Plan have been prepared that conform to the 
requirements of the Bioterrorism Act of 2002.  The documents contain a vulnerability assessment of the 
City’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.  The 
Vulnerability Assessment and Emergency Response Plan also contain detailed action plans and other 
confidential information that is exempt from public disclosure under the provisions of RCW 
42.56.210.  They are available for review by authorized personnel on a need to know basis.  Contact the 
Emergency Response Plan Administrator for additional details. 

Public Notification 

The Federal Safe Drinking Water Act (SDWA) and WAC 246-290-495 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 Chapter 246-290 WAC. 
• 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. 
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• If DOH issues the system a category red operating permit. 
• If DOH issues an order. 
• If the system is operating under a variance or exemption. 

Specific notice content, distribution channels and time limit requirements, as specified in WAC 246-290-
495 must be in compliance when notification is required.  

PREVENTIVE MAINTENANCE 

Maintenance schedules that meet or exceed manufacturer’s recommendations have been established for 
all critical components in the City’s water system.  The following schedule is used as a minimum for 
preventive maintenance. 

Storage Facilities 
Daily Visual and audio inspections. 

Weekly Check security and inspect facilities for proper operation. 

Annually Clean and check interior condition, vents, hatches, etc., on reservoirs. 

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

 Bryant Well Field Treatment Facility 
Daily Perform activities on “Daily Checklist” in facility O&M Manual. 

Weekly Perform activities on “Weekly Checklist” in facility O&M Manual. 
Monthly Perform activities on “Monthly Checklist” in facility O&M Manual. 
Bi-Monthly Perform activities on “Bi-Monthly Checklist” in facility O&M Manual. 
Quarterly Perform activities on “Quarterly Checklist” in facility O&M Manual. 
Semi-Annually Perform activities on “Semi-Annual Checklist” in facility O&M Manual. 
Annual Perform activities on “Annual Checklist” in facility O&M Manual. 
As Required Perform activities on “Variable Checklist” in facility O&M Manual. 
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 Distribution System 

 Water Mains  

Annually or As Needed Leak survey. 

Annually Flush. 

Wells 

Daily Log and record volume delivered and current supply rate. 

Weekly Check security. 

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

As Needed Maintain electrical and mechanical equipment; paint structures and 
piping. 

Booster Pump Stations  

Daily Visual and audio inspection. 

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

Weekly Check security. 

Annually Change motor oil. 

Annually Take inventory of parts, pumps and motors. 

As Needed Calibrate flow meter; maintain electrical and mechanical equipment; 
paint structures and piping. 

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). 

As Needed 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. 
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Isolation Valves 

Annually Locate valve boxes and check accuracy of measurements and permanence 
of landmarks in valve record book.  Operate full open/closed; uncover 
where buried; clean out valve boxes and repair as necessary. 

Hydrants 

Semi-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 to 10 Year Intervals Time and measure volume of meter-delivered flow; dismantle, clean and 
inspect all parts; replace worn or defective parts; retest meter for accuracy. 
 Frequency varies based on meter size. 

Air and Vacuum Release Valve Assemblies 

Annually Flush and inspect. 

Blowoff Assemblies 

Annually Flush and inspect. 

Telemetry and Control System 

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

Semi-Annually Inspect inside of cabinets and panels for damage, dust and debris. 

Semi-Annually Vacuum clean all modules. 

Semi-Annually Test alarm indicator units. 

Semi-Annually Clean and flush all pressure sensitive devices. 

Semi-Annually Visually inspect all meters to coordinate remote stations. 

Annually Check master and RTUs for proper operation; repair as necessary. 
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Tools and Equipment 

Rolling Stock 

Daily Check all fluid levels and brakes. 

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

Tools 

As Needed Clean after each use; lubricate and maintain as necessary. 

STAFFING 

The 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 effectively provide this on-going maintenance and operations schedule forms the basis for 
determining adequate staffing levels. 

Current Staff 

The current staff includes supervisory personnel, technicians, maintenance workers, and office 
personnel engaged in operating and maintaining the water system.  There are currently six field crew 
and two supervisory personnel in the operations and maintenance organization which support the 
City’s water system.  Since the Public Works Director/Manager and the Utility Superintendent also 
support the other City utilities, only a portion of their time is available for the water utility.  There is 
additional staff that could assist the Water Department staff in an emergency but not as part of their 
routine daily work.  Therefore, the water utility is supported by approximately five full-time field 
staff equivalents.   

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. 

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 8-4. 
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Table 8-4 
Annual 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.  Preventive 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 8-5 provides the detail of the recommended staffing level for the 
water system’s preventive maintenance program.  The largest single activity is the Bryant Well Field 
Treatment Facility which is comprised of many mechanical devices that require routine maintenance. 
 As shown in Table 8-5, approximately 2.3 full-time employees are recommended for the preventive 
maintenance program. 
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Table 8-5 
Preventive Maintenance Staff Needed 

 

Total Units Frequency Time/Unit Time/Year
Description In System (Times/Year) (Hours) (Hours)

Preventive Maintenance
Hydrants 355 1 0.5 178
Isolation Valves, Hydrant Valves 1,084 1 0.25 271
Air and Vacuum Release Valves 4 1 0.5 2
Blowoff Assemblies 24 1 0.25 6
Meters 2,292 0.1 2 458
Leak Survey of Water Mains 66 miles 1 0.5 33
Flushing Water Mains 66 miles 1 5 328
Booster Pump Station 3 1 40 120
Pressure Reducing Stations 11 1 6 66
Bryant Water Treatment Facility 1 1 1680 1,680
Sources 5 1 50 250
Reservoirs 5 1 30 150
Telemetry and Control System 1 1 40 40

Total Hours Required 3,581
Total Full Time Staff Required (based on 1,540 hours per year per person) 2.3

 
The other component of operations and maintenance staffing is operations.  Operations includes 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 
automated meter reading (AMR) system instead of manually reading water meters on a periodic 
basis.  Each technology or equipment upgrade should be analyzed for cost effectiveness.  Table 8-6 
provides the recommended staffing level for the water system’s operations program.  As shown in 
Table 8-6, approximately 4.2 full-time employees are of staff is recommended for the operations 
program. 
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Table 8-6 
Operations Staff Needed 

 

Total Units Frequency Time/Unit Time/Year
Description In System (Times/Year) (Hours) (Hours)

Operations
Monitor System 11 260 0.3 858
False Alarm Response 1 12 2 24
Meter Reading 2,292 12 0.05 1,375
Groundskeeping 8 12 4 384
Inventory 1 1 40 40
Meter Repair/Replace 25 1 4 100
Main Breaks 12 4 8 384
System Failures 4 4 8 128
Hydrant Repairs 10 1 8 80
Service Connections 100 1 8 800
Main Connections 6 1 24 144
Water Quality Sampling 8 12 0.5 48
Administration 1 260 8 2,080

Total Hours Required 6,445
Total Full Time Staff Required (based on 1,540 hours per year per person) 4.2

 
To achieve the level of operations and maintenance shown in Table 8-7, approximately 6.5 full-time 
personnel are required for the water system alone.  This is an increase from the previous plan, and 
reflects the addition of the Bryant Well Field Treatment Facility, in addition to the increased 
inventory of assets requiring maintenance.  The City’s current available staff is lacking 1.5 FTE to 
meet these requirements.  In addition, as the water system expands in the future, additional review of 
staffing needs will be required.  The City plans to add staff to optimize preventive maintenance and 
meet the additional requirements from system expansion, as the budget allows.   

Table 8-7 
Total Staffing Recommendation 

 

Total Staff Recommended

Preventive Maintenace Hours 3,581
Operations Hours 6,445
Total Hours 10,027
Total Full Time Staff Required (based on 1,540 hours per year per person) 6.5

 

OPERATION AND MAINTENANCE IMPROVEMENTS 
Other proposed improvements not mentioned above are addressed in Chapter 9 and included in the 
City’s Capital Improvement Program. 
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INTRODUCTION 

This chapter presents proposed improvements to the City of Stanwood’s (City) 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 assigned to the improvements start at the north end of the system and 
generally, increase incrementally 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 shown in Figure 9-2.  The improvements are organized and presented in this chapter 
according to the following categories. 

• Improvements Since 2002 
• Water Main Improvements 
• Pressure Zone Improvements 
• Pressure Reducing Station Improvements 
• Facility Improvements 
• Miscellaneous Improvements 
• Developer Funded Improvements 

The remainder of this chapter presents a brief description of each group of improvements, the 
prioritization criteria, 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 they will resolve.  Most of the improvements are necessary to resolve existing system 
deficiencies.  However, improvements have also been identified for some of the undeveloped areas 
of the 365 Zone to illustrate the major facilities that will be required when development occurs in 
those areas.  The locations of improvements in the undeveloped areas are shown schematically in 
Figure 9-1 and will most likely be altered to fit the layout of the future developments.  The CIP 
numbers for these improvements have a “DF” prefix (example: DF1).  The costs associated with 
these improvements shall be borne by the developers, rather than the existing water customers. 

9 Water System Improvements 
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Water System Improvements Since the Last Water System Plan 

The water system has undergone several changes since 2002, when the City last updated its 
Comprehensive Water System Plan.  The City has implemented a majority of the recommended 
projects as scheduled in the 2002 Capital Improvement Program (CIP) including the development of 
the Cedarhome Well, construction of the Bryant Well Field Treatment Facility, and the installation 
of a new telemetry and supervisory control system.  Table 9-1 lists the CIP projects that have been 
completed, along with additional projects that have also been completed since the City’s last 
comprehensive plan.  In addition to these major projects, the City has implemented many smaller 
projects, including water main replacements and extensions. 

Table 9-1 
Improvements Completed Since 2002 

Project Description Year

16" Water Main in SR 532 2003
Telemetry and Supervisory Control System 2003
16" Water Main from Bailey Reservoirs to 84th Drive NW 2004
Cedarhome Booster Pump Station 2006
242/125 Zone PRV 2006
271st Street Water Main Improvements 2006
Copper Station PRV 2007
Cedarhome Well 2008
Bryant Well 297 Zone Transmission Main 2008
Bryant Well Field Treatment Facility 2008
Cedarhome Reservoir (in progress) 2009

 

Water Main Improvements 

The following water main improvements were identified from the results of the distribution and 
transmission system analyses discussed in Chapter 7.  Most of the water main improvements will 
replace 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 117, as shown in Figure 9-1.  The other water main improvements are 
mostly larger diameter water mains that function more like transmission than distribution mains and 
are identified as individual projects (CIP WM2 through WM6). 

CIP WM1: Annual Water Main Replacement Program 

Deficiency:  Most of 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 or are known to have a high occurrence of water main 
leaks or breaks.   



Water System Improvements 
 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 9-3 STA\107-088\PLAN\2009-WSPCH9.DOC(6/9/10-15:42) 

Improvement:  Replace existing water main with new ductile iron water main in accordance with 
the City’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 City’s budget development process and will be guided by the 
prioritization presented later in this chapter.  This provides the City with the flexibility to coordinate 
these projects with other projects that may occur within the same area.  An allowance of $100,000 
per year has been established for the annual replacement of water mains. 

CIP WM2: Corrosion Improvements in 100th Avenue NW, 272nd Place NW and 99th Avenue 
NW 

Deficiency:  The water main adjacent to the Josephine Sunset Home has a high rate of leaks and 
breaks due to significant corrosion on steel parts of the buried appurtenances.  

Improvement:  Following the results of the distribution system corrosion study under CIP M2, 
install new 12-inch ductile iron water main in 100th Avenue NW from 274th Place NW to 272nd Place 
NW; in 272nd Place NW from 102nd Avenue NW to 99th Avenue NW; and in 99th Avenue NW from 
272nd Place NW to 271st Street NW.  Construct water main as recommended in the study for future 
water main installations to reduce the rate of future corrosion.  Based on the results of the study, it 
may be feasible to replace only the corroded appurtenances and install other corrosion 
improvements without installing new water main.    

Coordinate with Josephine Sunset Home to ensure domestic water supply is available as necessary to 
the customer.  This may require the customer to install a second metered connection if continuous 
water supply is needed throughout the duration of the project’s construction.   

CIP WM3: Water Main South of State Route (SR) 532 from 102nd Avenue NW to 98th Drive 
NW  

Deficiency:  The existing 6-inch and 12-inch asbestos cement mains from the 125 Zone storage and 
supply facilities are 45 to 60 years old.  The existing 12-inch water main has a history of water main 
breaks.  Both of these mains are vital transmission mains for providing water supply to Twin City 
Foods and all of downtown Stanwood.  

Improvement:  Install new 16-inch ductile iron water main on the south side of SR 532 from 98th 
Drive NW west to the connection of the 12-inch and 18-inch water main at approximately 100th 
Avenue NW.  Install new 12-inch ductile iron water main along the south side of SR 532 from the 
connection of the 12-inch and 18-inch water main at approximately 100th Avenue NW to 102nd 
Avenue NW. 

CIP WM4: Water Main South of SR 532 from 92nd Avenue NW to 84th Drive NW 

Deficiency:  The existing 12-inch asbestos cement mains from the 125 Zone storage and supply 
facilities are 45 years old.  The existing 12-inch water main has a history of water main breaks and is 
a vital transmission main for providing water supply to Twin City Foods and all of downtown 
Stanwood.  

Improvement:  Install new 16-inch ductile iron water main from the south side of SR 532 at 84th 

Drive NW west to 92nd Avenue NW. 
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CIP WM5: Water Main from Bryant Wells to 84th Drive NW South of SR 532 

Deficiency:  With the completion of the Bryant Well Field Treatment Facility in 2008, the Bryant 
Wells now provide supply directly to the 297 Zone instead of the 125 Zone.  Transmission main in 
the 297 Zone is needed to convey supply from the wells to the 125 Zone via PRV stations. 

Improvement:  Install new 12-inch ductile iron water main from Bryant Well No. 2 to the south 
side of SR 532, and west along the south side of SR 532 to 84th Drive NW. 

CIP WM6: Water Main from Hatt Slough Springs to SR 532 

Deficiency:  Portions of the existing 8-inch asbestos cement main from Hatt Slough Springs are 
over 60 years old and other portions are 45 years old.  The main has a history of water main breaks.  
The main is the only transmission from Hatt Slough Springs to the customers throughout the 125 
Zone.  

Improvement:  Install new 12-inch ductile iron water main from Hatt Slough Springs in Marine 
Drive to the intersection of Marine Drive and SR 532. 

Future Water Main Extensions and Replacements 

All new water main extensions and replacements shall be installed in accordance with the City’s 
Water System Standards, which are included in Appendix H.  All new water mains shall be ductile 
iron pipe and sized by hydraulic analysis to ensure that all pressure, flow and velocity requirements 
stated in Chapter 5 are met.  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. 

Pressure Zone Improvements 

The following pressure zone improvements will improve various low pressure problem areas 
throughout the water system.  The improvements will also consolidate the many smaller pressure 
reduced zones to improve flow and reliability.  A brief description of the existing deficiency and the 
improvement itself is provided below. 

CIP PZ1: 297 to 365 Zone Conversion and Water Main 

Deficiency: A portion of the 297 Zone in the higher elevations near the Knittle Reservoirs has low 
pressures that do not meet the minimum pressure requirements. 

Improvement: The water services located along 279th Place NW will be converted to the 365 Zone 
upon completion of the proposed 12-inch water main extension from the discharge side of the 
existing Knittle Booster Pump Station to 80th Avenue NE.  The water services along Stauffer Road 
and 78th Drive NW will also be converted to the 365 Zone upon completion of the proposed 8-inch 
water main extension from the south end of the existing 8-inch water main in Bayview Lane to the 
existing 8-inch ductile iron main at 78th Drive NW.  The existing water main north of 276th Street 
NW will be isolated from the 12-inch 297 Zone main in 276th Street NW at Stauffer Road and 78th 
Drive NW.  The existing Summerset PRV in 278th Place NW will be abandoned.  The 
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improvements also include proposed 12-inch water main that will extend north in 80th Avenue NW 
to connect with the water main in 282nd Place NW, such that the water main in 282nd Place NW is 
converted to the 365 Zone.  At the intersection of 80th Avenue NW and 279th Place NW, extend 8-
inch water main south to the dead-end main in 278th Place NW to convert these services to the 
higher pressures of the 365 Zone. 

CIP PZ2: 125 and 242 to 245 Zone Conversion 

Deficiency: A portion of the 125 Zone in the higher elevations near the Bailey Reservoirs contains 
low pressures that do not meet the minimum pressure requirements.  The existing 242 Zone is 
served by a long, dead-end 2-inch steel water main that is undersized and does not provide a reliable 
water supply to its customers. 

Improvement: The 242 Zone and a portion of the 125 Zone piping along Pioneer Highway, 
Cedarhome Drive and the areas in between will be converted to the 245 Zone, as shown in Figure 
9-1.  Extend the 12-inch ductile iron 297 Zone piping in 272nd Street NW from 81st Drive NW to 
Pioneer Highway by replacing the existing 6-inch asbestos cement pipe. Abandon the dead-end 242 
Zone 2-inch water main and the associated 242 Zone pressure reducing station.  Extend 8-inch 
ductile iron water main in 82nd and 83rd Drive NW from the proposed 12-inch main in 272nd Street 
NW south to the dead-end of the streets.  Extend 8-inch ductile iron water main from the 12-inch 
297 Zone piping in Olympic View Place to the cul-de-sac that was served by the 242 Zone 2-inch 
main.  Move all water services from the 242 Zone 2-inch water mains to the new water mains, and 
install individual pressure reducing valves on water services now served by the 297 Zone to maintain 
a maximum pressure of 80 psi at the meter. 

Install a 297/245 Zone pressure reducing station near 272nd Street NW and 81st Drive NW.  The 
large pressure reducing valve should be 8 inches, and the small valve should be 3 inches.  The 
pressure reducing station should also contain a pressure relief valve that will be sized during the 
design of the improvements.  Extend the 12-inch water main from the existing 12-inch main in 
Cedarhome Drive to create a loop with the existing 2-inch PVC water main near Carlson Trucking.  
Adjust the setpoints for the existing PRV station in Cedarhome Drive, which is not currently in 
operation, to open upon suppressed pressure in the 125 Zone, such as during an emergency 
condition.  Install a closed zone valve to isolate the Bailey Reservoir 16-inch transmission main from 
the parallel 12-inch water main at the Pioneer Highway crossing.  Construction of these 
improvements should coincide with CIP 77. 

CIP PZ3: Conversion of Northern 297 Zone to 365 Zone 

Deficiency: A portion of the 297 Zone in the higher elevations at the north end of 80th Avenue 
NW has moderately low pressures.  Development that occurs north of 288th Street NW will need to 
be served by the 365 Zone. 

Improvement: After completion of CIP PZ1 and CIP 12, convert the existing 8-inch ductile iron 
water main that parallels the existing 6-inch PVC main near approximately 287th Place NW to the 
365 Zone by extending 8-inch water main south along 80th Avenue NW to the proposed 365 Zone 
main at 282nd Place NW (PZ1).  Convert the existing 2-inch and 6-inch water main north of 288th 
Street NW to the 365 Zone by isolating the water main from the 297 Zone and connecting to the 
365 Zone at 288th Street NW and 80th Avenue NW.   
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CIP PZ4: Conversion of Middle Pressure Zones to 245 Zone 

Deficiency: The existing system has four small pressure reduced zones served by five pressure 
reducing stations.  The independent zones do not provide adequate flow and reliability. 

Improvement: After completion of CIP PRV1, CIP PZ2, and CIP 7, 20, 21, 22 and 23 water main 
improvements, consolidate the pressure reduced zones and convert them to the new 245 Zone.  
Extend new 12-inch ductile iron water main in Pioneer Highway from Larson Road to the existing 
255 Zone water main.  Install two 8-inch check valves in 86th Drive NW and 276th Place NW to 
provide supply to the lower elevations of the 297 Zone if pressures drop significantly.  Abandon the 
255 pressure reducing station at the intersection of 280th Street NW and 83rd Drive NW and the 265 
pressure reducing station at the intersection of 276th Street NW and 80th Drive NW.  Install a zone 
valve at the intersection of Cedarhome Drive and Park Drive to isolate the 297 and 245 Zones. 
Abandoning these pressure reducing valves, and installing the check valves and the zone valve will 
resolve the existing low pressure problems.  Open the closed valves at the intersection of 
Cedarhome Drive and Pioneer Highway and at the intersection of Cedarhome Road and 274th Street 
NW.   

Adjust the set points of the three 297/245 Zone pressure reducing valves to maintain a downstream 
hydraulic elevation of 245 feet.  Construction of these improvements should coincide with CIP 67 
and CIP 69.  

CIP PZ5: Conversion of Northern 125 Zone to 200 Zone 

Deficiency: A portion of the 125 Zone in the higher elevations at the north end of Old Pacific 
Highway contains low pressures that do not meet minimum pressure requirements. 

Improvement:  Locate a site and construct a booster pump station near the intersection of Logan 
Road and Old Pacific Highway.  For planning purposes, the station will have an initial capacity of 
approximately 5 gallons per minute (gpm) to supply peak domestic demands and will be equipped 
with a hydropneumatic tank.  Consideration shall be given to accommodate the future installation of 
fire flow pumps planned under CIP DF2.  The actual capacity and configuration of the booster 
pump station will be determined during the preliminary design phase of the project.  An engine 
generator set for emergency power supply will be included in the improvements.   

Pressure Reducing Station Improvements 

The following pressure reducing station improvements were identified to resolve existing system 
deficiencies, but have been sized to accommodate the system’s future demands. 

CIP PRV1: 255 Zone PRV (288th and 89th) Replacement 

Deficiency: The existing pressure reducing station is undersized to provide adequate supply to the 
existing 255 Zone/future 245 Zone during a fire flow or other high demand event. 

Improvement:  Replace the existing station with a new larger station at the intersection of 288th 
Street NW and 89th Avenue NW.  The large pressure reducing valve should be 6 inches, and the 
small valve should be 2 inches.  The station should also include a pressure relief valve, sized during 
the design, to relieve pressures in the 245 Zone in the event of a failure of one of the pressure 
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reducing valves.  The new station should be installed near the same time as the proposed 12-inch 
water main in 288th Street NW (CIP 7). 

CIP PRV2: Additional 297/125 PRV on Miller Road 

Deficiency: The 125 Zone south of SR 532 is currently served by one transmission main.  There is 
also a long dead-end main on Miller Road.  

Improvement:  Install a pressure reducing station at the intersection of Pioneer Highway and Miller 
Road.  The large pressure reducing valve should be 8 inches, and the small valve should be 3 inches. 
 The station should also include a pressure relief valve, sized during design, to relieve pressures in 
the 125 Zone in the event of a failure of one of the pressure reducing valves.  The new station 
should be installed after the replacement and extension of the 3-inch main in Pioneer Highway (CIP 
111) and concurrently with the replacement and extension of the 4-inch main in Miller Road (CIP 
112). 

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: Knittle Reservoir No. 2 Recoating  

Deficiency: The interior and exterior of Knittle Reservoir No. 2 needs to be recoated every 15 to 
20 years, based on the typical life of coatings on steel tanks.   

Improvement: Thoroughly inspect and sample the interior and exterior coatings of Knittle 
Reservoir No. 2 to determine the properties of the existing coating and the extent of the required 
recoating.  Recoat the interior and exterior to prevent premature corrosion of the facilities. 

CIP F2: Cedarhome Well Study 

Deficiency:  The Cedarhome Well produces sand that may clog water treatment equipment, 
increase maintenance time and create excessive wear on pumping equipment over time.     

Improvement: Evaluate the Cedarhome Well to determine the cause of the excessive sand 
production.  Identify improvements to resolve the deficiency in the well.  Improvements that may be 
considered include the installation of a deep well pump control valve, replacement of the filter pack, 
and redevelopment or redrilling of the well.   

CIP F3: Cedarhome Well Improvements  

Deficiency:  The Cedarhome Well produces sand that may clog water treatment equipment, 
increase maintenance time and create excessive wear on pumping equipment over time.     
Improvement: Based on the recommendations in the Cedarhome Well Study under CIP F2, 
construct improvements to resolve the deficiency in the well.  Because the scope of these 
improvements are unknown at this time, the cost of this CIP item should be re-evaluated following 
the completion of CIP F2.   
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CIP F4: Cedarhome Well Water Right Transfer 

Deficiency:  In 2008, the Washington State Department of Ecology (Ecology) approved the 
transfer of a majority of the Sill Well water rights to the Cedarhome Well.  To transfer the remaining 
100 gpm, the City must complete pump tests to demonstrate that additional withdrawal at this 
location will not result in an increased risk for seawater intrusion.   

Improvement: Perform pump tests on the Cedarhome Well to confirm the risk of seawater 
intrusion is not present at the full water right amount of 600 gallons per minute (gpm).  Coordinate 
with Ecology to transfer the remaining 100 gpm of the Sill Well water right to the Cedarhome Well.  

CIP F5: Bryant Well No. 2 Replacement 
Deficiency:  The yield of Bryant Well No. 2 has declined significantly and efforts to rehabilitate the 
well have not been successful.  The capacity of Bryant Well No. 2 is needed to meet the projected 
future supply needs of the system. 

Improvement: Replace the existing Bryant Well No. 2 by drilling a new groundwater well with a 
maximum production rate of approximately 700 gpm.  Locate the replacement well within the 
designated area on the Bryant Well Field Treatment Facility site.  The replacement well should be 
completed at a similar depth or deeper than the existing Bryant Well No. 2, which was completed at 
a depth of approximately 200 feet. Decommission the existing Bryant Well No. 2 or designate the 
existing well as a water level monitoring well. 

CIP F6: Bryant Well Field Treatment Facility Sewer 

Deficiency:  The City currently hauls waste generated from the Bryant Well Field Treatment Facility 
in trucks to the Wastewater Treatment Plant. 

Improvement: Construct approximately 375 lineal feet of 4-inch diameter gravity sewer pipe from 
the Bryant Well Field Treatment Facility to the future Lift Station 9.  The gravity sewer pipe shall be 
installed in accordance with the City’s construction standards. 

CIP F7: Bailey Booster Pump Station Rehabilitation 

Deficiency: The Bailey Booster Pump Station is a small, aging facility that is necessary for the 
transfer of water from the 125 Zone to the 297 Zone.  The old, wood-frame building is too small 
for the four pumps, pipes and electrical equipment inside.  In addition, the facility is not equipped 
with an engine generator set receptacle to allow backup power supply in the event of a power 
outage.   

Improvement: Construct a new building for the Bailey Booster Pump Station.  For planning 
purposes, the capacity of the station will be approximately 1,200 gpm.  The final capacity and 
configuration of the booster pump station will be determined during the preliminary design phase of 
the project.  An engine generator set receptacle for emergency power supply will be included in the 
improvements. 
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CIP F8: Bailey Reservoir Altitude Valve 

Deficiency: With the completion of the Bryant Well Field Treatment Facility and the Cedarhome 
Well, the majority of the system’s supply capacity is now being provided directly to the 297 Zone.  
An altitude valve is needed to supplement supply to the 125 Zone that is currently provided by Hatt 
Slough Springs and a PRV station located at SR 532 and Pioneer Highway. 

Improvement: Install an altitude valve and below-grade vault on the Bailey Reservoir site.  Extend 
new 12-inch ductile iron water main from the altitude valve to the existing 297 Zone 12-inch water 
main in 81st Drive NW.  Connect the downstream side of the altitude valve to the Bailey Reservoir 
supply lines.  The altitude valve should be equipped with a delayed opening feature to facilitate water 
turnover in the reservoirs.   

CIP F9: Hatt Slough Springs Collection Box Improvements 

Deficiency: The collection boxes for the Hatt Slough Springs are not watertight.  The source may 
be susceptible to contaminants from surface water flow entering the collection boxes. 

Improvement: Construct watertight seals for the Hatt Slough Springs collection boxes.   

CIP F10: Hatt Slough Springs Study 

Deficiency: The existing collection system does not have the capacity to fully utilize the water right 
for the spring source.  The stability of the steep slope adjacent to the facility should be verified.  The 
Department of Health has recommended a sampling of the source water to rule out any surface 
water influence on the spring. 

Improvement:  Conduct an evaluation of the Hatt Slough Springs to determine the source’s ability 
to produce water supply at a rate equivalent to the water right amount.  Identify improvements for 
increasing the capacity of the source.  Recommend a sampling schedule and procedures for the City 
to implement to determine the potential for surface water influence on the spring.  Also evaluate the 
stability of the steep slope adjacent to the facility and recommend measures to resolve any concerns 
regarding the slope’s stability.  

CIP F11: Hatt Slough Springs Rehabilitation 

Deficiency: Hatt Slough Springs is an aging facility.  The building is a wood-frame structure with a 
steel roof and chicken wire covered windows.  The facility is dimly lit and generally in poor 
condition.  The pumps and interior piping are also aging and in need of replacement.  The facility is 
not equipped with an engine generator set to allow backup power supply in the event of a power 
outage.  The existing collection system does not have the capacity to fully utilize the water right for 
the spring source. The Department of Health has recommended a sampling of the source water to 
rule out any surface water influence on the spring. 

Improvement:  Based on the recommendations in the Hatt Slough Springs study under CIP F10, 
construct improvements to increase the capacity of the source, prevent any potential surface water 
influence, replace the existing facility and stabilize the adjacent slope, as necessary.  Replacement of 
the existing facility will include a new structure, pumps, mechanical, electrical and chlorination 
equipment.  The capacity of the facility will be equivalent to the springs’ instantaneous water right of 
1,125 gpm, and the configuration will be determined during the preliminary design phase of the 
project.  Install an engine generator set for providing standby power supply in the event of a power 
outage. 
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CIP F12: 297 Zone Reservoir Site Acquisition 

Deficiency:  The storage analysis in Chapter 7 indicates that the system will have insufficient 
capacity to meet the projected future storage requirements of the system.   

Improvement: Purchase a reservoir site to accommodate a new 297 Zone reservoir.  Preference 
should be given to sites that are highest in elevation so that they minimize the potential amount of 
dead storage within the proposed reservoir.  The hydraulic operation of a new tank within the 
existing distribution system will be considered during the site selection.   

CIP F13: 297 Zone Reservoir Design and Construction 

Deficiency:  The storage analysis in Chapter 7 indicates that the system will have insufficient 
capacity to meet the projected future storage requirements of the system.   

Improvement: Construct a reservoir in the 297 Zone with a minimum useful storage capacity of 0.3 
million gallons (MG) to meet the projected needs of the system through the 20-year planning period. 
 During the predesign effort, evaluate the hydraulic operation of the system based on the actual tank 
site acquired and identify any additional improvements.   

Miscellaneous Improvements 

The following miscellaneous improvements are planning efforts and program elements that are 
required to comply with various State of Washington water regulations. 

CIP M1: System-wide Flushing Program 

Deficiency: The City does not currently have a system-wide water main flushing program.  Periodic 
flushing is necessary to remove sediment that accumulates in the distribution system. 

Improvement: Develop and implement a system-wide flushing program.  Identify flushing 
locations and prepare a uni-directional flushing schedule that encourages flushing away from sources 
of supply.  Flushing should be performed at least annually.  Document flushing procedures and 
measures for tracking water used for coordination with the Water Use Efficiency Program. 

CIP M2: Distribution System Corrosion Study and Improvements  

Deficiency: The steel parts on buried water main appurtenances in the downtown area of Stanwood 
have a high rate of corrosion.  Significant corrosion has caused leaks in some areas where water 
main is less than 10 years old.   

Improvement: Prepare a study to evaluate the source of the significant corrosion on the 
appurtenances within the distribution system in downtown Stanwood.  Recommend improvements 
to resolve existing deficiencies and identify construction standards for future installations.  Based on 
the results of the study, install improvements to reduce the rate of corrosion and leaks within the 
system. 
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CIP M3: Water Use Efficiency Program 

Deficiency:  The existing water system most likely has leaks, based on an average 3-year rolling 
average distribution system leakage of 15 percent.  Several water use efficiency measures must be 
carried out on an ongoing basis to comply with state requirements.   

Improvement:  The City will continue its water main replacement program to reduce the amount of 
older and potentially leaking water mains.  The City will also implement a comprehensive leak 
detection/water main repair program to further reduce the amount of distribution system leakage. 
The City will consider implementing increasing block rate structures in its upcoming water rate study 
to further discourage excess water use.  A detailed program to establish standard methods for 
tracking non-revenue authorized consumption will be implemented.  The City will perform other 
ongoing water use efficiency measures, including public education programs, as outlined in the 
Water Use Efficiency Program included in Appendix F. 

CIP M4: Cross-Connection Control Program 

Deficiency: The City does not have an updated ordinance, facility risk inventory and cross-
connection control program that meets current state requirements. 

Improvement: The City’s Municipal Code will be updated to address the regulations in Chapter 
246-290 WAC and the current program contained in the Cross-Connection Control Program 
included in Appendix G.  The City will develop and implement an evaluation program that 
assesses the risk of existing water service connections.  Potential high-risk cross-connection 
premises will be evaluated first.  The City will then evaluate other premises, based on potential 
risk to the water system and budget availability.  The City will carry out other cross-connection 
control program requirements as outlined in Appendix G.   

CIP M5: Wellhead Protection Program 

Deficiency: The City does not have a wellhead protection ordinance and program that meets 
current state requirements. 

Improvement: The City will develop and adopt a wellhead protection ordinance that addresses 
permitted uses and performance standards for properties located within designated wellhead 
protection areas.  In addition, the City will perform a more accurate delineation of the wellhead 
protection area boundaries utilizing analytical models, hydrogeologic mapping and computer flow 
models.  The City also will also conduct a detailed inventory of potential sources of groundwater 
contamination.  The City will carry out other wellhead protection program requirements as outlined 
in the Wellhead Protection Program included in Appendix K. 

CIP M6: Comprehensive Water System Plan Update 

Deficiency: WAC 246-290-100 requires that the City’s Comprehensive Water System Plan be 
updated every six years and submitted to the Department of Health for review and approval. 

Improvement: The City will update and submit its Comprehensive Water System Plan every six 
years to comply with state requirements.   
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Developer Funded Improvements 

The following water system facility improvements have been identified for the undeveloped areas of 
the City’s existing service area to illustrate the major facilities that will be required to properly serve 
that area.  The locations of the facilities are shown schematically in Figure 9-1. The costs associated 
with these improvements shall be borne by the developers, rather than the existing water customers, 
unless over-sizing the improvements provides benefit to existing customers. 

CIP DF1: 365 Zone Water Main  

Deficiency: Development that occurs in the higher elevations of the 365 Zone in the Cedarhome 
area will require transmission mains to convey supply and storage. 

Improvement: Install new 16-inch ductile iron water main from the Knittle Reservoir site north to 
284th Street NW and from the existing dead-end 16-inch water main at 281st Place NW and 73rd 
Avenue NW west to the new 16-inch water main from the Knittle Reservoirs.  Also install new 8-
inch ductile iron water main in 284th Street NW from 80th Avenue NW to the new 16-inch water 
main at approximately 76th Avenue NW, and in approximately 281st Place NW from approximately 
78th Avenue NW east to the new 16-inch water main from the Knittle Reservoirs. 

CIP DF2: 200 Zone Fire Flow Pumps 

Deficiency:  Fire flow is not currently provided to the rural area along Old Pacific Highway, north 
of Logan Road. 

Improvement: Future development in the rural area along Old Pacific Highway, north of Logan 
Road, may require fire flow from the City’s water system.  After completion of CIP PZ5, install fire 
flow pumps in the future 200 Zone booster pump station.  The pump station shall have redundancy 
in the pumping configuration such that the maximum planning-level fire flow requirement for the 
zone can be achieved with one pump out of service.   

ESTIMATING COSTS OF IMPROVEMENTS 

Project costs for the proposed improvements were estimated based on costs of similar, recently 
constructed water projects in the City and around the Puget Sound area, and are presented in 2009 
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 8.6 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. 
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Table 9-2 
Water Main Unit Costs 

Water Main Construction Cost
Diameter Per Foot Length
(inches) (2009 $/LF)

8 $125
12 $136
16 $154

 
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 necessary for a complete installation.  The unit costs also include a 
contingency and sales tax.  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 is provided below. 

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 six different categories with a 
weight factor assigned to each category.  The criterion given the most weight is the Existing Water 
Main Fire Flow Capability and the Existing Water Main Maintenance/Breaks categories. 

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 in Chapter 7.  The Existing Water Main Maintenance/Breaks 
category ranks the water main improvements based on the number of reported leaks or breaks that 
the City currently has on record.  The Coordination with Other Projects in Same Area category 
ranks the water main improvements based on other City projects scheduled for the same area.  The 
Existing Water Main Year of Installation category ranks the water main improvements based on the 
age of the existing water mains.  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 replacement. 
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Table 9-3 
Water Main Improvements Priority Ranking Criteria 

Weight Weighted
Points Category Factor Points

Existing Water Main Maintenance/Breaks
3 High Maintenance Requirements/High Frequency of Breaks 4 12
2 Annual Maintenance/Low Frequency of Breaks 4 8
1 No Maintenance and No History of Problems 4 4

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

Coordination with Other Projects in Same Area
3 Other Project Scheduled within 2 Years 3 9
2 Other Project Scheduled within 6 Years 3 6
1 Other Project Scheduled Beyond 6 Years or Not Scheduled 3 3

Existing Water Main Year of Installation
3  Before 1965 3 9
2  1965 - 1980 3 6
1  After 1980 3 3

Existing Water Main Material
3 Asbestos Cement 2 6
2 Galvanized Iron, Steel, or Cast Iron 2 4
1 Ductile Iron or PVC 2 2

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 water main priority ranking criteria were applied to the annual water main replacement projects, 
which are grouped under CIP WM1.  CIP 1 through 117, as shown in Figure 9-1, are presented in 
Table 9-4 with their priority ranking.   
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Table 9-4 
Prioritized Annual Water Main Replacement Projects

 
Estimated Length Diam  

No. RankPoints Cost (ft) (in) In From To

1 M 28 $1,669,000 5,430 8 Old Pacific Hwy Logan Rd Pioneer Hwy NW
2 M 30 $1,635,000 5,270 8 Old Pacific Hwy Logan Rd 276th St NW
3 L 18 $248,000 1,200 8 ~286th St NW Old Pacific Hwy Dead-end
4 L 27 $266,000 1,160 12 Pioneer Hwy NW ~Myrtle Rd NW Dead-end
5 L 24 $333,000 1,610 8 88th Ave NW 288th St NW Dead-end
6 L 25 $273,000 850 8 80th Ave NW Larson Rd ~292nd St NW

470 8 ~292nd St NW 80th Ave NW Dead-end
7 H 40 $910,000 3,940 12 Larson Rd Pioneer Hwy NW 80th Ave NW
8 L 18 $419,000 2,020 8 292nd St NW Cedarhome Rd Dead-end
9 L 27 $316,000 1,370 12 Cedarhome Rd 288th St NW 292nd St NW

10 L 18 $273,000 1,320 8 64th Ave NW 292nd St NW 288th St NW
11 L 18 $455,000 2,190 8 288th St NW Cedarhome Rd 64th Ave NW
12 M 29 $1,317,000 3,370 12 80th Ave NW Larson Rd 279th Pl NW
13 L 25 $1,306,000 1,960 12 89th Ave NW ~285th St NW 288th St NW

1,370 12 ~285th St NW 89th Ave NW 284th St NW
14 L 23 $109,000 530 8 286th Pl NW Pioneer Hwy NW 89th Ave NW
15 L 24 $301,000 1,450 8 ~286th St NW 80th Ave NW ~75th Ave NW
16 L 18 $574,000 2,770 8 284th St NW 68th Ave NW Dead-end
17 L 18 $187,000 550 8 ~281st Pl NW 80th Ave NW ~78th Ave NW

350 8 ~78th Ave NW ~281st Pl NW Dead-end
18 M 31 $385,000 420 16 280th St NW 68th Ave NW Cedarhome Elem.

1,220 12 Cedarhome Elem. Loop Loop
19 M 28 $577,000 2,500 12 Pioneer Hwy NW ~Myrtle Rd NW 276th Pl NW
20 M 34 $223,000 350 8 280th St NW 86th Dr NW 85th Dr NW

730 8 86th Dr NW Pioneer Hwy NW 280th St NW
21 L 25 $263,000 1,270 8 85th Dr NW 276th Pl NW 280th St NW
22 L 25 $217,000 650 8 84th Ave NW 280th St NW 278th St NW

400 8 278th St NW 85th Dr NW 84th Ave NW
23 M 35 $251,000 570 8 84th Dr NW 278th St NW 276th Pl NW

580 12 276th Pl NW 84th Dr NW Pioneer Hwy NW
24 M 32 $260,000 1,130 12 80th Ave NW 279th Pl NW 276th Pl NW
25 L 23 $80,000 390 8 278th Pl NW 80th Ave NW Dead-end
26 L 23 $131,000 630 8 Stauffer Rd 276th St NW Dead-end
27 M 29 $127,000 610 8 ~75th Ave NW 276th St NW ~278th Ave NW
28 M 28 $735,000 3,290 8 276th St NW 102nd Ave NW 92nd Ave NW

260 8 96th Ave NW 276th St NW Heritage Park
29 M 28 $506,000 1,870 12 276th St NW 92nd Ave NW ~BNRR

330 12 ~BNRR 276th St NW Cedar St
30 H 36 $591,000 1,980 12 102nd Ave NW 270th St NW 276th St NW
31 M 31 $409,000 1,770 12 92nd Ave NW 271st St NW 276th St NW
32 M 31 $54,000 260 8 274th Pl NW 101st Ave NW 100th Ave NW
33 M 28 $270,000 1,080 12 Josephine Home Loop 100th Ave NW 272nd Pl NW

100 8 Josephine Home Loop ~98th Ave NW Hydrant
34 H 46 $430,000 840 8 103rd Dr NW 273rd Pl NW 271st St NW

530 12 103rd Dr NW 271st St NW SR 532
35 M 34 $484,000 1,520 12 102nd Dr NW ~274th Ave NW SR 532
36 H 41 $308,000 1,140 8 101st Ave NW 274th Pl NW 271st St NW

310 12 101st Ave NW 271st St NW 270th St NW

* Priority: H = High, M = Medium, L = Low

DescriptionSize
Priority
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Table 9-4 
Prioritized Annual Water Main Replacement Projects (continued) 

 
Estimated Length Diam  

No. RankPoints Cost (ft) (in) In From To

37 L 20 $172,000 750 12 96th Ave NW 272nd Pl NW 271st St NW
38 M 28 $201,000 880 12 273rd Ave NW 104th Dr NW 102nd Ave NW
39 H 36 $54,000 260 8 273rd Ave NW 101st Ave NW 100th Ave NW
40 M 28 $215,000 940 12 272nd Pl NW 99th Ave NW 96th Ave NW
41 H 36 $122,000 590 8 272nd St NW 101st Ave NW 99th Ave NW
42 M 28 $316,000 1,370 12 Stanwood Middle Sch. 271st St NW 271st St NW
43 M 28 $164,000 720 12 272nd St NW 92nd Ave NW 90th Ave NW
44 M 34 $211,000 920 12 90th Ave NW 272nd St NW ~279th St NW
45 M 28 $149,000 650 12 ~BNRR 88th Ave NW 272nd St NW
46 M 35 $99,000 440 12 ~272nd St NW 88th Ave NW ~89th Ave NW
47 M 35 $69,000 300 12 ~89th Ave NW 271st St NW ~272nd St NW
48 H 43 $715,000 550 8 271st St NW 104th Dr NW 103rd Dr NW

2,610 12 271st St NW 103rd Dr NW 94th Dr NW
49 M 28 $223,000 970 12 1 block north of Main St. 101st Ave NW Camano Dr
50 H 51 $564,000 1,860 12 270th St NW 102nd Dr NW 271st St NW
51 H 43 $70,000 310 12 Camano St 270th St NW SR 532
52 H 36 $95,000 420 12 98th Dr NW 270th St NW SR 532
53 M 34 $255,000 290 12 ~97th Dr NW 271st St NW ~270th St NW

260 12 ~270th St NW ~97th Dr NW ~96th Dr NW
470 12 ~96th Dr NW ~270th St NW SR 532
100 8 ~269th St NW ~96th Dr NW Hydrant

54 L 26 $900,000 1,250 12 SR 532 ~109th Ave NW 103rd Dr NW
320 12 ~109th Ave NW SR 532 Saratoga Dr

55 L 26 $744,000 620 12 Saratoga Dr ~109th Ave NW ~105th Ave NW
280 12 Twin City Foods Saratoga Dr Dead-end

56 M 32 $216,000 300 12 104th Dr NW SR 532 Saratoga Dr
60 12 105th Dr NW ~270th St NW ~270th St NW

57 H 36 $167,000 730 12 South of SR 532 Ex. 12" in SR 532 98th Dr NW
58 L 26 $296,000 1,290 12 North of SR 532 ~97th Dr NW ~93rd Dr NW
59 M 28 $99,000 430 12 94th Dr NW SR 532 270th St NW
60 H 36 $114,000 500 12 271st St NW 88th Ave NW Florence Rd
61 H 38 $141,000 610 12 88th Ave NW 271st St NW South of Viking Wy
62 H 40 $152,000 660 12 270th St NW 88th Ave NW Florence Rd
63 L 22 $212,000 920 12 Florence Rd 271st St NW SR 532
64 H 38 $430,000 1,870 12 Viking Wy ~91st Ave NW Florence Rd
65 M 28 $278,000 1,210 12 North of SR 532 92nd Ave NW 90th Ave NW
66 M 31 $275,000 1,330 8 Hennings Dr 276th Pl NW Cedarhome Dr
67 M 34 $247,000 1,080 12 Street East of Pioneer 277th Pl NW Cedarhome Dr
68 M 34 $109,000 530 8 Park Dr Street East of Pioneer Cedarhome Dr
69 H 42 $122,000 160 12 Cedarhome Dr Pioneer Hwy NW Street East of Pioneer

420 8 Cedarhome Dr Street East of Pioneer Park Dr
70 H 48 $255,000 1,230 8 Cedarhome Dr Park Dr 276th St NW
71 H 49 $266,000 1,280 8 80th Dr NW 274th St NW 276th St NW
72 L 24 $120,000 580 8 ~82nd Dr NW Cedarhome Dr Cedarhome Rd
73 M 32 $62,000 300 8 83rd Dr NW Cedarhome Dr Cedarhome Rd
74 H 51 $291,000 1,410 8 Cedarhome Rd Pioneer Hwy NW 80th Dr NW
75 H 40 $223,000 970 12 Pioneer Hwy NW Cedarhome Dr ~270th St NW

* Priority: H = High, M = Medium, L = Low

DescriptionSize
Priority
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Table 9-4 
Prioritized Annual Water Main Replacement Projects (continued) 

 
Estimated Length Diam  

No. RankPoints Cost (ft) (in) In From To

76 H 36 $204,000 890 12 East of BNRR Cedarhome Dr ~269th St NW
77 H 40 $166,000 320 8 83rd Dr NW Cedarhome Dr NW 272nd St NW

490 8 272nd St NW 83rd Dr NW 81st Dr NW
78 L 18 $96,000 460 8 77th Dr NW 274th St NW ~275th St NW
79 H 42 $319,000 1,380 12 76th Dr NW 276th St NW 272nd St NW
80 M 32 $281,000 1,220 12 276th St NW ~73rd Dr NW 70th Ave NW
81 L 22 $193,000 210 12 County Pl NW 276th St NW Church Creek Lp NW

700 8 County Pl NW Church Creek Lp NW Church Creek Lp NW
82 M 32 $391,000 1,880 8 Church Creek Lp NW County Pl NW Church Creek Crl NW
83 M 32 $83,000 360 12 Church Creek Ct NW Church Creek Lp NW Dead-end
84 L 22 $120,000 580 8 Village Pl NW Church Creek Lp NW Church Creek Lp NW
85 L 22 $139,000 670 8 Manor Pl NW Church Creek Lp NW Church Creek Lp NW
86 L 22 $50,000 220 12 Tyler Pl NW 72nd Ave NW Hydrant
87 H 38 $208,000 910 12 72nd Ave NW Tyler Pl NW 272nd St NW
88 L 23 $1,679,000 2,400 12 Woodland Rd 4" @ 68th Ave NW 64th Ave NW

1,360 12 64th Ave NW Woodland Rd 268th St NW
1,180 12 268th St NW 64th Ave NW Bryant Wells

89 M 35 $96,000 420 12 Stanwood High Sch. 272nd St NW Athl. Field Dead-end
90 H 40 $508,000 1,490 16 78th Ave NW 272nd St NW 267th Pl NW
91 H 40 $509,000 2,210 12 272nd St NW 78th Dr NW 72nd Ave NW
92 M 35 $193,000 840 12 Stanwood High Sch. Main Campus Loop Main Campus Loop
93 M 29 $62,000 300 8 Cecilia Wy 78th Ave NW Dead-end
94 M 28 $183,000 800 12 276th St NW ~74th Ave NW 72nd Ave NW
95 M 30 $308,000 1,340 12 Pt Susan Middle Sch. Rd 267th Pl NW 77th Ave NW
96 M 28 $287,000 1,250 12 Pt Susan Middle Sch. Rd Main Campus Loop Main Campus Loop
97 M 30 $414,000 1,800 12 72nd Ave NW 267th Pl NW 262nd St NW
98 L 22 $409,000 1,780 12 Camano Village Loop 72nd Ave NW 72rd Ave NW
99 L 22 $202,000 880 12 ~69th Ave NW Camano Village Cinema
100 L 26 $464,000 2,010 12 Cinema Loop 265th St NW 265th St NW
101 L 22 $105,000 460 12 ~263rd Pl NW 72nd Ave NW ~69th Ave NW
102 M 28 $588,000 2,550 12 Merrill Gardens 72nd Ave NW Pt Susan Middle Sch.
103 L 22 $223,000 970 12 Maple Court Apts. Loop 72nd Ave NW 72nd Ave NW
104 H 38 $600,000 1,520 16 West of WWTP Irvine Slough 264th St NW

880 16 264th St NW ~98th Ave NW 95th Ave NW
105 H 42 $252,000 1,220 8 98th Ave NW West of WWTP 264th St NW
106 H 46 $939,000 4,070 12 Leque Rd 264th St NW Thomle Rd
107 M 32 $332,000 1,600 8 95th Pl NW Leque Rd Dead-end
108 L 26 $2,252,000 9,760 12 Thomle Rd ~104th Dr NW Marine Dr
109 L 26 $139,000 670 8 ~95th Ave NW Thomle Rd Dead-end
110 L 18 $664,000 1,800 8 Woodland Rd Pioneer Hwy NW 261st St NW

1,400 8 261st St NW Woodland Rd Dead-end
111 M 32 $1,405,000 3,750 12 Pioneer Hwy NW 72nd Ave NW Miller Rd
112 L 22 $2,734,000 7,460 12 Miller Road Pioneer Hwy NW Norman Rd
113 L 21 $446,000 2,150 8 Florence Rd Marine Dr Marine Dr
114 M 30 $2,133,000 6,910 12 Norman Rd Marine Dr Dead-end
115 L 21 $206,000 1,000 8 70th Ave NW Norman Rd Dead-end
116 L 26 $864,000 4,160 8 Valde Rd Norman Rd 244th St NW
117 L 26 $652,000 3,140 8 Boe Rd Marine Dr Dead-end
Total $48,403,000

* Priority: H = High, M = Medium, L = Low

DescriptionSize
Priority
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Other Improvements 

The additional water main, pressure zone, pressure reducing station and facility improvements were 
prioritized based on existing deficiencies, safety concerns, and maintenance and capacity 
requirements.  Improvements to resolve pressure deficiencies identified in Chapter 7 were given the 
highest priority; therefore, they were scheduled for completion within the 6-year planning period.  
The miscellaneous improvements were prioritized based on regulatory requirements, funding 
availability and an assessment of other water system needs.  The priority order of these 
improvements is reflected in the schedule of improvements presented in the next section.   

SCHEDULE OF IMPROVEMENTS 

The improvement prioritization results were used to assist in establishing an implementation 
schedule that can be used by the City for preparing its 6-year CIP and yearly water budget.  The 
implementation schedule for the proposed improvements is shown in Table 9-5.  An allowance of 
$200,000 per year has been established for the annual replacement of smaller water mains.  The City 
will identify and schedule the replacement of these smaller water mains during its annual budget 
process.  This provides the City with the flexibility to coordinate these projects with road or other 
projects in the same areas.  The developer funded improvement projects and their associated cost 
estimates are shown near the bottom of the table.  However, the implementation dates for these 
improvements is 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 2009 dollars.  Consideration for the 
current bidding conditions, which have resulted in significantly reduced construction costs, was not 
made in the cost estimates.  It is assumed that construction costs for years prior to the current 
recession period (2007 and prior) will be representative of the majority of the planning period. 

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 9-5 
Proposed Improvements Implementation Schedule 

 
 

Estimated 20-Year Schedule of Improvements
Cost Planned Year of Project and Estimated Cost in 2009 $

No. Description (2009 $) 2010 2011 2012 2013 2014 2015 2016-22 2023-30 2031+

WM1 Annual Water Main Replacement Program $48,403,000 $50K $75K $75K $200K $200K $200K $1,200K $1,600K $44,803K
WM2 Corrosion Improvements in 100th, 272nd & 99th $401,000 $134K $267K
WM3 Water Main South of SR 532 from 102nd to 98th $305,000 $305K
WM4 Water Main South of SR 532 from 92nd to 84th $780,000 $780K
WM5 Water Main from Bryant Wells to 84th $2,230,000 $2,230K
WM6 Water Main from Hatt Slough Springs to 84th $4,615,000 $4,615K

PZ1 297 to 365 Zone Conversion and Water Main $785,000 $196K $589K
PZ2 125 & 242 Zone to 245 Zone Conversion $551,000 $184K $367K
PZ3 Conversion of Northern 297 Zone to 365 Zone $351,000 $351K
PZ4 Conversion of Middle Press. Zones to 245 Zone $1,131,000 $377K $754K
PZ5 Conversion of Northern 125 Zone to 200 Zone $540,000 $270K $270K

PRV1 255 Zone PRV Replacement $100,000 $100K
PRV2 Additional 297/125 Zone PRV on Miller Rd $95,000 $95K

F1 Knittle Reservoir No. 2 Recoating $338,000 $338K
F2 Cedarhome Well Study $60,000 $60K
F3 Cedarhome Well Improvements $100,000 $100K
F4 Cedarhome Well Water Right Transfer $27,000 $27K
F5 Bryant Well No. 2 Replacement $800,000 $267K $533K
F6 Bryant Well Field Treatment Facility Sewer $68,000 $68K
F7 Bailey Booster Pump Station Rehabilitation $1,013,000 $1,013K
F8 Bailey Reservoir Altitude Valve $103,000 $103K
F9 Hatt Slough Springs Collection Box Impr. $68,000 $68K
F10 Hatt Slough Springs Study $50,000 $50K
F11 Hatt Slough Springs Rehabilitation $1,350,000 $1,350K
F12 297 Zone Reservoir Site Acquisition $270,000 $270K
F13 297 Zone Reservoir Design & Construction $540,000 $540K

M1 System-wide Flushing Program $100,000 $5K $5K $5K $5K $5K $5K $30K $40K
M2 Distribution System Corrosion Study & Impr. $10,000 $10K
M3 Water Use Efficiency Program $118,000 $11K $11K $11K $5K $5K $5K $30K $40K
M4 Cross-Connection Control Program $100,000 $5K $5K $5K $5K $5K $5K $30K $40K
M5 Wellhead Protection Program $300,000 $75K $75K $10K $60K $80K
M6 Comprehensive Water System Plan Update $360,000 $120K $240K
M7 Water Rate Study $40,000 $40K

Total Estimated Costs of City Funded Impr. $66,102,000 $717K $788K $678K $1,278K $1,291K $972K $7,125K $8,451K $44,803K

DF1 365 Zone Transmission Main $1,025,000 Timing of Project Based on Timing of Future Developments
DF2 200 Zone Fire Flow Pumps $270,000 Timing of Project Based on Timing of Future Developments

Total Estimated Costs of Developer Funded Impr. $1,295,000

Miscellaneous Improvements

Developer Funded Improvements

Pressure Zone Improvements

Water Main Improvements

Pressure Reducing Station Improvements

Facility Improvements
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INTRODUCTION 
The objective of a water system financial plan is to identify the total cost of providing water service 
and provide a financial program that allows the water utility to remain financially viable during 
execution of its short-term (6-year) and long-term (20-year) 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, equity, promotion of water conservation and customer 
affordability. 

PAST FINANCIAL PERFORMANCE 
This section includes a historical summary of financial performance as reported by the City of 
Stanwood (City) on the Fund Resources and Uses Arising from Cash Transactions statements.  The 
City operates on a cash basis and does not track accruals, depreciation, assets or liabilities. 

The City’s past financial performance is summarized as follows. 

• Operating expenditures have increased by about 20 percent in 2007 and 2008, while 
increasing under 10 percent in the previous three years. In addition, charges for services have 
increased over 10 percent per year on average. 

• The City appears to have repaid an outstanding debt issuance in 2004, as debt service drops 
off in 2005. 

• The City has realized positive net cash flow in all years of this historical summary. 

• Capital revenues peaked in 2006 and have declined through 2008 reporting. 

• Some capital funds are not reported on if activity falls below a certain level; therefore, year to 
year comparisons may not be consistent.  It appears that capital spending and borrowing 
activity increased in 2006. 

Comparative statements for the previous six years (2003 through 2008) are summarized in Table 10-
1 and Table 10-2 for the operating and construction funds. 

 

10 Financial Analysis
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Table 10-1 
Fund Resources and Uses Arising from Cash Transactions – Water Operating 

Water Fund 421 2003 2004 2005 2006 2007 2008

Beginning Net Cash and Investments 193,460$      92,752$      171,775$     259,755$     434,243$     620,420$      
Revenues:
340 Charges for Services 733,417        850,228      881,473      972,654      1,118,945    1,241,984     
360 Miscellaneous 22,650          28,683        26,911        47,922        54,018        54,071         
390 Other Financing Sources 100,000      112,000        

      Total Revenues and Other Sources 756,067        878,911      908,384      1,120,576    1,172,963    1,408,055     
      Total Resources 949,527        971,663      1,080,159    1,380,331    1,607,206    2,028,476     

Operating Expenditures:
530 Physical Environment 418,417        448,994      491,100      525,103      620,071      747,443        

      Total Operating Expenditures 418,417        448,994      491,100      525,103      620,071      747,443        
591-593 Debt Service 110,987        118,519      34,251        34,692        41,648        40,069         

      Total Expenditures 529,404        699,995      481,495      518,615      594,641      743,565        
597 Other Financing Uses 327,371        232,375      232,375      190,000      170,000      266,000        

      Total Uses 856,775        932,370      713,870      708,615      764,641      1,009,565     
Excess (Deficit) of Resources Over Uses 92,752          39,293        366,289      671,716      842,565      1,018,911     
380 Nonrevenues -                   -                 -                 -                 -                 -                  
580 Nonexpenditures -$             -$            115,052$     96,292$      155,067$     233,077$      

Ending Net Cash and Investments 92,752$        171,775$     207,381$     434,243$     620,420$     729,887$      
 

Table 10-2 
Fund Resources and Uses Arising From Cash Transactions – Water Construction 

Water Construction Funds (422-435) 2003 2004 2005 2006 2007 2008 [1]

Beginning Net Cash and Investments 324,067$      403,728$     611,300$     2,269,371$  3,315,898$  410,733$      
Revenues: -                   -                 -                 -                 -                 
330 Intergovernmental 238,750        
340 Charges for Services 59,900          92,700        63,400        112,547      67,400        28,716         
350 Fines and Forfeits
360 Miscellaneous 4,409            8,132          27,305        1,179,639    977,106      36,702         
390 Other Financing Sources 371,371        475,000      460,000      1,170,000    729,381      750,000        

      Total Revenues and Other Sources 674,430        575,832      550,705      2,462,186    1,773,887    815,417        
      Total Resources 998,497        979,560      1,162,005    4,731,557    5,089,785    1,226,151     

591-593 Debt Service -                   -                 -                 -                 -                 -                  
594-596 Capital Outlay 606,019        368,260      164,674      1,875,011    2,149,745    3,278,811     

      Total Expenditures 606,019        368,260      164,674      1,875,011    2,149,745    3,278,811     
597 Other Financing Uses -                   -                 -                 800,000      628,381      -                  

      Total Uses 606,019        368,260      164,674      2,675,011    2,778,126    3,278,811     
Excess (Deficit) of Resources Over Uses 392,478        611,300      997,331      2,056,546    2,311,659    (2,052,660)    
380 Nonrevenues -                   -                 -                 1,259,352    -                 2,485,150     
580 Nonexpenditures -                   -                 -                 -                 -                 -                  

Ending Net Cash and Investments 392,478$      611,300$     997,331$     3,315,898$  2,310,658$  432,490$      

[1] Due to level of activity, only water construction fund 422 activity was reported for 2008 (previous years include combined 422-435)  

CURRENT 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. 



Financial Analysis 
 

 

 
CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN                           10-3 PREPARED BY FCS GROUP 

Funds 
The City currently maintains seven water funds. 

421. Water Fund 
The Water Fund receives all operating revenues and makes all operating expenditures and debt 
repayment. 

422. Water Construction Fund 
The Water Construction Fund receives connection fee revenue and loan proceeds for projects.  
Capital projects, other than those with a dedicated fund, are paid from this fund. 

423.  Cedarhome Plant Investment Fund 
This fund collects the Cederhome plant investment fee revenue, which is dedicated to funding 
allowable Cederhome projects and repaying related debt service. 

424.  Water Plant Investment Fund 
The Water Plant Investment Fund collects all general plant investment fee and connection charge 
revenue.  Funds are then made available for capital projects either by transfer to a project fund or 
directly from the Water Plant Investment Fund.  

425.  Bryant Well Rehabilitation Fund 
Fund 425 was created to manage borrowing and funding for the Bryant Well Rehabilitation project.  
There is no budgeted fund balance or activity for 2009. 

426. Water Improvements Fund 
This fund manages borrowing and funding for water improvement projects.  There is no budgeted 
fund balance or activity for 2009. 

435. Bryant Well Rehabilitation 
Fund 435 is also a project-dedicated fund.  Though there is no budgeted 2009 activity, Fund 435 
maintains a small balance. 

Financial Policies 
A brief summary of the key financial policies employed by the City, as well as those recommended 
for the City’s further study and evaluation, are discussed below. 

Minimum Fund Balances 
Operating reserves are 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.  The financial plan incorporates a minimum balance target of 60 days of operations and 
maintenance (O&M).  
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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. The 
forecast incorporates a capital contingency reserve equal to 1 percent of the utility’s fixed assets. 

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.   

The City operates on a cash basis and does not track accruals or asset balances and depreciation.  
The City does maintain asset records that allow a reasonable estimate of depreciation expense for 
the purpose of calculating an appropriate level of annual system reinvestment funding.  This analysis 
incorporates a policy of annual system reinvestment funding equal to the annual depreciation 
expense (estimated) less the annual principal repayment, phased in over the first six years of the 
study period. 

Debt Management 
The City has five outstanding Public Works Trust Fund loans that are currently being repaid by the 
Water Fund.  The City actively pursues low cost loans where appropriate, and would issue revenue 
bonds to finance capital project costs in excess of available cash resources. 

AVAILABLE FUNDING ASSISTANCE AND FINANCING 
RESOURCES 
Feasible long-term capital funding strategies must be defined to ensure adequate resources are available to 
fund the CIP. In addition to the utility’s resources, such as accumulated cash reserves and 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 capital Plant Investment Fees and other connection fees. 

Plant Investment Fee 
A Plant Investment Fee (PIF), also called a connection charge 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 PIF is two-fold: 1) to promote equity between new and existing customers; and 2) to 
provide a source of revenue to fund capital projects.  PIFs provide a way for new customers to share in 
the capital costs incurred to support their addition to the system. PIF revenues provide a source of cash 
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flow that is used to support utility capital needs; however, the PIF revenue can only be used to fund utility 
capital projects or pay debt service incurred to finance capital projects.  In the absence of a PIF, growth-
related capital costs would be borne in large part by existing customers.  In addition, the net investment in 
the utility already collected from existing customers, whether through rates, charges and/or assessments, 
would be diluted by the addition of new customers, effectively subsidizing new customers with prior 
customers’ payments.  To establish equity, a PIF 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 PIF. 

The City currently imposes a PIF of $5,200 per equivalent residential unit (ERU) to all new water 
customers and an additional $2,570 to Cedarhome Plant Investment Fund area customers.  Based upon 
current system investment, projected infrastructure needs identified in the 20-year CIP and system 
capacity, an increase to a maximum of $6,122 per ERU can be supported.   The financial plan presented 
herein assumes the utility-wide PIF would be implemented in 2011 after further study during the City’s 
planned 2010 rate study, at which time the Cedarhome PIF would be evaluated as well.  This analysis 
assumes the current level of Cedarhome PIF.  The updated utility-wide PIF calculation is shown in Table 
10-3 and charges by meter size are shown in Table 10-4. 

Table 10-3 
Plant Investment Fee Calculation 

Component Cost Basis Customer Base Charge per Unit

Existing Facilities 28,906,964$               7,158 $4,038
Future Facilities 14,913,381                 7,158 $2,083

Total 43,820,345$               $6,122

 

Table 10-4 
Plant Investment Fee Charges by Meter Size 

Meter Size
Meter Capacity 

Ratio
Existing

PIF
Proposed

PIF

5/8 x 3/4-inch 1.00 $5,200 $6,122
1 1/2-inch 5.00 $26,000 $30,609
2-inch 8.00 $41,600 $48,975
3-inch 16.00 $83,200 $97,949
4-inch 25.00 $130,000 $153,045
6-inch 50.00 $260,000 $306,091
8-inch 80.00 $416,000 $489,745
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Local Facilities Charges 
While a PIF 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 never 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 PIF); 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 tax revenue from benefited 
properties. 

A Local Facilities Charge (LFC) is a variation of the connection charge authorized by RCW 35.92.025. It is 
a City-imposed charge to recover the cost related to extending service to local properties.  Often called a 
front-footage charge and imposed on the basis 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 PIF 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. 

Outside Sources 

Government Programs 
Grants and low cost loans for Washington State utilities are available from the Departments of 
Ecology and Community Trade and Economic Development.  Each includes programs for which 
the City might be eligible, but are primarily targeted at sewer programs or low income and/or rural 
communities.   
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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 City’s water CIP. 

Further detail is available in the Funding Guidelines found at  
http://www.ecy.wa.gov/pubs/0610062.pdf.  

Washington State Department of Community Trade and Economic Development  

The Department of Community Trade and Economic Development has four grant and loan 
programs that the City might 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 Community, Trade and Economic 
Development, 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. 

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 
http://choosewashington.com/business/financing/revitalization/Pages/default.aspx 

http://www.ecy.wa.gov/pubs/0610062.pdf
http://www.cted.wa.gov/site/64/default.aspx


C H A P T E R  1 0  
 
 

 
PREPARED BY FCS GROUP                                                                                              10-8 CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN  

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 Community, Trade and Economic 
Development.  Water, sewer, storm, roads, bridges and solid waste/recycling infrastructure projects 
are eligible and funds may be used for repair, replacement, rehabilitation, reconstruction and 
improvements including reasonable growth (generally the 20-year growth projection in the 
comprehensive plan). 

PWTF loans are available at interest rates of 0.5 percent, 1 percent and 2 percent, with the lower 
interest rates given to applicants who pay a larger share of the total project costs.  The loan applicant 
must provide a minimum local match of 5 percent towards the project cost to qualify for a 2 percent 
loan; 10 percent for a 1 percent loan; and 15 percent for a 0.5 percent loan.  The useful life of the 
project determines the loan term up to a maximum of 20 years.   Applications are accepted year-
round. 

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. 

(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. 

http://www.pwb.wa.gov
http://www.doh.wa.gov/ehp/dw/our_main_pages/dwsrf.htm
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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 the 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 
City 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 City (non-utility) purposes.  Revenue bonds are a more 
secure financing mechanism for utility needs.  The capital financing strategy developed to fund the CIP 
assumes the following funding priority. 

• Accumulated capital cash reserves. 

• Annual revenue collections from plant investment fees. 

• 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 incorporates the City’s budgeted 2009 capital spending, the 2010 
through 2030 CIP, and the cost of annual water main improvements that extend beyond the 20-year CIP.  
The City’s budgeted 2009 capital costs total $3 million. The CIP identifies $6.1 million ($6.9 million 
inflated to year of construction) in capital projects over the 6-year period of 2010 through 2015 and $31.2 
million ($61.5 million inflated) over the 20-year period of 2010 through 2030. Costs are stated in 2009 
dollars and escalated to the year of planned spending at an annual inflation rate of 3.1 percent for the first 
6-year period and 4 percent for the remaining study period.  
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The capital funding plan defines a strategy for funding the CIP, including an analysis of available resources 
from rate revenues, existing reserves, plant investment fees, debt financing and any special resources that 
may be readily available (e.g. grants, developer contributions, etc.). The funding plan impacts the financial 
plan through the use of debt financing (resulting in annual debt service) and any assumed rate revenues 
available for capital funding. 

A summary of the 6-year and 20-year capital funding plan is shown in Table 10-5. 

Table 10-5 
Capital Funding Plan 

CAPITAL FUNDING Budget Total 2010- Total 2010-
PLAN 2009 2010 2011 2012 2013 2014 2015 2015 2030

Uses:  Capital Projects 3,028,855$ 802,805$    903,163$    810,610$    1,513,671$ 1,574,573$ 1,241,459$ 6,846,282$   61,504,630$ 
Sources:

Developer Funding -$              63,578$      65,549$      67,581$      69,676$      71,836$      74,063$      412,285$     2,037,181$   
Capital Reserves 547,235      739,227      602,106      672,548      700,287      718,015      760,761      4,192,944    41,780,514   
Debt Issuance [1] 2,481,620   -                235,507      70,481       743,707      784,722      406,636      2,241,052    17,686,935   
Total Sources 3,028,855$ 802,805$    903,163$    810,610$    1,513,671$ 1,574,573$ 1,241,459$ 6,846,282$   61,504,630$ 

[1] 2009 borrowing is a secured PWTF loan for the Cedarhome Reservoir; all future borrowing is assumed to be revenue bond issuance.

Six Year Forecast

 
The six-year CIP totals are projected to be 6 percent developer funded, 61 percent from capital 
reserves, and 33 percent debt financed.  The 20-year CIP totals are projected to be 68 percent capital 
reserves and 29 percent debt financed.  

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 2010 through 
2015 planning period.  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 City when issuing revenue bonds and some 
other forms of long-term debt.  For purposes of this analysis, revenue bond debt is assumed for any 
needed debt issuance.  As a security condition of issuance, the City is required per covenant to agree that 
the revenue bond debt would have a higher priority for payment (a senior lien) compared to most other 
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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 City does not 
have any outstanding revenue bonds; future bonds assume a 1.25 coverage requirement. 

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 City’s 2009 budget documents 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 just over 2 percent annual growth to the customer base. 

• Water rate revenues (based on 2009 rates) are forecasted incorporating annual customer 
growth.  

• Interest earnings on cash balances are projected at 0.5 percent in 2009 and 2 percent in 2010, 
increasing to 3 percent for the remainder of the study period.  

• The 2009 budget forms the baseline for operating costs with adjustments to personnel costs 
per City planning. 

• O&M expenses are escalated from the 2009 budget at 3 percent per year for general cost 
inflation.  State taxes are calculated based on prevailing tax rates. 

• Existing debt service schedules were provided by the City and include five PWTF loans. 

• System reinvestment funding is phased in over six years.  
Although the capital funding plan is completed for the 20-year time horizon, the financial plan focuses on 
the 6-year planning period, 2010 through 2015. Table 10-6 summarizes the forecasted financial 
performance and rate revenue requirements for 2010 through 2015 based on the above assumptions. 
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Table 10-6 
Revenue Requirements Forecast 2010 through 2015 

Current
REVENUE REQUIREMENTS SUMMARY        2009 2010 2011 2012 2013 2014 2015

Revenues
Rate Revenue (with existing rates) 1,361,281$   1,390,217$   1,420,020$   1,450,718$   1,482,337$   1,514,904$   1,548,449$   
Cederhome PIF Revenue for Debt Service -                  76,965         76,965         76,965         76,965         76,965         76,965         
Non-rate Revenue 43,114         52,838         56,696         53,956         54,920         57,940         61,525         

Total Revenues  $  1,404,395  $  1,520,019  $  1,553,681  $  1,581,639  $  1,614,221  $  1,649,809  $  1,686,938 

Expenses
Cash Operating Expenses 1,115,093$   1,157,788$   1,257,103$   1,348,272$   1,396,405$   1,446,354$   1,498,192$   
Existing Debt Service 414,611        453,156        449,625        445,680        441,735        413,041        409,096        
New Debt Service -                  24,816         175,475        180,168        242,168        307,660        340,967        
Rate funded System Reinvestment -                  -                  -                  5,992           2,663           24,047         44,168         

Total Expenses  $  1,529,704  $  1,635,760  $  1,882,202  $  1,980,112  $  2,082,972  $  2,191,101  $  2,292,423 

Annual Net Cash Flow at Current Rate Levels  $    (125,309)  $    (115,740)  $    (328,521)  $    (398,473)  $    (468,750)  $    (541,293)  $    (605,485)

Annual Rate Adjustment 0.00% 13.00% 13.00% 4.00% 4.00% 4.00%
Cumulative Rate Adjustment 0.00% 13.00% 27.69% 32.80% 38.11% 43.63%

Annual Net Cash Flow After Rate Adjustments  $    (125,309)  $    (115,740)  $    (153,202)  $      (16,971)  $       (7,029)  $        6,996  $       36,185 
Use of Excess Reserves (Contribution to)         125,309         115,740         153,202          16,971            7,029           (6,996)         (36,185)
Net Resources to Requirements  $               -  $               -  $               -  $               -  $               -  $               -  $               - 

Days of O&M [target between 60 and 90] 200 156 99 88 83 82 88 

Six Year Forecast

 
To meet the 2009 expenditure needs, the City implemented a 7percent rate increase and used available 
cash reserves to balance the budget.  As shown in the table, additional rate increases will be needed to 
meet expenditures over the study period. The City will continue to use cash reserves in excess of 
minimum balance policy thresholds to mitigate rate increases over the study period and balance the 
budget in each year. The rate forecast indicates two years of 13 percent increases beginning in 2011, 
followed by three years of 4 percent increases.  

With this rate strategy, the City will balance the budget and meet minimum balance thresholds in each 
year.  Rate adjustments will generate positive annual cash flow by 2014, eliminating the need to 
supplement with cash reserves.  

The City will continue to track revenue needs as results are updated during the comprehensive rate study 
planned for 2010. 

EXISTING RATE STRUCTURE 
The existing water rate structure consists of a fixed monthly charge and an incremental rate per 100 cubic 
feet (cf) above the water use allowance included in the fixed charge.   The water rates vary by meter size, 
but do not differentiate by customer class. The City’s 2009 water rates are found in Table 10-7. 
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Table 10-7 
2009 Water Rate Structure 

Meter Size 
(inches)

Base Monthly 
Charge

Quantity Allowed  
(100 cubic feet)

Rate Above 
Allowance        

(per 100 cubic feet)

3/4 $17.57 6 $2.31 

1 $29.34 10 $2.31 

1 - 1/2 $58.51 20 $2.31 

2 $93.65 40 $2.31 

3 $175.70 80 $2.31 

4 $292.89 150 $2.31 

 
Water rates with the forecasted increases are shown in Table 10-8. 

Table 10-8 
Projected Residential Rates and Sample Monthly Bill with Increases 

Current
2009 2010 2011 2012 2013 2014 2015

Base Rate (3/4" meter) $17.57 $17.57 $19.85 $22.44 $23.33 $24.27 $25.24

Above 600 cubic feet $2.31 $2.31 $2.61 $2.95 $3.07 $3.19 $3.32

Calculated monthly bill $24.50 $24.50 $27.69 $31.28 $32.54 $33.84 $35.19
Assumes 900 cubic feet annual average monthly water use

% Rate Increase n/a 0.0% 13.0% 13.0% 4.0% 4.0% 4.0%

Monthly Fixed Charges

Monthly Volume Charges

Across the Board Rate Increases

Sample Single Family Residential Billing

 
To enhance conservation in the water rate structure, it is recommended that the City consider setting rates 
by class of customer, as usage patterns and appropriate rate structures vary between single family 
residential, commercial, irrigation and other classes of customers.  Conservation could also be enhanced 
by introducing additional volume rate blocks that increase with the level of water used for residential 
customers, and seasonal volume rates for non-residential customers. 

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 1.5 percent of the 
median household income for the demographic area, they are generally considered affordable.  The 
median household income for the City in the 2000 census was $44,512.  Median income is forecasted to 
include 3 percent annual escalation.  Table 10-9 presents the single family residential monthly water bills 
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over the forecast period, tested against the 1.5 percent threshold. Based on this index, the projected rates 
remain within an affordable range.  

Table 10-9 
Affordability Test 

Current
2009 2010 2011 2012 2013 2014 2015

Annual Median Income $58,078 $59,820 $61,615 $63,463 $65,367 $67,328 $69,348
1.5% Monthly $72.60 $74.78 $77.02 $79.33 $81.71 $84.16 $86.69
Current and Projected bi-monthly bill * $24.50 $24.50 $27.69 $31.28 $32.54 $33.84 $35.19
* Assumes 900 cubic feet annual average monthly w ater consumption  

CONCLUSION 
Based on the source data and assumptions used, the financial analysis indicates that the rate plan provided 
would be sufficient to fund utility operations and the CIP developed for this Comprehensive Water 
System Plan, while maintaining reasonably affordable rates.  

The City plans to conduct a comprehensive water rate and charge study in early 2010. The objectives of 
the study are to finalize recommended fiscal policies, rate adjustment strategies and the proposed plant 
investment fee; perform a cost of service by customer class; and evaluate potential rate structure 
refinements.  
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City of Stanwood

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)

Knittle #1 297 1990 Concrete 200,000 50 26 247.0 297.0 247 Yes

Knittle #2 297 1997 Steel 1,000,000 48 61 249.0 297.0 249 Yes

Cedarhome 365 2009 Composite 550,000 35.5 53.33 329.5 365.0 250 Yes

Bailey #1 125 1989 Concrete 200,000 21 45 108.0 125.0 108 Yes

Bailey #2 125 1989 Concrete 200,000 21 45 108.0 125.0 108 Yes

Storage Data

Max Water Volume

Reservoir Height Per Foot

Name (feet) (gallons)

Knittle #1 50.0 4,000

Knittle #2 48.0 20,833

Cedarhome 35.5 15,493

Bailey #1 17.0 11,765

Bailey #2 17.0 11,765

Level Control Data

Reservoir

Reservoir Controlled Have

Name Supply Facility Telemetry

Knittle #1 None No

Knittle #2 None No

Cedarhome Cedarhome BPS Yes

Bailey #1 Bryant & Cedarhome Wells Yes

Bailey #2 Bryant & Cedarhome Wells Yes

\STA\199-035\02\ExSys-Analyses\FacilitiesDataSheets.xls [Reservoirs] 9/29/2009



City of Stanwood

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

276th St & 80th Dr 297 265 1992 140 62 45 Active

272nd & 81st 297 242 1992 115 87 45 Active

280th & 83rd 297 255 1992 160 52 38 Active

288th & 89th 297 252 1992 125 80 45 Active

282nd & Nordic Wy 297 255 1999 111 72 72 Active

SR 532 & Pioneer Hwy 297 125 1997 36 111 38 Active

Copper Station 365 297 2007 200 92 52 Active

277th & 71st 365 297 2004 200 89 44 Active

281st & 70th 365 297 2004 185 91 55 Active

278th & 78th 365 297 2004 200 89 45 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.)

Small PRV 2 Cla-Val 90G-01AS 135 45 239

Large PRV 4 Cla-Val 90G-01AB 135 40 227

272nd & 81st PRV 2 Cla-Val 90G-01AS 110 45 214

276th St & 80th Dr

272nd & 81st PRV 2 Cla-Val 90G-01AS 110 45 214

Small PRV 2 Cla-Val 90G-01AS 155 38 243

Large PRV 4 Cla-Val 90G-01AB 155 38 243

288th & 89th PRV 2 Cla-Val 90G-01AS 120 45 224

Small PRV 3 Cla-Val 90G-01AS 106 56 235

Large PRV 6 Cla-Val 90G-05ABS 106 44 208

Small PRV 3 Cla-Val 90G-01AS 31 38 119

Large PRV 8 Cla-Val 90G-05ABS 31 35 112

Small PRV 3 Cla-Val 90G-01BCSY 195 35 276

Large PRV 8 Cla-Val 90G-01BCSY 195 30 264

Small PRV 2 Cla-Val 90G-01BCSYKC 195 44 297

Large PRV 6 Cla-Val 90G-01BCSYKC 195 39 285
Backpressure 

sustaining
3 Cla-Val 50A-01BKC 195 60 334

Small PRV 2 Cla-Val 90G-01BCSY 180 45 284

Large PRV 6 Cla-Val 90G-01BCSY 180 40 272

Small PRV 2 Cla-Val 90G-01BCSY 195 43 294

Large PRV 6 Cla-Val 90G-01BCSY 195 39 285

* Valve setpoint data based on MacNeill Control Valve Solutions 2009 valve maintenance report.

Copper Station

278th & 78th

277th & 71st

281st & 70th 

280th & 83rd

282nd & Nordic Wy

SR 532 & Pioneer Hwy

\STA\199-035\02\ExSys-Analyses\FacilitiesDataSheets.xls [PRV's] 10/30/2009



City of Stanwood

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 Ground

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)

Bryant Well #1 125 1948 1350 1350 2000 12 250 50 - 245 129 83.5 88.5 61.5

Bryant Well #2 125 1966 350 350 * 12 200 168 - 200 128 81 86 62.9

Fure Well 297 1951 100 100 150 12 157 145 - 150 150 105

Hatt Slough Springs 125 1934 350 350 1125 n/a n/a n/a n/a

Cedarhome Well 297 2008 600 700 500 12 & 16 490 365-480 130 154 137

Sill Well 297 1958 600 600 600 235 197 - 235 135

* Shares water right with Bryant Well #1 4375

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

Bryant Well #1 Peerless 12MA Turbine 1000 255 GE 75 8" (CV), Chapman No No

Bryant Well #2 Worthington 10HH-110-7 Turbine 1000 231 75 4" (FCV), Cla-Val No No

Fure Well Jacuzzi S6B/15S675-15 Submersible 100 300 Franklin 15 3" (CV) No No

Hatt Slough Springs (Pump1) Worthington 158029 2DN Centrifugal 115 158 Industrial Elec. 10 6" (CV), MHV&F Co. No No

Hatt Slough Springs (Pump2) Worthington 158029 2DN Centrifugal 115 158 Master Elec. 10 6" (CV), MHV&F Co. No No

Hatt Slough Springs (Pump3) Worthington 158029 2DN Centrifugal 115 158 Industrial Elec. 10 6" (CV), MHV&F Co. No No

Cedarhome Well 500

Sill Well WELL ABANDONED AND OUT OF SERVICE/NO POWER/NO SYSTEM CONNECTION No 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

Bryant Well #1 600 305 1000 255 1400 150 47748 8.6875"

Bryant Well #2 600 280 1000 231 1400 126 16832 6.4375"

Fure Well 50 740 80 540 100 340 9262-2711

Hatt Slough Springs (Pump1) 80 165 160 150 240 110 XM1730 6.38"

Hatt Slough Springs (Pump2) 80 165 160 150 240 110 XK1596 6.38"

Point 1 Point 2 Point 3

Hatt Slough Springs (Pump2) 80 165 160 150 240 110 XK1596 6.38"

Hatt Slough Springs (Pump3) 80 165 160 150 240 110 XK1610 6.38"

Cedarhome Well

Sill Well OUT OF SERVICE/NO POWER/NO SYSTEM CONNECTION

Control Data

Supplied Supply Well

Well Control Pressure To Zone Have

Name Facility Zone Priority Telemetry

Bryant Well #1 Knittle Reservoir Level 297 Primary Supply Yes

Bryant Well #2 Knittle Reservoir Level 297 Backup Supply Yes

Fure Well Continuous 297 Backup Supply No

Hatt Slough Springs Continuous 125 Primary Supply No

Cedarhome Well Knittle Reservoir Level 297 Primary Supply Yes

Sill Well OUT OF SERVICE 297 OUT OF SERVICE No
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City of Stanwood

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

Bailey 125 297 Pre 1969 Above 800 None No No No

Cedarhome 297 365 2006 Above 1000 No No No

Knittle 297 365 1998 Above 1360 3" No Yes 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

Bailey - Pump 1 Jacuzzi DC2 Centrifugal 200 200 190 US Motors 15 2 (CV)

Bailey - Pump 2 Goulds 3656S Centrifugal 200 200 182 Baldor 15 2 (CV)

Bailey - Pump 3 Jacuzzi DC2 Centrifugal 200 200 190 Baldor 15 2 (CV)

Bailey - Pump 4 Goulds 3656 Centrifugal 200 200 190 Baldor 15 2 (CV)

Cedarhome - Pump 1 Centrifugal 500 20

Cedarhome - Pump 2 Centrifugal 500 20

Cedarhome - Pump 3 Centrifugal 500 20

Knittle - Pump 1 Paco 1070-7 Centrifugal 15 15 110 Baldor 3 1.5 (CV)

Knittle - Pump 2 Paco 1270-9 Centrifugal 85 85 110 Baldor 5 3 (WCV)

Knittle - Pump 3 Paco 1270-9 Centrifugal 85 85 110 Baldor 5 3 (WCV)

Knittle - Pump 4 Paco 5012-3 Centrifugal 1175 1175 110 US Motors 50 10 (WCV)

Pump Curve DataPump Curve Data

Pump

Pump Flow Head Flow Head Flow Head Pump Impeller

Name (gpm) (feet) (gpm) (feet) (gpm) (feet) Serial Number Diameter

Bailey - Pump 1 100 215 200 190 300 140 7F8PTL34 7.5

Bailey - Pump 2 80 216 160 200 240 156 F890 7.25

Bailey - Pump 3 100 215 200 190 300 140 F893/93127413R193 7.5

Bailey - Pump 4 80 216 160 200 240 156 213-215JH 6.75

Cedarhome - Pump 1

Cedarhome - Pump 2

Cedarhome - Pump 3

Knittle - Pump 1 5 112 40 105 80 90 97RR207102 5.4

Knittle - Pump 2 20 122 85 110 150 55 97RR207101-A 5.16

Knittle - Pump 3 20 122 85 110 150 55 97RR207101-B 5.16

Knittle - Pump 4 600 132 1175 110 1700 60 97RR207103 11.55

Pump Control Data

Supplied Supply Pump Station

Pump Control Pressure To Zone Operation Have

Name Facility Zone Priority Priority Telemetry

Bailey - Pump 1 Hand & Clock 297 Primary Supply Primary No

Bailey - Pump 2 Hand & Clock 297 Primary Supply 1st Lag No

Bailey - Pump 3 Hand & Clock 297 Primary Supply 2nd Lag No

Bailey - Pump 4 Hand & Clock 297 Primary Supply 3rd Lag No

Cedarhome - Pump 1 Pressure Switch 365 Only Supply Primary No

Cedarhome - Pump 3 Pressure Switch 365 Only Supply 1st Lag No

Knittle - Pump 1 365 Zone Pressure 365 Only Supply Primary No

Knittle - Pump 2 365 Zone Pressure 365 Only Supply 1st Lag No

Knittle - Pump 3 365 Zone Pressure 365 Only Supply 2nd Lag No

Knittle - Pump 4 365 Zone Pressure 365 Only Supply Fire Flow No

Point 1 Point 2 Point 3
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City of Stanwood

Comprehensive Water System Plan

Check Valve and Zone Valve Data

Check Valves

Low High Hydraulic

Pressure Pressure Model Year Valve Valve

Location Zone Zone Pipe No. Const. Size Type

276th & 74th St 297 400 617 1999 8

Cedarhome Rd (near BPS) 297 350 359 1973 6

Zone Valves

Low High Hydraulic

Pressure Pressure Model Valve

Location Zone Zone Pipe No. Size

Pioneer Hwy & Cedarhome Dr N 125 252 614 8

276th & 74th St 297 400 866 8

274th St NW becomes Cedarhome Rd 265 297 927 2

83rd Dr NW & 272nd St NW 265 29*=7 616 6

*Total of 13 normally closed valves, only 4 are zone valves.
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    CITY OF STANWOOD 

ENVIRONMENTAL CHECKLIST 

 

 

Purpose of checklist:  

 The State Environmental Policy Act (SEPA), chapter 43.21C RCW, requires all governmental 

agencies to consider the environmental impacts of a proposal before making decisions. An 

environmental impact statement (EIS) must be prepared for all proposals with probable 

significant adverse impacts on the quality of the environment. The purpose of this checklist is to 

provide information to help you and the agency identify impacts from your proposal (and to 

reduce or avoid impacts from the proposal, if it can be done) and to help the agency decide 

whether an EIS is required.  

Instructions for applicants:  

This environmental checklist asks you to describe some basic information about your proposal. 

Governmental agencies use this checklist to determine whether the environmental impacts of 

your proposal are significant, requiring preparation of an EIS. Answer the questions briefly, with 

the most precise information known, or give the best description you can.  

You must answer each question accurately and carefully, to the best of your knowledge. In most 

cases, you should be able to answer the questions from your own observations or project plans 

without the need to hire experts. If you really do not know the answer, or if a question does not 

apply to your proposal, write "do not know" or "does not apply." Complete answers to the 

questions now may avoid unnecessary delays later.  

Some questions ask about governmental regulations, such as zoning, shoreline, and landmark 

designations. Answer these questions if you can. If you have problems, the governmental 

agencies can assist you.  

The checklist questions apply to all parts of your proposal, even if you plan to do them over a 

period of time or on different parcels of land. Attach any additional information that will help 

describe your proposal or its environmental effects. The agency to which you submit this 

checklist may ask you to explain your answers or provide additional information reasonably 

related to determining if there may be significant adverse impact.  

Use of checklist for nonproject proposals:  

 Complete this checklist for nonproject proposals, even though questions may be answered "does 

not apply." in addition, complete the supplemental sheet for nonproject actions (part D).  

For nonproject actions, the references in the checklist to the words "project," "applicant," and 

"property or site" should be read as "proposal," "proposer," and "affected geographic area," 

respectively.  
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A.  BACKGROUND  

1. Name of proposed project, if applicable:  

 

City of Stanwood 2009 Comprehensive Water System Plan 

 

2. Name of applicant:  

 

City of Stanwood 

 

3. Address and phone number of applicant and contact person:  

 

Mr. Andrew Bullington, Public Works Director 

City of Stanwood 

10220 270
th
 Street NW 

Stanwood, WA 98292 

(360) 629-5323 

 

4. Date checklist prepared:  

 

October 9, 2009 

 

5. Agency requesting checklist:  

 

City of Stanwood 

 

6. Proposed timing or schedule (including phasing, if applicable):  

 

The City of Stanwood (City) 2009 Comprehensive Water System Plan (WSP) proposes 

projects that will rehabilitate and replace aging water main and facilities, as well as construct 

new facilities to accommodate future growth. The WSP Capital Improvement Program (CIP) 

recommends a schedule for construction of various specific improvements to the water 

system between 2010 and 2015.  General strategies are identified beyond 2015, however 

another WSP update will be performed in 2015. 

7. Do you have any plans for future additions, expansion, or further activity related to or 

connected with this proposal? If yes, explain.  

 

Yes.  This WSP proposes construction of water mains, water storage facilities, pump stations, 

improvements to supply sources and various associated appurtenances necessary to provide 

adequate potable water service and fire protection capabilities for the current and future 

residents of the water service area.  In addition, this WSP responds to both current 

infrastructure needs and planning for future growth.  The WSP anticipates a level of 

population growth established in the City of Stanwood Comprehensive Plan.  If the City’s 

Comprehensive Plan identifies a new growth pattern in the future, the subsequent WSP 

update will reflect this modified growth. 
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8. List any environmental information you know about that has been prepared, or will be 

prepared, directly related to this proposal.  

  

Environmental checklists and required related studies will be prepared for individual 

construction projects listed in the WSP. 

 

9. Do you know whether applications are pending for governmental approvals of other proposals 

directly affecting the property covered by your proposal? If yes, explain.  

 

None known. 

 

10. List any government approvals or permits that will be needed for your proposal, if known.  

 

Department of Health, Department of Ecology.  

 

11. Give brief, complete description of your proposal, including the proposed uses and the size of 

the project and site. There are several questions later in this checklist that ask you to describe 

certain aspects of your proposal. You do not need to repeat those answers on this page. (Lead 

agencies may modify this form to include additional specific information on project description.)  

 

The City’s WSP proposes various improvements that are necessary to resolve existing system 

deficiencies and plan for the projected growth of water system customers.  The WSP details 

the service area, existing facilities and water use, as well as the construction, operation and 

maintenance requirements for the water system.  The WSP was prepared in accordance with 

WAC 246-290-100. 

12. Location of the proposal. Give sufficient information for a person to understand the precise 

location of your proposed project, including a street address, if any, and section, township, and 

range, if known. If a proposal would occur over a range of area, provide the range or boundaries 

of the site(s). Provide a legal description, site plan, vicinity map, and topographic map, if 

reasonably available. While you should submit any plans required by the agency, you are not 

required to duplicate maps or detailed plans submitted with any permit applications related to 

this checklist.  

 

See included Figure 2-3 of the WSP.  The City of Stanwood future water service area was 

jointly defined as part of the North Snohomish County Coordinated Water System Plan. 

 

B. ENVIRONMENTAL ELEMENTS  

1. Earth  

a. General description of the site (circle one): Flat, rolling, hilly, steep slopes, mountainous, other  

 

Ground slopes in the project area vary from generally flat in the western portion of the City 

to as much as 25 to 65 percent in steep slope areas located adjacent to Church Creek in the 

uplands.  
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b. What is the steepest slope on the site (approximate percent slope)?  

 

The steepest slopes in the City are associated with the Church Creek riparian corridor and are 

up to 65 percent in some areas. 

 

c. What general types of soils are found on the site (for example, clay, sand, gravel, peat, muck)? 

If you know the classification of agricultural soils, specify them and note any prime farmland.  

 

The soils in the area include Puget-Sultan-Pilchuck soils (consisting primarily of Puget silty 

clay loam) in the flat alluvial portions of the City’s service area, and Tokul-Pastik soils 

(mainly Bellingham silty clay loam and Tokul gravelly loam) in the higher elevations of the 

eastern portion of the City’s service area. The Bellingham silty clay loam and Pastik silt 

loam, 0-to-8 percent slopes, are associated with lacustrine deposits mixed with alluvium and 

volcanic ash, respectively. Tokul gravelly loam, 8-to-15 percent slopes, and Tokul-Winston 

gravelly loam, 25 to 65 percent slopes, are both volcanic ash over basal till. The Tokul-

Winston gravelly loam is found throughout the steeply incised Church Creek corridor.  The 

checklists for individual projects will further address this on a site specific basis. 

 

d. Are there surface indications or history of unstable soils in the immediate vicinity? If so, 

describe.  

 

According to the Geologic Hazards Map (Figure NF-7a) in the City’s 2004 Comprehensive 

Plan Update, there is a zone of moderate landslide risk associated with moderate slopes of 

moderate erosion potential along the Church Creek corridor. Along much of Pioneer 

Highway and the Jorgenson Slough, there is a zone of high landslide risk associated with 

steep slopes of high erosion potential. Most of the western portion of the City has a high 

incidence of landslides. The eastern portion of the City has a low incidence of landslides. 

Most areas beyond the Church Creek and Pioneer Highway/Jorgenson Slough corridors are at 

low landslide risk and are associated with slight slopes and slight erosion potential. 

According to the Geologic Hazards Map, most of the western portion of the City is at high 

risk for seismic hazards, and much of the eastern portion of the City is at low or very low risk 

for seismic hazards. Slopes, erosion and landslide risks reflect U.S. Department of 

Agriculture (USDA) data. The incidence of landslide hazards reflects U.S. Geological Survey 

(USGS) data. Seismic hazards data was gathered from the Washington State Department of 

Natural Resources (DNR).  The checklists for individual projects will further address this on 

a site specific basis. 

 

e. Describe the purpose, type, and approximate quantities of any filling or grading proposed. 

Indicate source of fill.  

 

No excavations will occur at this stage of plan adoption.  The checklists for individual 

projects will define the purpose, type and approximate quantities of filling and grading on a 

site specific basis.   
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f. Could erosion occur as a result of clearing, construction, or use? If so, generally describe.  

 

Some erosion could potentially occur during the construction of the proposed projects.    The 

checklists for individual projects will further address this on a site specific basis. 

 

g. About what percent of the site will be covered with impervious surfaces after project 

construction (for example, asphalt or buildings)?  

 

New reservoir, pump station and other facility projects may result in an increase in 

impervious surfaces. The checklists for individual projects will identify impervious surfaces 

on a project specific basis.  Water main projects will not likely result in new impervious 

surfaces. Future water main projects will likely be completed in conjunction with new road 

projects, but will not specifically result in new impervious surfaces.  

 

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:  

 

Construction performed during dry periods (between May 1
st
 and September 30

th
), followed 

by landscaping and restoration of existing ground contours, features and substrates, will 

significantly reduce potential erosion impacts. Temporary Erosion and Sedimentation 

Control (TESC) plans will need to be developed using the City-adopted 2005 Edition of the 

Washington State Department of Ecology’s Stormwater Management Manual for Western 

Washington and approved by the City prior to any construction project.  

The provisions set forth in Stanwood Municipal Code Chapter 17.115 Critical Areas – 

Geologically Hazardous Areas – Specific Standards shall be met for any projects occurring 

within a geologically hazardous area.   The checklists for individual projects will further 

address this on a site specific basis. 

 

2. Air  

a. What types of emissions to the air would result from the proposal (i.e., dust, automobile, 

odors, industrial wood smoke, etc.) during construction and when the project is completed? If 

any, generally describe and give approximate quantities if known.  

 

Temporary construction machinery and vehicle exhaust emissions are anticipated during 

construction of the proposed projects. Dust emissions during excavation may also occur. 

There shall be no emissions to the air resulting from the operation of the finished projects, 

with the exception of vehicle emissions generated during employee site visits. 

Indirect emissions of the project include those resulting from expanded development within 

the UGA, such as construction vehicle exhaust and dust, and personal vehicle exhaust and 

wood/pellet burning stoves.  The checklists for individual projects will further address this on 

a site specific basis. 

 

b. Are there any off-site sources of emissions or odor that may affect your proposal? If so, 

generally describe.  

 

None known. 
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c. Proposed measures to reduce or control emissions or other impacts to air, if any:  

 

Vehicle emissions shall be kept to a minimum by turning off construction equipment and 

other vehicles instead of allowing them to idle during periods when they are not being used. 

Appropriate dust control measures (sweeping, watering) will be implemented as part of each 

project’s TESC plan to keep construction-generated dust to a minimum.  The checklists for 

individual projects will further address this on a site specific basis. 

 

3. Water  

a. Surface:  

1) Is there any surface water body on or in the immediate vicinity of the site (including year–

round and seasonal streams, saltwater, lakes, ponds, wetlands)? If yes, describe type and 

provide names. If appropriate, state what stream or river it flows into.  

 

Church Creek and Freedom Creek flow through the eastern portion of the City’s water 

service area, from north to south. Both flow into Jorgenson Slough which is tributary to 

the Stillaguamish River that flows along the southern edge of the water service area. 

Palustrine wetlands exist throughout the UGA. Similarly, the Stillaguamish River is 

associated with estuarine wetlands below the Jorgenson Slough confluence. Douglas 

Creek is located in the northern portion of the water service area and flows into Skagit 

Bay.  The western portion of the City is also within the 100-year floodplain.  The 

checklists for individual projects will further define surface water bodies located in the 

immediate vicinity of the specific projects. 

 

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described 

waters? If yes, please describe and attach available plans.  

 

Proposed CIP projects recommended in the WSP will come near or cross Douglas Creek, 

Church Creek, Jorgenson Slough, Hatt Slough and the Stillaguamish River.  Only 

conceptual routing has been prepared for these projects, which are shown in Figure 9-1 of 

the WSP.  The checklists for individual projects will further address this on a site specific 

basis. 

 

3) Estimate the amount of fill and dredge material that would be placed in or removed from 

surface water or wetlands and indicate the area of the site that would be affected. Indicate the 

source of fill material.  

 

No fill or dredge activities in water bodies or wetlands is anticipated. 

 

4) Will the proposal require surface water withdrawals or diversions? Give general 

description, purpose, and approximate quantities if known.  

 

No surface water withdrawals or diversions are anticipated.  The City is fully reliant on 

groundwater withdrawal for its water supply.   
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5) Does the proposal lie within a 100–year floodplain? If so, note location on the site plan.  

 

The proposed improvements in the western portion of the planning area are located 

within the 100-year floodplain. The eastern portion of the City’s water system is outside 

of the 100-year floodplain.  The checklists for individual projects will further address this 

on a site specific basis. 

 

6) Does the proposal involve any discharges of waste materials to surface waters? If so, 

describe the type of waste and anticipated volume of discharge.  

 

No. 

 

b. Ground:  

1) Will ground water be withdrawn, or will water be discharged to ground water? Give 

general description, purpose, and approximate quantities if known.  

 

The City is fully reliant on groundwater withdrawal for its water supply.  Chapter 2 of the 

WSP describes each of the existing withdrawal points in detail.  In 2007, the City 

withdrew approximately 1 million gallons of groundwater per day from existing sources 

for municipal water supply purposes.  

 

2) Describe waste material that will be discharged into the ground from septic tanks or other 

sources, if any (for example: Domestic sewage; industrial, containing the following 

chemicals; agricultural; etc.). Describe the general size of the system, the number of such 

systems, the number of houses to be served (if applicable), or the number of animals or 

humans the system(s) are expected to serve.  

 

Not applicable. 

 

c. Water runoff (including stormwater):  

1) Describe the source of runoff (including storm water) and method of collection and 

disposal, if any (include quantities, if known). Where will this water flow? Will this water 

flow into other waters? If so, describe.  

 

Runoff control during construction will be prescribed in construction documents and 

individual project TESC plans.  The checklists for individual projects will further address 

this on a site specific basis. 

 

2) Could waste materials enter ground or surface waters? If so, generally describe.  

 

No. 
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d. Proposed measures to reduce or control surface, ground, and runoff water impacts, if any:  

 

• In all areas of special flood hazard, the provisions set forth in the Stanwood 

Municipal Code Chapter 17.120 Critical Areas – Frequently Flooded Area – Specific 

Standards shall be met. 

• In all wetlands and wetland buffers, the provisions set forth in the Stanwood 

Municipal Code Chapter 17.125 Critical Areas – Wetlands – Specific Standards shall 

be met. 

• In all areas of aquifer recharge, including Wellhead Protection Areas, the provisions 

set forth in the Stanwood Municipal Code Chapter 17.135 Critical Areas – Critical 

Aquifer Recharge Areas – Specific Standards shall be met. 

• Construction would typically be performed during dry periods between May 1
st
 and 

September 30
th
, followed by landscaping and restoration of existing ground contours, 

features and substrates. TESC plans will need to be developed and approved by the 

City prior to any construction project. The provisions set forth in Stanwood 

Municipal Code Chapter 17.140 Stormwater Management Performance Standards 

shall be met. 

• The checklists for individual projects will further address this on a site specific basis. 

 

4. Plants  

a. Check or circle types of vegetation found on the site:  

 

 x   deciduous tree: alder, maple, aspen, other  

 x   evergreen tree: fir, cedar, pine, other  

 x   shrubs 

 x   grass  

 x   pasture  

__   crop or grain  

 x   wet soil plants: cattail, buttercup, bull rush, skunk cabbage, other  

__  water plants: water lily, eelgrass, milfoil, other  

__  other types of vegetation  

 

b. What kind and amount of vegetation will be removed or altered?  

 

Generally, CIP projects occur in unvegitated improved rights-of-way or new rights-of-way 

cleared for road improvements however some specific projects may require the removal of 

vegetation.  The checklists for individual projects will further address this on a site specific 

basis. 

 

c. List threatened or endangered species known to be on or near the site.  

 

According to the DNR Natural Heritage Program (NHP), a Natural Heritage Feature is 

recorded for Section 25, Township 32, Range 03E. This section contains part of the 

Stillaguamish River, and the City’s Wastewater Treatment Plant. NHP’s List of Known 

Occurrences of Rare Plants in Washington for Snohomish County (last updated February 



 Page 9 of 22 
 

J:\Data\STA\107-088\STA WSP SEPA Checklist Oct 09.doc 

2008) contains one Federal Species of Concern, stalked moonwort, Botrychium 

pedunculosum, but no listed threatened or endangered species. NHP’s Snohomish County list 

does contain three State-threatened plant species. They are: Smoky Mountain sedge, Carex 

proposita, water lobelia, Lobelia dortmanna, and Choris’ bog-orchid, Platanthera 

chorisiana. This list is county-wide and does not necessarily reflect occurrence of these 

species in the City.  The checklists for individual projects will further address this on a site 

specific basis. 

 

d. Proposed landscaping, use of native plants, or other measures to preserve or enhance 

vegetation on the site, if any:  

 

Landscaping and screening may be part of the requirements for facility projects. Any 

necessary landscaping shall utilize native plants when appropriate.  The checklists for 

individual projects will further address this on a site specific basis. 

 

5. Animals  

a. Circle any birds and animals which have been observed on or near the site or are known to be 

on or near the site:  

 

birds: hawk, heron, eagle, songbirds, other: 

mammals: deer, bear, elk, beaver, other:  

fish: bass, salmon, trout, herring 

other: rainbow trout. 

 

b. List any threatened or endangered species known to be on or near the site.  

 

The Washington State Department of Fish and Wildlife (WDFW) Salmonid Stock Inventory 

(SaSI) indicated the following threatened species presence and status within Church 

Creek/Jorgenson Slough and the Stillaguamish River. 

 

Church Creek/Jorgenson Slough 

• Winter steelhead (Oncorhyncus mykiss) – depressed status  

 

Stillaguamish River  

• Winter steelhead (Oncorhyncus mykiss) – depressed status  

• Summer steelhead (Oncorhyncus mykiss) – depressed status 

• Bull trout (Salvelinus confluentus) – Designated Critical Habitat 

 

The Chinook salmon (Oncorhyncus tshawytscha) Puget Sound ESU and Steelhead (O. 

mykiss) Puget Sound DPS encompass City limits and are listed as threatened under the 

Endangered Species Act. Bull trout (Salvelinus confluentus) are listed as threatened and have 

designated critical habitat in the Stillaguamish River.  
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c. Is the site part of a migration route? If so, explain.  

 

Bald eagles (not federally listed, but still protected under the Migratory Bird Treaty and Bald 

and Golden Eagle Protection Act) have been reported in the City’s water service area. The 

Puget Sound Lowlands are part of the Pacific Flyway for migratory birds, and birds regularly 

use areas within the City for resting and feeding during the migratory season. 

 

d. Proposed measures to preserve or enhance wildlife, if any:  

 

Construction work must occur within specific windows that do not interfere with migration 

and spawning of listed salmonids and nesting bald eagles. Construction activities must meet 

the provisions set forth in Stanwood Municipal Code Chapter 17.130 Critical Areas – Fish 

and Wildlife Habitat Conservation Areas – Specific Standards. 

  

6. Energy and Natural Resources  

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the 

completed project’s energy needs? Describe whether it will be used for heating, manufacturing, 

etc.  

 

Petroleum fuels and lubricants will be consumed by machinery used during construction. 

Operation of some water system facilities will require electricity and backup diesel or gas-

run generators that may be located on-site in the event of power outages.  

 

b. Would your project affect the potential use of solar energy by adjacent properties? If so, 

generally describe.  

 

No. 

 

c. What kinds of energy conservation features are included in the plans of this proposal? List 

other proposed measures to reduce or control energy impacts, if any:  

 

Use of high efficiency pumps and motors and water main of sufficient diameter to minimize 

pumping head losses (and associated power usage).   

 

7. Environmental Health  

a. Are there any environmental health hazards, including exposure to toxic chemicals, risk of fire 

and explosion, spill, or hazardous waste that could occur as a result of this proposal? If so, 

describe.  

 

Small amounts of sodium hypochlorite, sulfuric acid and ferric chloride are currently used to 

treat source water before it is delivered to customers.   

 

1) Describe special emergency services that might be required.  

 

None are anticipated. Local police, fire and aid should suffice during construction. 
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2) Proposed measures to reduce or control environmental health hazards, if any:  

 

All drains for these chemicals will be secondary contained for safe transport to a lined 

waste manhole in the event of a spill.  All necessary safety equipment for chemical 

handling will be provided. 

 

b. Noise  

 

1) What types of noise exist in the area which may affect your project (for example: traffic, 

equipment, operation, other)?  

 

None. 

 

2) What types and levels of noise would be created by or associated with the project on a 

short–term or a long–term basis (for example: traffic, construction, operation, other)? 

Indicate what hours noise would come from the site.  

 

Temporary construction noise may be expected during working hours. No long-term 

noise is anticipated with any of the identified improvements. Some noise will be 

generated by electric motors and pumps at the new pump stations.  

 

3) Proposed measures to reduce or control noise impacts, if any:  

 

Construction equipment will need to be properly maintained and muffled, and the hours 

of construction will be limited to coincide with the normal workday period. Pumps will 

be enclosed in a building or other structure to minimize noise impacts.  The checklists for 

individual projects will further address this on a site specific basis. 

 

8. Land and Shoreline Use  

a. What is the current use of the site and adjacent properties?  

 

Land use in the City of Stanwood’s water service area is a mixture of residential, 

commercial, industrial, agricultural, farmland and public facilities as shown in Figure 3-1 of 

the WSP. 

 

b. Has the site been used for agriculture? If so, describe.  

 

Portions of the planning area have been and continue to be used for agriculture.  

 

c. Describe any structures on the site.  

 

A variety of typical residential, business, commercial and industrial structures exist in the 

City’s water service area.  
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d. Will any structures be demolished? If so, what?  

 

None anticipated. 

 

e. What is the current zoning classification of the site?  

 

The zoning in the City’s water service area is a mixture of residential, business, commercial, 

and industrial zones.  The checklists for individual projects will further address this on a site 

specific basis. 

 

f. What is the current comprehensive plan designation of the site?  

 

The current comprehensive plan designations are consistent with the mixed uses in the City’s 

water service area.  The checklists for individual projects will further address this on a site 

specific basis. 

 

g. If applicable, what is the current shoreline master program designation of the site?  

 

The shoreline designation of the Stillaguamish River adjacent to the City is urban. 

 

h. Has any part of the site been classified as an "environmentally sensitive" area? If so, specify.  

 

The City maintains Critical Areas regulations and maps that specifically identify such areas 

within the City limits (Stanwood Municipal Code Chapters 17.114 through 17.135).    The 

checklists for individual projects will further address this on a site specific basis. 

 

i. Approximately how many people would reside or work in the completed project?  

 

The projects will provide essential potable water supply for the City of Stanwood water 

system, which is projected to serve a resident population of 12,670 by 2027. No one will 

reside or work in the proposed projects themselves, but the construction of these projects will 

allow further development of the City’s service area. Public works employees and City 

engineering consultants are anticipated to occasionally visit the finished projects primarily 

for maintenance purposes. 

 

j. Approximately how many people would the completed project displace?  

 

None. 

 

k. Proposed measures to avoid or reduce displacement impacts, if any:  

 

Not applicable. 
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l. Proposed measures to ensure the proposal is compatible with existing and projected land uses 

and plans, if any:  

 

The WSP was developed to ensure compatibility with the Growth Management Act, City of 

Stanwood Comprehensive Plan, Snohomish County Comprehensive Plan and the North 

Snohomish County Coordinated Water System Plan. 

 

9. Housing  

a. Approximately how many units would be provided, if any? Indicate whether high, middle, or 

low–income housing.  

 

The indirect effect of new housing and other structures is not known as a result of the WSP. 

No housing is expected to directly occur as a result of these projects; however, the proposed 

projects will allow for continued residential growth. 

 

b. Approximately how many units, if any, would be eliminated? Indicate whether high, middle, 

or low–income housing.  

 

The indirect effect of new or eliminated housing and other structures is not known as a result 

of the WSP. No housing is expected to be eliminated as a result of the proposed projects. 

 

c. Proposed measures to reduce or control housing impacts, if any:  

 

Not applicable. 

 

10. Aesthetics  

a. What is the tallest height of any proposed structure(s), not including antennas; what is the 

principal exterior building material(s) proposed?  

 

The tallest proposed structure in the WSP is a 300,000 gallon storage reservoir.  This facility 

may be similar in height to the City’s existing Knittle Reservoirs, which are approximately 

50 feet tall and will likely be constructed of steel or concrete.  Actual dimensions and 

materials will be established at the design stage and the checklist for the individual project 

will further address this on a site specific basis. 

 

b. What views in the immediate vicinity would be altered or obstructed?  

 

Unknown.    The checklists for individual projects will further address this on a site specific 

basis.  

 

c. Proposed measures to reduce or control aesthetic impacts, if any:  

 

Screen fencing and vegetation screening will likely be utilized.  The checklists for individual 

projects will further address this on a site specific basis.. 
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11. Light and Glare  

a. What type of light or glare will the proposal produce? What time of day would it mainly 

occur?  

 

The proposed projects would generate no light or glare. 

 

b. Could light or glare from the finished project be a safety hazard or interfere with views?  

 

No. 

 

c. What existing off–site sources of light or glare may affect your proposal?  

 

None known. 

 

d. Proposed measures to reduce or control light and glare impacts, if any:  

 

None. 

 

 

12. Recreation  

a. What designated and informal recreational opportunities are in the immediate vicinity?  

 

The proposed projects would allow for the continued passive recreational opportunities that 

are consistent with the commercial and residential character of the City’s water service area. 

 

b. Would the proposed project displace any existing recreational uses? If so, describe.  

 

No recreational uses will be displaced. 

 

c. Proposed measures to reduce or control impacts on recreation, including recreation 

opportunities to be provided by the project or applicant, if any:  

 

None. 

 

13. Historic and Cultural Preservation  

a. Are there any places or objects listed on, or proposed for, national, state, or local preservation 

registers known to be on or next to the site? If so, generally describe.  

 

According to the Washington Heritage Register (WHR), the Stanwood International Order of 

Odd Fellows (IOOF) Public Hall, located at 27128 102
nd
 Avenue NW was registered as a 

WHR and National Register Historic Site in 1973. Also, the house of D.O. Pearson, located 

at 27108 102
nd
 Avenue was registered as a WHR and National Register Historic Site in 2002. 

Both sites are located in the western portion of the City. The D.O. Pearson house was 

registered for Architectural significance, and the IOOF Hall was registered for Social History 

significance. 
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b. Generally describe any landmarks or evidence of historic, archaeological, scientific, or cultural 

importance known to be on or next to the site.  

 

See above. 

 

c. Proposed measures to reduce or control impacts, if any:  

 

If cultural artifacts or historic resources are uncovered during construction, project work 

should be suspended immediately. Appropriate authorities at the County and State levels 

would be notified and appropriate measures would be taken to protect these resources. 

 

14. Transportation  

a. Identify public streets and highways serving the site, and describe proposed access to the 

existing street system. Show on site plans, if any.  

 

The major highway running through the project area is SR 532 as shown in Figure 2-1 of the 

WSP. Water main projects are proposed for Pioneer Highway and 271
st
 Street NW 

(downtown Stanwood), as well as other short sections of residential collectors in the City’s 

waster service area. These construction projects would not likely require full-closure of these 

streets, and the City will make the effort to keep two-way traffic open where possible. If 

traffic impacts are anticipated, traffic planning may be necessary and would be completed in 

coordination with the City. The construction of facility projects will likely not affect public 

streets or highways.  The checklists for individual projects will further address this on a site 

specific basis. 

 

b. Is site currently served by public transit? If not, what is the approximate distance to the nearest 

transit stop?  

 

The City is served by Community Transit, with stops throughout the area. 

 

c. How many parking spaces would the completed project have? How many would the project 

eliminate?  

 

No parking spaces will be constructed as a part of the WSP unless the projects are done in 

conjunction with road or parking projects. 

 

d. Will the proposal require any new roads or streets, or improvements to existing roads or 

streets, not including driveways? If so, generally describe (indicate whether public or private).  

 

Some of the anticipated water main work may allow opportunities for roadway 

improvements. 
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e. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation? If 

so, generally describe.  

 

A few of the proposed projects will require installation of water main crossing Burlington 

Northern Railroad tracks as shown in Figure 9-1 of the WSP. The proposed projects will not 

use water, rail or air transportation, and will generally not occur in the immediate vicinity of 

water or air transportation features. 

 

f. How many vehicular trips per day would be generated by the completed project? If known, 

indicate when peak volumes would occur.  

 

The proposed projects should not measurably, directly increase vehicular traffic in the 

planning area, with the exception that indirectly, growth can occur as planned in the City’s 

water service area. 

 

g. Proposed measures to reduce or control transportation impacts, if any:  

 

Construction would take place in a timely manner to minimize obstructions and alterations of 

local traffic flow. Approved traffic control will be provided during construction if needed.  

 

 

15. Public Services  

a. Would the project result in an increased need for public services (for example: fire protection, 

police protection, health care, schools, other)? If so, generally describe.  

 

The Plan includes recommendations that will improve the current level of public services and 

accommodate future service needs. Proposed improvements will help ensure adequate and 

responsive water service for the residential and commercial growth projected in the City.  

 

b. Proposed measures to reduce or control direct impacts on public services, if any.  

 

None. 

 

16. Utilities  

a. Circle utilities currently available at the site:  

 

Electricity, water, natural gas, refuse service, telephone, sanitary sewer, septic, cable and 

curbside recycling are available throughout the City’s water service area. 

 

b. Describe the utilities that are proposed for the project, the utility providing the service, and the 

general construction activities on the site or in the immediate vicinity which might be needed.  

 

The WSP describes the expansion and improvement of the City’s existing water system as 

described in Chapter 9. 
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C. SIGNATURE  

The above answers are true and complete to the best of my knowledge. I understand that the lead 

agency is relying on them to make its decision.  

 

Signature:  ______________________________________________________________ 

 

Date Submitted: ____________________________________________________________ 
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D.  SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS  

 

(Do not use this sheet for project actions.)  

 

Because these questions are very general, it may be helpful to read them in conjunction with the 

list of the elements of the environment.  

 

When answering these questions, be aware of the extent the proposal, or the types of activities 

likely to result from the proposal, would affect the item at a greater intensity or at a faster rate 

than if the proposal were not implemented. Respond briefly and in general terms.  

 

1. How would the proposal be likely to increase discharge to water; emissions to air; production, 

storage, or release of toxic or hazardous substances; or production of noise?  

 

Discharge to Water 

During the construction of the proposed water main and facility projects, discharge of turbid 

water could occur. After the projects are constructed and in use, development in the City’s 

water service area may be expanded into the new areas served by the City’s water system. 

Without these utility improvements, development projects would be unable to occur at the 

housing density the City anticipates will be necessary to accommodate growth. More 

development and higher population will produce more wastewater to be treated and 

discharged. Increased impervious surfaces will increase discharge of stormwater to local 

water bodies (Stillaguamish River), which may also contribute to higher flood risks. 

 

Emissions to Air 

Temporary construction emissions expected include exhaust from machinery and vehicles, 

and dust. Personal vehicles belonging to the new homes built as a result of the improved and 

expanded water system and various heating methods (wood and pellet burning stoves) would 

contribute exhaust and greenhouse gas emissions to the air. 

 

Production, Storage, and Release of Toxic or Hazardous Substances 

Chemicals such as sodium hypochlorite, ferric chloride and sulfuric acid may be used in 

proposed supply facilities to treat raw source water for potable uses.  Chemicals will likely be 

stored on site.  The proposed projects will generally improve existing conditions by 

accommodating future growth and ensuring a safe and reliable water supply. 

 

 

Production of Noise 

Temporary construction noise would be limited to daytime, work-day hours. Subsequent 

development of residential and commercial structures will also result in temporary 

construction noise. The production of noise created in new residential and commercial areas 

should be equal to current ambient noise levels within the City limits. 

 

Proposed measures to avoid or reduce such increases are:  
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Reducing Discharges to Water 

• TESC plans for each construction project will minimize and protect water bodies 

from turbid water discharge and runoff. 

• Construction work will comply with near-water work windows to avoid disturbing 

sensitive and protected fish and wildlife. 

 

Reducing Emissions to Air 

• Construction machinery and vehicle emissions shall be kept to a minimum by turning 

off equipment instead of idling during periods when equipment is not in use.  

• Appropriate dust control measures (sweeping, watering) will be implemented as part 

of each project’s TESC plan to keep construction generated dust to a minimum. 

• Green technologies and equipment should be utilized within construction of the 

proposed projects when plausible. 

 

Reducing the Production, Storage, and Release of Toxic or Hazardous Substances 

All drains for these chemicals will be secondary contained for safe transport to a lined 

waste manhole in the event of a spill.  All necessary safety equipment for chemical 

handling will be provided. 

 

Reducing the Production of Noise 

Limit construction work to daytime, work-day hours, Monday through Friday. 

 

2. How would the proposal be likely to affect plants, animals, fish, or marine life?  

 

Once completed, the water main projects will be fully buried within road right-of-way. 

During construction, discharge of turbid water to streams may occur, which could disrupt 

salmonid life history stages. Staging of excavation and fill materials and equipment on land 

would affect any plants in the immediate area.  

The facility projects could have some localized effects on plants, animals and fish. These 

projects could require clearing of existing vegetation, which could in turn affect wildlife that 

utilizes that vegetation for food or shelter. Clearing and grading for facilities may result in 

discharge of turbid water to streams, which could disrupt migration or rearing of salmonids.  

 

 

Proposed measures to protect or conserve plants, animals, fish, or marine life are:  

 

• TESC plans for each construction project will create means to protect water bodies from 

turbid water discharge and runoff. 

• Working during the summer month work-window presents less of a risk for turbid 

discharge since rain events are less frequent and severe. 

• Staging materials and equipment should be located on impervious surfaces or in 

previously cleared or impacted areas if possible.  

• There should be no further clearing of vegetation beyond what is needed for the 

construction of the projects. 
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3. How would the proposal be likely to deplete energy or natural resources?  

 

Petroleum resources will be used for the construction of the proposed projects (fuel for 

construction machinery and vehicles) and subsequent construction of residential and 

commercial structures. Housing and other structures will require heating (natural gas and 

wood/pellet burning stoves) and electricity.  

 

Proposed measures to protect or conserve energy and natural resources are:  

 

• Use of high efficiency pumps and motors and water main of sufficient diameter to 

minimize pumping losses (and associated power usage). 

 

4. How would the proposal be likely to use or affect environmentally sensitive areas or areas 

designated (or eligible or under study) for governmental protection; such as parks, wilderness, 

wild and scenic rivers, threatened or endangered species habitat, historic or cultural sites, 

wetlands, floodplains, or prime farmlands?  

 

The proposal should have no direct effect on parks, wilderness, wild and scenic rivers, 

floodplains or prime farmlands. The project could directly affect sensitive areas such as 

federally-listed threatened species habitat, cultural sites and wetlands. As discussed 

previously, construction of these projects could potentially discharge turbid water to water 

bodies (including riparian wetland areas). Church Creek and the Stillaguamish River are 

salmon-bearing streams. Bull trout is federally-listed as threatened, and has designated 

critical habitat in the Stillaguamish River. Finally, any excavation near waterways in the 

Puget Sound Lowlands could result in the discovery of historic Native American cultural 

artifacts and sites. 

The proposal could have indirect effects (via expanded clearing, grading and building in the 

service areas) on federally-listed threatened species habitat, cultural sites, wetlands and 

floodplains. Discharge of turbid water to Church Creek and the Stillaguamish River could 

affect rearing and migrating bull trout and salmonids, critical habitat and riparian wetlands 

associated with these water bodies. Excavation of structure foundations could uncover 

cultural sites. Impervious surfaces (buildings, parking lots, roads) result in increased 

stormwater runoff, which could contribute to flooding issues in the Stillaguamish floodplain. 

 

Proposed measures to protect such resources or to avoid or reduce impacts are:  

 

• TESC plans for each construction project will create means to protect water bodies 

from turbid water discharge and runoff. 

• Working during the summer month work-window presents less of a risk for turbid 

discharge since rain events are less frequent and severe. 

• Construction work will comply with near-water and migratory bird work windows to 

avoid disturbing federally-listed salmonids and wildlife.  

• Staging materials and equipment should be located on impervious surfaces or in 

previously cleared or impacted areas if possible.   
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• There should be no further clearing of vegetation beyond what is needed for the 

construction of the projects. 

• If cultural artifacts or historic resources are uncovered during construction, project 

work should be suspended immediately. Appropriate authorities at the County and 

State levels should be notified and appropriate measures taken to protect these 

resources. 

 

5. How would the proposal be likely to affect land and shoreline use, including whether it would 

allow or encourage land or shoreline uses incompatible with existing plans?  

 

The proposed projects in the WSP would allow for an expansion of residential and 

commercial uses within the City’s UGA. The UGA was defined specifically to accommodate 

population growth in the City.  

 

Proposed measures to avoid or reduce shoreline and land use impacts are:  

   

Minimize clearing and grading of vegetation to that directly needed to accomplish the 

proposed project. Ensure projects are consistent with City Planning objectives and 

ordinances. 

 

6. How would the proposal be likely to increase demands on transportation or public services and 

utilities?  

 

The direct transportation effects of the proposed projects associated with the WSP could be 

temporary loss of sidewalks, on-street parking, lane closures or detours near water main 

installation within road right-of-way. Bus stops may also be temporarily affected by work in 

the right-of-way. Water service and other utility services should not be affected during 

construction. 

Indirect effects of the proposed projects on transportation would be increased road usage and 

the need to build new roads for new developments and potentially expand and make more 

frequent repairs to existing roads. Higher population may result in increased ridership of 

community transit and expanded service route frequency and stops. The expansion and 

improvement of the water system will result in the ability to supply more water to support 

new residential and commercial developments. 

 

Proposed measures to reduce or respond to such demand(s) are:  

 

• Construction would take place in a timely manner to minimize obstructions and 

alterations of local traffic flow.  

• City-approved traffic control will be provided during construction if needed. 
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7. Identify, if possible, whether the proposal may conflict with local, state, or federal laws or 

requirements for the protection of the environment. 

 

The proposed projects may conflict with environmental protection laws; however, all projects 

proposed will be required to obtain applicable local, state and federal permits, which are 

intended to encourage avoidance, minimization and mitigation for adverse environmental 

impacts. A preliminary list of potential permits needed for proposed water main and facility 

projects are listed below. 

 

City of Stanwood 

• Building, Right-of-Way and Site Development Permits 

• Floodplain Development Permit 

• Critical Areas Compliance 

• Shoreline Conditional Use or Variance Permit (for structures within 200 feet 

landward of a water body) 

 

State 

• State Department of Ecology General Order of Approval for Diesel or Gas 

Emergency Electrical Generators (for back-up generators during power outages). 

• Section 401 Water Quality Certification through State Department of Ecology 

(needed if Section 404 required). 

 

Federal 

• Federal permits for work within wetlands or waters of the State (i.e. Section 404 or 

Section 10 approval through the Army Corps of Engineers), including associated 

Endangered Species Act, Coastal Zone Management and National Historic 

Preservation Act compliance. 
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CITY OF POULSBO   

 
 
 

INTRODUCTION 

The City of Stanwood (City) 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 City’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 required 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 our State’s water resources, and to 
better manage these resources for fish and other wildlife.  Municipal water suppliers are obligated under 
the Water Use Efficiency Rule to enhance the efficient use of water by the system and/or its consumers. 
  

The Water Use Efficiency Rule applies to all municipal water suppliers and requires suppliers to: 

• Develop WUE goals through a public process and report annually on their performance; 

• Maintain distribution system leakage 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 2009, 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 
(Ecology). The Water Use Efficiency Guidebook defines the necessary components of a WUE program 
as four fundamental elements. 

Water Use Efficiency Program 
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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.  For systems with less than 500 connections, the DSL standard may be increased to 
20 percent if a request with supporting data is provided to the DOH.   

3. Goal setting to provide a benchmark for achievement and to help define the success of the 
WUE program. 

4. Annual performance reporting on progress towards meeting WUE goals. 

WATER SUPPLY CHARACTERISTICS 

All water supply to the City’s water system is provided by four groundwater wells in the East 
Stanwood Aquifer and one groundwater spring source.  The City’s oldest source of supply, the Hatt 
Slough Springs, is located south of the City limits on the south side of the Hatt Slough and provides 
only a small portion of the total water supply to the system.  The main source of supply is from the 
Bryant Wells, located near State Route (SR) 532 and 268th Street NW.  However, Bryant Well No. 2 
has declined in capacity and is currently planned for replacement.  The Cedarhome Well was recently 
installed to replace the Sill Well and is located east of Cedarhome Elementary School.  Fure Well, 
which is located within the northeast corner of the City limits, provides a small portion of water 
supply to the system.  A summary of the well sources is shown in Table 1, and a more detailed 
description of each source of supply is provided in Chapter 2 of the City’s Comprehensive Water System 
Plan (WSP).   

Table 1 
Supply Facilities Summary 

Pressure Year 

Existing 
Pumping 
Capacity

 Well 
Depth

 Well 
Diameter Pump

Pump 
Motor 
Size Control

Well Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Bryant Well #1 297 Zone 1948 1,350 250 12 Turbine 75 Cl2/Mn/H2S/As Knittle Tanks

Bryant Well #21 297 Zone 1966 350 200 12 Turbine 75 none Knittle Tanks
Fure Well 297 Zone 1951 100 157 12 Turbine 15 none Continuous
Hatt Slough Springs 125 Zone 1934 350 n/a n/a Centrifugal 10 Cl2 Continuous
Cedarhome Well 297 Zone 2008 600 490 12 & 16 Turbine 100 Cl2 Knittle Tanks

1 = Bryant Well #2 is scheduled for replacement.

2 = Cl2: chlorination; Mn: manganese filtration; H2S: hydrogen sulfide removal; As: arsenic removal.

Water 
Treatment2



Water Use Efficiency Program 
 
 

 

 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 3 STA\107-088\PLAN\Water Use Efficiency Program.doc(6/9/10-15:44) 

 

The City 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 City has acquired water right 
certificates for all of the sources shown in the table.  Additional water rights information for each 
source may be found in Chapter 6 and on the certificates, permits and water rights self assessment, 
which are included in Appendix I. 

Table 2  
Existing Water Rights   

Sources of water derive from recharge of precipitation into aquifers that discharge to City-owned wells 
and springs.  The groundwater recharge does not appear to be restricted by growth in the aquifer 
recharge areas for these sources.  Groundwater recharge to the City’s sources of supply occurs within 
the Stillaguamish River watershed (WRIA 5) and these sources are beneficially used within WRIA 5.  

The sources of supply are not located in any of the 16 fish-critical basins established by the Department 
of Ecology.  The City water rights are senior to instream flow rule and not subject to limitation by 
stream flow in the Stillaguamish River or its tributaries.  The Stillaguamish River Watershed Chinook 
Salmon Recovery plan has identified increasing stream flow as a goal to improve habitat conditions for 
Chinook salmon, a species designated under the Endangered Species Act as Threatened in the 
Stillaguamish basin.  However, stream flow in the tidally-influenced portion of the Stillaguamish River is 
not considered a limiting factor in salmon recovery planning. 

Environmental factors such as drought or climate change are not likely to affect recharge to the sources.  
Groundwater levels fluctuate seasonally but recover each spring to previous year levels.  Some general 
declines in water levels during pumping are attributed to well inefficiency, which will be addressed within 
the 6-year planning period as part of the WSP CIP to rehabilitate existing wells or replace supply wells in 
the same body of groundwater. 

Permit or Old Primary or Existing Water Rights
DOH Certificate Certificate Priority Supplemental Instantaneous Annual
No. Source Name Number Number Date Right Use (gpm) (cfs) (acre-ft)(gpm)

S01 Hatt Slough Springs S1-02432CWRIS 1164 
(old permit 1234)

9/28/1928 Primary Permanent 1,125 2.5 - -

S02 Bryant No. 11 G1-00741CWRIS 615
(old permit 670)

2/20/1948 Primary Permanent 2,000 4.5 2,400 1,487

S03 Bryant No. 21 G1-00741CWRIS 615
(old permit 670)

2/20/1948 Primary Emergency 2,000 4.5 2,400 1,487

S04 Fure Well G1-01067CWRIS 616
(old permit 976)

2/11/1949 Primary Emergency 150 0.3 121 75

S07
Cedarhome Well2

(transferred from Sill 
Well )

CG1-04239
2986 

(Sill Well)
3/6/1956 

9/21/2001 (change) Primary Permanent 500 1.1 807 500

1 = Bryant Wells No. 1 and No. 2 are authorized by the same water right.  Quantities shown are for the entire right, not each individual well.
2 = The change application for Cedarhome Well was approved for 500 gpm; however, the Sill Well water right was 600 gpm.  Ecology 
       agreed to approve the transfer of 600 gpm provided that it could be shown that the withdrawal of 600 gpm would not cause seawater 
       intrusion.  The City is working on developing this information for Ecology's review.
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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 City’s water use data, 
demand forecasts and other planning requirements are contained in Chapter 4 of the WSP.  The City 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 City’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 shall be evaluated and 
reestablished a minimum of every six years.  In compliance with the new WUE Rule, a public 
hearing was held on January 24, 2008 to present and discuss goals.  Background on the City’s 
proposed WUE program, water supply characteristics, water demand forecasts and other elements 
were made available two weeks prior to the public forum date.  All comments received at the forum 
were reviewed and considered by the City.  The City’s current WUE goals were adopted by the City 
at a regularly scheduled City Council meeting on February 3, 2008.  In the future, WUE goals will be 
evaluated and reestablished during the water system planning process, or at minimum of every six 
years. 

Based on the successful implementation of the current WUE program, the City has achieved one of 
the goals adopted in 2008 and has saved approximately 165 million gallons of water over the 
previous 6 years.  New goals have been proposed based on the demand analysis and projections 
presented in the City’s Comprehensive Water System Plan (WSP).  It is anticipated that the proposed 
goals will be adopted along with the WSP at a regularly scheduled City Council meeting. Prior to 
adoption of the goals, a public notice will be posted at least two weeks before a City Council 
meeting public forum for presenting and considering public comments.   

The proposed goals and objectives of the City’s WUE program consist of: 
• Reduce the 4-year rolling average demand per equivalent residential unit (ERU) by 5 percent 

by 2019 and by 8 percent by 2029.  This represents an average demand per ERU of 201 
gallons per day by 2019 and 195 gallons per day by 2029; and 

• Maintain distribution system leakage at 10 percent or less through 2029. 

The City 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 City’s Water Department or in coordination with other City 
departments.  Reducing the demand per ERU is a demand side goal that can be achieved through 
carrying out measures that affect customers’ water use. 
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Evaluation and Selection of Water Use Efficiency Measures 

The City'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 City that must be either evaluated or implemented. 

The City served 3,051 water service connections in 2009.  Based on the number of connections, at 
least six WUE measures must be evaluated or implemented.  Measures that are mandatory cannot be 
credited towards the system’s WUE measures.  Since the City 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 City’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 City must calibrate and maintain meters based on generally accepted industry standards and 
manufacturer information.  Compliance will be maintained by the City by performing maintenance 
on the source and service meters every five to ten 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 City’s rolling 3-year average DSL was 10 percent in 2009; 
however, total distribution system leakage in 2009 alone was only 8.6 percent.  The City has 
increased recordkeeping and estimating of authorized water consumption uses such as construction, 
flushing and fire fighting activities to reduce the amount of DSL in the system.  The City will also 
conduct a system-wide leak detection survey in 2010, 2011 and 2012 to identify leaking water mains. 
It is anticipated that the 2009 DSL of 8.6 percent can be maintained through new record keeping 
practices and the completion of the leak detection survey in 2012. 
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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 City’s annual Consumer Confidence 
Report (CCR) to customers and includes information on the system’s DSL, progress towards 
meeting WUE goals and tips for customers on using water more efficiently.  
 
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 City’s current utility rates are designed to 
discourage excessive water use.  The uniform block rate structure imposes a unit charge for water 
use above the base amount allowed for each meter size.  For ¾-inch meters that typically serve 
single family residences, customers that use over 600 cubic feet in one billing cycle are billed an 
additional $2.31 for every 100 cubic feet of water consumed in excess of 600 cubic feet. 

The City will be conducting a water rate study in 2010 and will consider alternative rate structures 
that will further encourage WUE.  The water rate study will evaluate an inclining block rate structure 
that imposes an increased unit charge with higher water use above the base amount allowed.  The 
rate study will also evaluate seasonal rates to reduce peak summer water use.   

Reclamation Opportunities 

The City has evaluated reclamation opportunities but has determined that reuse opportunities will 
not be beneficial because the cost to construct improvements to the existing wastewater treatment 
plant and separate conveyance systems is much more than the financial savings resulting from the 
potential water savings.   

The City’s wastewater treatment plant does not treat wastewater to a level that can be used for 
reclaimed purposes.  Significant upgrades to the wastewater treatment plant and the installation of 
purple pipe would be necessary to provide reclaimed water to customers.  The City’s highest water 
users consist of businesses such as food processing and packing plants, a nursing facility and a 
grocery store that rely on potable water and likely would not purchase reclaimed water.  Customers 
that could utilize reclaimed water include large irrigators such as parks, schools and cemeteries.  A 
car wash facility is also located near the wastewater treatment plant and could utilize reclaimed water 
if available.   

The City’s 2009 Comprehensive Sewer System Plan recommends a Headworks Study and Loading 
Analysis to be completed in 2014.  The study will consider improvements to enable the wastewater 
treatment plant to produce reclaimed water when the treatment capacity is expanded. Improvements 
to the wastewater treatment plants are scheduled beyond 2022 in the 2009 Comprehensive Sewer System 
Plan. 
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Selected measures  

The City has chosen to implement three different WUE measures in addition to those that are 
mandatory or required to be evaluated.  Each of the chosen measures will be implemented for all 
three customer classes.  The City’s WUE program, therefore, counts as nine WUE measures, which 
exceeds the requirement of six WUE measures based on the number of service connections.   

Customer Education 

Customer education that is carried out more than once a year counts towards meeting the program 
requirements for WUE measures.  The City will provide periodic customer education, in addition to 
the annual CCR, through school outreach activities, brochures in water bills and support of regional 
educational programs.  Since this measure will be implemented for all customer classes, it counts as 
three WUE measures for the City’s program. 

Indoor Conservation Kits  

The City will offer free indoor conservation kits to all customers.  These kits may include high 
efficiency showerheads, faucet aerators, toilet tank water displacement bags, leak detection dye 
tablets for toilets and informational brochures.  Additional advertising efforts will be made to 
promote the availability of these kits, which include placing notices in utility bills, links on the City 
website and displaying the kits at public events.  Since this measure will be implemented for all 
customer classes, it counts as three WUE measures for the City’s program. 

Outdoor Conservation Kits  

The City will offer free outdoor conservation kits to all customers.  These kits could include a 
garden hose nozzle, an automatic shut-off for manual lawn and garden sprinklers, rain gauge and 
leaky hose repair kit.  Additional advertising efforts will be made to promote the availability of these 
kits which include placing notices in utility bills, links on the City website and displaying the kits at 
public events.  Since this measure will be implemented for all customer classes, it counts as three 
WUE measures for the City’s program. 

Water Bill Showing Consumption History 

The City is currently updating its utility billing system.  Once complete, the City will evaluate the 
ability to add consumption history charts and information on water bills.  If implemented, this will 
count as three additional WUE measures for the City’s program. 

Water Use Efficiency Program Schedule and Budget 

The WUE measures described above and selected for implementation by the City are summarized in 
Table 3 with their corresponding schedule and budget.  The successful implementation of this 
program is expected to achieve a 5 percent water use reduction by the year 2019 and an 8 percent 
water use reduction by the year 2029, as shown in Chart 1. 
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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 Detection 2010-2012 $6,000/yr
 Customer Education - Annual Consumer Confidence Report Ongoing $500/yr

Measures That Must be Evaluated

Rate Structure1 2010 $40,000
Reclamation Opportunities 2014/2022 Sewer CIP Funded

Selected Measures

 Customer Education - School Outreach, Brochures, etc. Ongoing $1,000/yr
 Indoor Conservation Kits 2013-2029 $2,000/yr
 Outdoor Conservation Kits 2013-2029 $1,500/yr
 Water Bill Showing Consumption History

1 = Rate structure budget reflects water rate study cost.

Not Determined at this Time
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Chart 1 
WUE Program Projected Water Savings 
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Water Use Efficiency Program Evaluation and Reporting 

The City will continue to evaluate overall demand, per capita and per ERU water use, and the 
amount of DSL on an annual basis.  The City 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 ERU 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 City will continue to provide annual WUE performance reports to its consumers in the 
Consumer Confidence Report, and will detail the results of water use monitoring and progress 
towards achieving the system’s WUE goals.  A copy of the City’s 2009 CCR is included in 
Appendix L of the City’s WSP. 
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CITY OF POULSBO   

 
 

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 of the municipal water supply that it 
supplies by preventing backflow of contaminants through cross connection.  A cross connection is 
any physical connection, actual or potential, between a water system and any source of non-potable 
substance.  All public water systems in Washington State are required to implement a cross 
connection control program.  All required elements of a local CCC program must be documented 
and included in either the Comprehensive Water System Plan (applicable to the City of Stanwood) 
or Small Water System Management Program document (not applicable).  The State mandate for a 
CCC program 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 
and 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. 

PURPOSE AND SCOPE 

This document establishes minimum standards for the City of Stanwood (City) 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 devices.  In addition, permitting and inspection requirements for existing and 

Cross-Connection Control
Program 



C I T Y  O F  S T A N W O O D  

 
 

 

 

STA\107-088\PLAN\Cross-Connection Program.doc(6/3/10-12:38) 2 CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 

   

new backflow prevention devices are described.  The document concludes with recommendations 
the City is advised to address 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 RCW 
Title 43 require purveyors to protect the public water systems from contamination.  In addition, 
WAC 246-290-490 establishes cross-connection control program requirements for the State.  In 
Washington State, the Department of Health (DOH) and the Department of Community, Trade and 
Economic Development are the lead agencies for the development and administration of the State’s 
CCC program. The City has an adopted cross-connection control ordinance in Chapter 12.18, Water 
Utility Regulations of the City’s Municipal Code.  This code establishes the City’s authority in 
implementing a cross-connection control program and prohibits cross connections.  

RESPONSIBILITY 

The City is responsible for protecting its public water supply from contamination due to backflow of 
pollutants through water service connections.  If the City determines that a backflow prevention 
device is necessary at a customer’s premise, the City will notify the customer to install an approved 
backflow device. Installation of said backflow device(s) shall be a condition of continued water 
service from the City.  Upon installation, the customer shall notify the City requesting inspection 
and testing of said device(s).  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 Stanwood 
Municipal Code Chapter 12.18, may be punished in accordance with the Stanwood Municipal Code. 
 Any person, firm or corporation who violates any provisions and requirements of this document 
shall be subject to discontinuance of supply of City water to the premise. Discontinuance of the 
City’s potable supply to the premise shall remain in effect until corrective action, as required by the 
City, is completed, tested and approved. 

CROSS-CONNECTION CONTROL PROGRAM 

The City has implemented the required elements of the CCC program as listed above. This 
document describes the City’s current CCC program and also discusses program elements that the 
City needs to continue.  The City is committed to protecting the public water supply from 
contamination by eliminating potential cross connections.  The City’s CCC program that follows 
includes a statement of its goals and objectives, the evaluation of CCC elements, the program 
implementation schedule and recommendations. 
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CCC Program Goals and Objectives 

The goals and objectives of the City’s CCC Program consist of: 

• Prevent contamination of the public water supply by eliminating cross connections; 

• Inventory all potential cross-connection hazard areas; and 

• Establish an inspection and maintenance program for all backflow prevention devices. 

The City will achieve these goals and objectives through the implementation of the CCC program 
that follows.  

Evaluation of CCC Program Elements 

The City is required to develop and implement a cross-connection control program. All required 
elements of a local CCC program must be documented and included in the City’s Comprehensive 
Water System Plan.  The evaluation of these CCC program elements and 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 
the legal document. Ordinance Number 721 was passed by the City to authorize the CCC program 
described in Chapter 12.18 of the City’s Municipal Code.  This section establishes the City’s 
authority to implement a cross-connection program and prohibits cross connections.  

In addition, the American Water Works Association (AWWA) published a manual entitled 
Recommended Practice for Backflow Prevention and Cross-Connection Control (AWWA M14) that outlines 
cross-connection control procedures that is recommended by the WAC requirements as a tool for 
developing a CCC program.  This manual specifically lists types of backflow devices that should be 
used for different premises.  Stanwood’s Municipal Code currently references the AWWA document 
as part of its CCC program.   

Evaluation of Service Connections 

This CCC program element requires that the purveyor develop and implement procedures for 
evaluating existing and new service connections to assess the risk of connecting the consumer’s 
premises to the purveyor’s public water system.  This element also requires that the purveyor notify 
the consumer within a reasonable timeframe 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 City has an established procedure for evaluating new service connections for potential cross 
connection.  This risk assessment evaluation is performed during the building permit process for 
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new water service applicants.  If a backflow device is required as a result of this evaluation, the 
device, owner’s name, property address and other pertinent information is recorded on a list that is 
filed at the City’s Public Works facility.   

The City has performed a system-wide risk assessment of all existing non-residential service 
connections.  Connections that have been determined to be high risk cross-connection hazards are 
required to be tested annually.  The City tracks this through their Cross Track BMI program.  High 
risk cross-connection hazard customers are sent out notices when their testing is due and are 
required to return test results to the City. 

A system-wide risk assessment for all existing residential service connections was begun in summer 
2009 and is anticipated to be completed in 2010.  A sample letter that was sent to residential 
customers and a questionnaire form for determining the potential for cross connection hazards is 
included in Appendix A.  A reevaluation is conducted through the building permit process to verify 
if the change in use of the premises requires a change in risk for a cross connection.  

Table 1 lists standard abbreviations for backflow prevention devices.  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

 
Table 2 shows typical premises located within a water service area and the appropriate backflow 
device necessary to prevent contamination to the public water system.   



Cross-Connection Control Program 
 
 

 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN 5 STA\107-088\PLAN\Cross-Connection Program.doc(6/3/10-12:38) 

 

Table 2 
Premises Requiring Mandatory Service Protection 

Premises Protection Premises Protection

Beverage Bottling Plants RPBA Nursing Homes RPBA
Car Washes RPBA Petroleum Processing or Storage Plants RPBA
Chemical Plants RPBA Piers and Docks RPBA
Fire Sprinkler Services DCVA Radioactive Material Processing Plants
Food Processing Plants DCVA or Nuclear Reactors
Sewage Lift Stations RPBA Hospitals, Medical Centers and Clinics RPBA
Sewage Pump Stations RPBA Sewage Treatment Plants RPBA
Laboratories RPBA Tall Buildings (Over 30', Domestic Water) DCVA
Metal Plating Industries RPBA Unapproved Auxiliary Supply RPBA
Mortuaries RPBA

RPBA

 
Table 3 shows various facilities and the minimum level of required protection for each facility. 
Table 4 lists fixtures, equipment, and areas that have the potential to contaminate the public 
drinking water system.  Table 4 also shows the minimum protection required by the City to prevent 
such contamination.  These tables are referenced by the City during the risk assessment for each 
premises.   

Table 3 
Facilities Requiring Backflow Protection 

Facilities Protection Facilities Protection

Battery Manufacturing or Repair Facilities RPBA Film Processing Facilities RPBA
Boat Marinas RPBA Ice Manufacturing Plants RPBA
Canneries DCVA Mobile Home Parks DCVA
Cold Storage Plants RPBA Packing Houses (Slaughter Houses) RPBA
Commercial Laundries RPBA Paper Product Plants RPBA
Concrete Mixing Plants DCVA Parks and Playgrounds DCVA
Dairies DCVA Plasma Centers RPBA
Dry Cleaners RPBA Sand and Gravel Plants DCVA
Dry Docks RPBA Ship Repair Facilities RPBA
Farms DCVA Shopping Centers DCVA
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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 Steam Cleaners RPBA
Etching Tanks AG/RPBA Steam Ejectors RPBA
Fermenting Tanks AG/RPBA Steam Generating Facilities RPBA
Fertilizer Injection Equipment RPBA Sterilizers RPBA
Film Processors RPBA Stills RPBA
Fire Department Connections w/o chemicals DCVA/DCDA Stream-Air Sprays 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

Continued on Next Page
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Table 4 (continued) 
Fixtures, Equipment and Areas with Backflow Potential 

Table 5 summarizes the number of each type of backflow prevention assembly protecting the City’s 
distribution system as of June 2009.    

Table 5 
Summary of Backflow Prevention Assemblies 

Type of Device Quantity

AG 0
RPBA 43
DCVA 75
PVBA 0
SVB 0
AVB 0
Other 0

 

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 devices should be properly installed 
to eliminate the risk of contamination. 

Fixtures, Equipment and Areas Protection Fixtures, Equipment Areas Protection

Foamite Systems RPBA/RPDA Urinals (Internal) AG
Fountains, Ornamental AG/RPBA Used Water Systems RPBA
Fume Hoods RPBA Vats AG/RPBA
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 AG/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 Continued
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The City endeavors to eliminate potential cross connections where possible.  The City does not 
allow any potential cross connection unless it is protected by an approved backflow device for which 
a permit has been issued.  Backflow devices are inspected to ensure they are installed in the manner 
for which they were approved.  Owners shall be responsible for following the provisions of the 
City’s CCC program.  In addition, owners shall be responsible for the elimination or protection of all 
cross connections on their premises.  The City maintains an inventory of existing backflow devices 
that it currently operates, maintains and inspects.  This inventory includes all devices on customers’ 
premises that are the responsibility of the customer to maintain.  This inventory is on file at the 
Public Works facility and is updated as necessary.   

Personnel Certification 

WAC 246-290-490 requires that personnel, including one certified Cross-Connection Control 
Specialist (CCS), are provided by the purveyor to develop and implement a CCC program.  Ms. Gina 
Melander, Utility Water Treatment Plant Operator, is certified as a Cross-Connection Control 
Specialist.  The City will continue to provide properly certified personnel to implement the CCC 
program. The City has the properly certified staff to implement and maintain a CCC program as 
outlined by the State.   

Backflow Device Inspection and Testing 

DOH requires that all backflow devices 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 City is responsible for maintaining those devices that are installed on the public water 
distribution system, not including those devices installed after a meter on private premises.  For 
devices installed on customers’ premises, the customer shall contact the City requesting inspection 
and testing of said devices.  The customer is subject to all applicable inspection and testing fees as 
may be established.  On new installations, the City: 1) provides an on-site evaluation and/or 
inspection of plans to determine the type of backflow device, if any, that will be required; 2) issues 
permits; and 3) performs inspection.   For existing premises, the City performs evaluations and 
inspections of plans and/or premises and informs 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 City may shorten this time 
period depending on the degree of hazard involved and the history of the device(s) in question. The 
City then inspects the premises on or after the expiration date of the required action to correct a 
cross connection.  If found to not be in compliance with the City’s request, the owner receives 
written notice that water service to the premises will be discontinued.  If the owner informs the City 
of extenuating circumstances as to why the correction has not been completed within five working 
days of receipt of the notice of termination, the City may grant a time extension up to, but not 
exceeding, 30 days.   

Inspection and testing of devices shall be done: 1) during the initial installation; 2) during on-site 
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reviews of existing installations; 3) after any repairs or maintenance; 4) after any relocation; and 5) on 
an annual basis.  When an initial installation or annual test indicates that a backflow device is not 
functioning properly, the owner shall correct the malfunction within five working days as directed by 
the City.  The owner shall contact the City after correcting the problem for re-inspecting and testing 
of the device(s).  

The owner shall be responsible for the payment of all fees for permits, annual or semi-annual device 
inspection/testing, re-testing if the device fails to operate correctly and any re-inspections for non-
compliance with City requirements.  The fee for a backflow device permit shall be the same as the 
fee for a plumbing permit as specified in the Stanwood Municipal Code.   

The City maintains records of backflow device inspections at the Public Works facility.  Sample 
letters to customers regarding backflow device testing and inspection are included in Appendix A. 

Testing Quality Control Assurance Program 

This program element requires development and implementation of a quality control assurance 
program for the testing of backflow prevention devices. Successful implementation of this program 
element assures that all backflow prevention devices are tested in a similar manner and kept in 
optimal condition.   

The City shall ensure that all testing procedures are completed in a consistent manner.  Only 
certified personnel shall be utilized to test backflow devices.  Testing shall be recorded on the proper 
forms and maintained at the Public Works facility.  Examples of testing forms can be found in the 
AWWA Recommended Practice for Backflow Prevention and Cross-Connection Control manual.  Personnel shall 
be trained as outlined by the State, fulfilling all necessary requirements in order to comply with WAC 
246-290-490.   

Testing personnel shall adhere to the following steps: 1) use only properly operating and calibrated 
gauge equipment; 2) follow proper field test procedures; 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 device immediately after repair or maintenance.   

In addition to the above steps, the following testing procedures shall be performed by a certified test 
personnel: 1) advise the 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 
residential 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.  For further 
testing details, refer to the AWWA manual.   

Incident Response 

This CCC program element requires that the purveyor develop a backflow incident response plan. 
The following paragraph outlines the City’s response to a backflow incident.  Other emergency 
response procedures are included in the City of Stanwood Emergency Response Plan. 
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Emergency Condition: Water System Contamination Due to a Backflow Incident 

Impact on System: Potentially major impact.  Water not suitable for potable use - loss of supply. 

Emergency Response:  
1. Notify the City CCS personnel of the incident. 
2. Shut down the affected mains if possible to contain the affected 

contaminants. 
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 City of Stanwood Emergency Response Plan outlines procedures to be followed if 
an emergency arises.  When a cross-connection control emergency is called into the Stanwood 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 notifies any 
water division personnel as deemed necessary, depending on the severity of the emergency.  All 
emergencies are reported to Mr. Andrew Bullington, Public Works Director, who is responsible for 
coordinating with water division personnel, as well as other emergency responders, as 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 City’s Consumer Confidence Report includes information on cross-
connection control and tips for preventing cross connections.  

Recordkeeping 

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 devices are protecting the 
public water system; 

• Assessed hazard level of each backflow device; 
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• Inventory information on approved air gaps, including location, degree of hazard, installation 
date, inspection history, inspection results and personnel conducting inspections; 

• Backflow inventory information, including location, assembly description, installation date, 
inspection history, test and repair history, test results and inspecting personnel; 

• Atmospheric Vacuum Breaker (AVB) inventory, including location, description, installation date, 
inspection history and inspecting personnel; and 

• Program summary and backflow incident reports. 

The City currently maintains these records at the Public Works facility 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 cross-connection control requirements may be 
imposed by DOH in any permits issued in accordance with Chapter 90.46 RCW.  The City currently 
does not 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 City will follow all 
requirements of the permits issued under Chapter 90.46 RCW. 

PROGRAM IMPLEMENTATION AND RECOMMENDATIONS 

The City’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.  The City should 
continue its inspection practices of the installed approved backflow devices and documenting 
inspections to comply with the regulatory requirements. 

The City currently meets the regulatory requirement of having at least one CCS (cross-connection 
specialist) within the water division to administer its CCC program.  The City is encouraged to 
continue its active training program in order to comply with these requirements. 
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CHAPTER 4 
4.000  WATER 

4.010 General 
Any extension of the Stanwood Water System must be approved by the Public Works 
Department and all extensions must conform to Washington State Department of Health 
guidelines, North Snohomish County Coordinated Water System Plan, City of Stanwood 
Comprehensive Water System Plan, and Stanwood Fire Department requirements. 

In designing and planning for any development, it is the developer’s responsibility to see that 
adequate water for both domestic use and fire protection is attainable.  The developer must 
show, in the proposed plans, how water will be supplied and whether adequate water pressure 
and fire flows will be attained in case of fire.  A hydraulic analysis of the system will be 
performed by the City to ensure necessary improvements are being provided. 

Anyone who wishes to extend or connect to the City’s water system should contact the Public 
Works Department for a water extension/connection fee estimate.  This fee estimate is an 
estimate of the costs due to the City for a waterline extension or connection.  

Prior to the release of any water meters, all Public Works improvements must be completed 
and approved including granting of right-of-way or easements, and all applicable fees must be 
paid.   

Issuance of building permits for new construction of single family subdivisions shall not occur 
until final Public Works approval is given.  For commercial projects, building permits may be 
issued upon completion and acceptance of the required fire protection facilities.  A 
construction bond, in accordance with the Stanwood Public Works Standards, will be required 
for the remaining public works improvements.  Certificate of occupancy will not be issued 
until final Public Works approval is given for all improvements. 

4.020 Design Standards 
The design of any water extension/connection shall conform to City Standards and any 
applicable standards set forth herein.  

The layout of extensions shall provide for the future continuation and/or “looping” of the 
existing system as determined by the City. 

The General Notes on the following pages shall be included on any plans dealing with water 
system design. 

4.030 Water Main Construction General Notes 
1. All workmanship and material shall be in accordance with City of Stanwood 

standards and the most current copy of the State of Washington Standard 
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Specifications for Road, Bridge, AWWA Standards, APWA and Municipal 
Construction. 

2. A preconstruction meeting shall be held with the City prior to the start of 
construction. 

3. Water mains shall be ductile iron cement mortar lined thickness Class 52. 

4. Gate valves shall be resilient wedge, NRS (Non Rising Stem) with O-ring seals.  
Valve ends shall be mechanical joint or ANSI flanges.  Valves shall conform to 
AWWA C509 or C515.  Gate valves shall be Mueller, M & H, Kennedy, Clow R/W, 
AVK, or Waterous.  Existing valves to be operated by City employees only.   

5. Hydrants shall be M & H Reliant Style 929, Mueller Centurion, or Clow F-2500 or 
Waterous Pacer.  Hydrants shall be bagged until system is approved.  Hydrants will 
come complete with Storz adapters. 

6. All lines shall be chlorinated and tested in conformance with the above referenced 
specification (Note 1). 

7. All services shall be installed with continuous tracer tape per WSDOT/APWA 
Standards. 

8. Provide traffic control plan(s) as required in accordance with MUTCD. 

9. All water mains shall be staked for grades and alignment by an engineering or 
surveying firm capable of performing such work. 

10. All existing cement asbestos pipes shall be handled and disposed of according to 
State and Federal statutes. 

11. Call Underground Locate at 1-800-424-5555 a minimum of 48 hours prior to any 
excavations. 

12. The City will be given 72 hours notice prior to scheduling a shutdown.  Where 
connections require “field verification”, connection points will be exposed by 
contractor and fittings verified 48 hours prior to distributing shutdown notices. 

13. At any connection to an existing line where a new valve is not installed, the existing 
valve must be pressure tested to City standards prior to connection.  If an existing 
valve fails to pass the test, the contractor shall make the necessary provisions to test 
the new line prior to connection to the existing system or install a new valve.   

4.040 Main Line 
A. Water mains shall be sized to provide adequate domestic plus fire flow at minimum 

residual pressure of 20 psi.  The quantity of water required shall not be less than as 
outlined in the Stanwood Comprehensive Water System Plan, unless adequate fire 
flow requirement calculations are provided.  Maximum allowed velocity will be 8 feet 
per second. 

B. The minimum water main size shall be 8 inches diameter as long as fire flow 
requirements can be met.  Larger size mains are required in specific areas outlined in 
the Stanwood Comprehensive Water System Plan.  Nothing shall preclude the City 
from requiring the installation of a larger sized main in areas not addressed in the 
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Comprehensive Water System Plan if the City determines a larger size is needed to 
meet fire protection requirements or provide future service. 

C. The City Engineer or designated representative shall determine if soil conditions or 
other protection measures require bonding or polyethylene encasement. 

D. Where practical, mains shall be looped to increase reliability and fire flow capacity.  
Dead end 8-inch mains shall not be longer than 400 lineal feet unless approved by 
the Public Works Director or City Engineer. 

E. All pipe for water mains shall have flexible gasket joints and shall be Ductile Iron 
Pipe.  Ductile iron pipe shall conform to AWWA C 151 Class 52 and have a cement 
mortar lining conforming to AWWA C 104.  Non-restrained joints shall be push-on 
type or mechanical joint, conforming to AWWA C 111. 

F. All fittings for ductile iron pipe shall be ductile iron fittings conforming to AWWA C 
153.  All shall be cement mortar lined conforming to AWWA C 104.  All fittings 
shall be connected by flanges or mechanical joints.   

G. The minimum cover for all water mains from top of pipe to finish grade shall be 36 
inches and the maximum cover shall be 60 inches, unless otherwise approved. 

4.050 Connection to Existing Water Main 
The developer’s engineer shall be responsible for determining the scope of work for 
connection to existing water mains. 

It shall be the Contractor’s responsibility to field verify the location and depth of the existing 
main and the fittings required to make the connections to the existing mains. 

4.060 Service Interruption 
The contractor shall give the City a minimum of 72 hours notice of any planned connection to 
an existing pipeline.  This includes all cut-ins and live taps.  Notice is required so any 
disruptions to existing services can be scheduled.  The City will notify customers involved or 
affected of the water service interruption.  The contractor shall make every effort to schedule 
water main construction with a minimum interruption of water service.  In certain situations, 
the City may dictate scheduling of water main shutdowns so as not to impose unnecessary 
shutdowns during specific periods to existing customers. 

4.070 Hydrants 
A. The lead from the service main to the fire hydrant shall be ductile iron cement 

mortar lined Class 52 no less than 6 inches in diameter up to 50 feet in length.  Over 
50 feet in length shall be sized to meet the fire flow requirement. 

B. Fire hydrants shall have two, 2½-inch outlets and one 4½ inch pumper port outlet.  
All outport threads shall be National Standard thread.  The valve opening shall be 
5¼-inch diameter.  The hydrant shall have a positive and automatic barrel drain and 
shall be of the “safety” or breakaway style.  All hydrants shall have Storz fittings.  
Hydrants shall be M & H Reliant Style 929, Mueller Centurian, Clow F-2500 or 
Waterous Pacer.  All hydrants shall be bagged until system is approved. 
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C. The Public Works Department and Stanwood Fire Department work together to 
ensure that adequate hydrant spacing and installation are achieved. 

Unless otherwise required by the governing authority, the following guidelines shall 
apply for hydrant number and location. 

1. At least one hydrant shall be installed at all intersections. 
2. Hydrant spacing of 600 feet shall be required in all areas servicing single 

family and duplex residential areas.  All single family lots shall be within 300 
feet from a fire hydrant, as measured along the path of vehicular access. 

3. Fire hydrants serving any use other than detached single family dwellings or 
duplex dwelling on individual lots will be located not more than 300 feet on 
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 
Stanwood Fire Department. 

4. Hydrants located in dead-end areas or cul-de-sacs shall service an area of no 
more than 120,000 square feet. 

D. For requirements regarding use, size and location of a fire department connection 
(FDC) and/or post indicator valve, contact Stanwood Water Department.  Location 
of FDC shall be shown on water plans. 

E. Where needed, the Public Works Department or Stanwood Fire Department may 
require hydrants to be protected by two or more posts, each 4 inches in diameter by 
5 feet in height made of either reinforced concrete or steel. 

F. Fire hydrants must be installed, tested, and accepted prior to the issuance of a 
building permit. 

4.080 Valves 
All valves and fittings shall be ductile iron with ANSI flanges or mechanical joint ends.  All 
existing valves shall be operated by City employees only. 

Valves shall be installed in the distribution system at sufficient intervals to facilitate system 
repair and maintenance, but in no case shall there be less than one valve every 1000 feet.  
Generally, there shall be a minimum two valves on each tee and three valves on each cross.  
Specific requirements for valve spacing will be made at the plan review stage. 

A. Gate Valves, 2-inch to 12-inch.  The design, materials and workmanship of all gate 
valves shall conform to AWWA C509 or AWWA C515, latest revision.  Gate valves 
shall be resilient wedge non-rising stem (NRS) with two internal O-ring stem seals.  
Gate valves shall be Mueller, M & H, Kennedy, Clow R/W, AVK, or Waterous. 

 Gate valves shall be used on all 2-inch to 12-inch lines. 

B. All valves larger than 12 inches shall be approved as determined by the Public Works 
Director.  Butterfly valves shall be used on all lines 14 inches or larger, unless the line 
will be flushed with a polypig. 

C. Valve Box.  All valve boxes shall be cast iron per WSDOT/APWA Standards.  In 
areas where valve box falls in road shoulder, the ditch and shoulder shall be graded 
before placing asphalt or concrete pad.   
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D. Valve Marker Post.  Valve marker posts shall be 4-inch x 4-inch reinforced concrete 
or schedule 40 steel posts 5 feet long stamped with “W” and distance to valve.  Post 
shall be painted with 1 base coat and 2 coats white oil base enamel.   

4.090 Casing 
Steel casing pipe shall be schedule 20 steel or equal.  Pipe spacers shall be Calpico Model PX 
or equal with at least eight runners.  Casing pipe and spacers shall be sized for pipe being 
installed.  Install minimum of three spacers per section of pipe.  Cap ends with end seals equal 
to APS Model Wrap Around End Seal. 

4.100 Air and Vacuum Release Valve 
Air and vacuum release valves (ARV) shall be per WSDOT Standard Plans.  Air and vacuum 
release valve shall be equal to Apco 145C. 

The installation shall be set at the high point of all water mains when required.  Where 
possible, pipes are to be graded to prevent the need for an air release valve. 

4.110 Blowoff Assembly 
Blowoff assemblies shall be set at the low points of all water mains, unless a fire hydrant is 
located at the low point. 

If a fire hydrant is not located at the end of a dead end main, a blowoff assembly shall be 
required.  On water mains which will be extended in the future, the valve which operates the 
blowoff assembly shall be the same size as the main and provided with a concrete thrust block.  
The pressure rating for blowoff assemblies shall be 200 psi.  

4.120 Sampling Station  
A sampling station, per the standard details, shall be installed in all new developments. 

4.130 Backflow Prevention 
All water system connections to serve buildings or properties with domestic potable water, fire 
sprinkler systems, or irrigation systems shall comply with the minimum backflow requirements 
as established by the Snohomish County Health District and the City of Stanwood. 

The installation of all backflow devices is required to protect the existing water system and 
users from possible contamination. 

Public Works shall get the certificate for testing of any backflow prevention device before 
releasing the certificate of occupancy on any building.   

The Stanwood Water Department will monitor the test of the fire line and obtain the 
certificate for underground piping.  The fire line portion of the underground piping will not be 
tested until the Public Works Department has tested and approved their main up to the fire 
line. 
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4.140 Service Connection 
A. All service connections relating to new development shall be installed and tested by 

the developer at the time of mainline construction.  Testing shall include main and 
service line up to meter setter.  After the lines have been constructed, tested, and 
approved, the owner may apply for a water meter.  The City will install a water meter 
after the application has been made and all applicable fees have been paid.  Water 
meters will be set only after system is inspected and approved. 

B. When water is desired to a parcel fronting an existing main but not served by an 
existing setter, an application must be made to the City.  Upon approval of the 
application and payment of all applicable fees, the City will tap the main, and install 
the meter, box, and setter. 

C. Service lines shall be 1 inch IPS high density polyethylene pipe, minimum pressure 
class 200 psi per WSDOT/APWA Standards.  No glued joints will be accepted.  
Service lines shall be installed 22.5 degrees off the main.  Tracer tape and fourteen 
gauge coated copper wire wrapped around the pipe shall be installed on all service 
lines. 

 Service saddle shall be all bronze with stainless steel straps and shall be Romac style 
202S or approved equal.  All clamps shall have rubber gasket and iron pipe threaded 
outlets. 

 Corporation stop shall be all bronze and shall be Ford type F1101,  with ribbed 
insert brass only or approved equal with iron pipe threads conforming to AWWA C 
800.  Stainless steel inserts shall be used with pack joints and polyethylene pipe. 

D. Master meters will not be allowed for service to more than one per building.  An 
approved backflow prevention system must be installed in conjunction with any 
master meter.   

E.  Individual pressure reducing valves shall be installed at all service connections. 

4.150 Water Main/Sanitary Sewer Crossings 
The contractor shall maintain a minimum of 18 inches of vertical separation between sanitary 
sewers and water mains. The minimum horizontal separation shall be 10 feet.   

The longest standard length of water pipe shall be installed so that the joints will fall 
equidistant from any sewer crossing.  In some cases where minimum separation cannot be 
maintained, it may be necessary to encase the water pipe and/or sewer service in pipe or 
concrete.  The casing shall extend a minimum of 10 feet on either side of the crossing.  No 
concrete shall be installed unless specifically directed by the City. 

4.160 Irrigation 
All irrigation systems shall be installed with an approved backflow prevention assembly 
approved by AWWA and the Snohomish County Health District.  The minimum required is a 
double check valve assembly. 

Irrigation sprinklers shall be situated so as to not wet any public street or sidewalk. 
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4.170 Staking 
All surveying and staking shall be performed by an engineering or surveying firm capable of 
performing such work.  The engineer or surveyor directing such work shall be licensed as a 
Professional Engineer or Professional Land Surveyor by the State of Washington. 

A preconstruction meeting shall be held with the City prior to commencing staking.  All 
construction staking shall be inspected by the City prior to construction. 

The minimum staking of waterlines shall be as directed by the City Engineer or as follows: 

A. Stake centerline alignment every 50 feet with cut or fill to invert of pipe maintaining 
a minimum cover required over pipe.  Cuts are normally not required when road 
grade has been built to subgrade elevation. 

B. Stake alignment of all fire hydrants, tees, water meters, setters and other fixtures and 
mark cut or fill to hydrant flange finished grade. 

4.180 Trench Excavation 
A. Clearing and grubbing where required shall be performed within the easement or 

public right-of-way as permitted by the City and/or governing agencies.  Debris 
resulting from the clearing and grubbing shall be disposed of by the owner or 
contractor in accordance with the terms of all applicable permits. 

B. Trenches shall be excavated to the line and depth designated by the City to provide a 
minimum of 36-inches of cover over the pipe.  Except for unusual circumstances 
where approved by the City, the trench sides shall be excavated vertically and the 
trench width shall be excavated only to such widths as are necessary for adequate 
working space as allowed by the governing agency.  The trench shall be kept free 
from water until joining is complete.  Surface water shall be diverted so as not to 
enter the trench.  The owner shall maintain sufficient pumping equipment on the job 
to insure that these provisions are carried out. 

C. The contractor shall perform all excavation of every description and whatever 
substance encountered and boulders, rocks, roots and other obstructions shall be 
entirely removed or cut out to the width of the trench and to a depth of 6 inches 
below water main grade.  Where materials are removed from below water main 
grade, the trench shall be backfilled to grade with material satisfactory to the City and 
thoroughly compacted. 

D. Trenching and shoring operations shall not proceed more than 100 feet in advance 
of pipe laying without approval of the City, and shall be in conformance with 
Washington Industrial Safety and health Administration (WISHA) and Office of 
Safety and Health Administration (OSHA) Safety Standard. 

E. The bottom of the trench shall be finished to grade with hand tools in such a 
manner that the pipe will have bearing along the entire length of the barrel.  The bell 
holes shall be excavated with hand tools to sufficient size to make up the joint. 
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4.190 Thrust Blocking 
Location of thrust blocking shall be shown on plans.  Thrust block concrete shall be Class 
3000 poured against undisturbed earth.  A plastic barrier shall be placed between all thrust 
blocks and fittings. 

4.200 Backfilling 
Backfilling and surface restoration shall closely follow installation of pipe so that not more 
than 100 feet is left exposed during construction hours without approval of the City.  Selected 
import backfill material shall be placed and compacted around and under the water mains by 
hand tools to a height of 6 inches above the top of the water main.  The remaining backfill 
shall be select material and shall be compacted to 95 percent of the maximum density in 
traveled areas, 90 percent outside traveled areas.  The use of native material for backfill shall 
only be allowed outside of the road section and as approved by the City.  Where governmental 
agencies other than the City have jurisdiction over roadways, the backfill and compaction shall 
be done to the satisfaction of the agency having jurisdiction.  All trench backfill material placed 
in any traveled way shall conform with WSDOT/APWA Standards for backfilling the trench.  

4.210 Street Patching and Restoration 
Requirements regarding street patching and trench restoration shall be per WSDOT/APWA 
Standards, the Transportation Chapter of these standards, and specific requirements of agency 
with jurisdiction. 

4.220 Hydrostatic Tests 
Prior to the acceptance of the work, the installation shall be subjected to a hydrostatic pressure 
test in accordance with WSDOT/APWA Standards.  No main shall be hydrostatically tested 
until the lines are flushed of chlorine.  The main shall be tested between valves.  Insofar as 
possible, no hydrostatic pressure shall be placed against the opposite side of the valve being 
tested.  Test pressure shall be maintained while the entire installation is inspected.  

The contractor shall provide all necessary equipment and shall perform all work connected 
with the tests.  Tests shall be made after all connections have been made and the roadway 
section is constructed to subgrade.  This is to include any and all connections as shown on the 
plan.  The contractor shall perform the test to assure that the equipment to be used for the test 
is adequate and in good operating condition and the air in the line has been released before 
requesting the City to witness the test. 

4.230 Disinfection and Flushing 
Disinfection of water mains shall be accomplished by the contractor in accordance with the 
requirements of WSDOT/APWA Standards and the Snohomish County Health District in a 
manner satisfactory to the City.  At no time shall chlorinated water from a new main be 
flushed into a body of fresh water.  This is to include lakes, rivers, streams, drainage ways, and 
any and all other waters where fish or other natural water life can be expected.  

When a chlorine concentration has been established throughout the line, the valves shall be 
closed and the line left undisturbed for 24 hours.  The line shall then be thoroughly flushed to 
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a location approved by the City and water samples taken by the City at least 24 hours after 
flushing and disinfecting for approval by the local health agency.  Should the initial treatment 
result in an unsatisfactory bacteriological test, the original chlorination procedure shall be 
repeated by the contractor until satisfactory results are obtained.  The sample can only be taken 
on Mondays, Tuesdays, Wednesdays, and Thursdays until noon.  Testing and sampling shall 
take place after all underground utilities are installed and compaction of the roadway section is 
complete. 

Polypigging is required for flushing 12-inch and larger water mains.  Mains that are polypigged 
shall be chlorinated after the pigging process is complete. 
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APPENDIX I 
WATER RIGHT INFORMATION 



         

Table 1 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT −−−− EXISTING 2007 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. S1-02432CWRIS  

Stanwood 
Water 

Company 
9/28/1928 

Hatt Slough 
Springs/ 

S01 
No 

2.5 cfs  
(1,122 gpm) 

1,810 acre-ft 350 gpm 157 acre-ft 
Excess – 
772 gpm 

Excess – 
1,653 acre-ft 

2. G1-00741CWRIS Stanwood 
Water 

Company 
2/20/1948 

Bryant Well 
Nos. 1 & 
2/S02, S03 

No 2,000 gpm 2,400 acre-ft 1,350 gpm 911 acre-ft 
Excess – 
650 gpm 

Excess – 
1,489 acre-ft 

3. G1-01067CWRIS Stanwood 
Water 

Company 

2/11/1949 
 

Fure Well/ 
S04 

No 150 gpm 121 acre-ft 0 gpm
 

0 acre-ft 
Excess – 
150 gpm 

Excess – 
121 acre-ft 

4. CG1-04239 Stanwood 
Water 

Company 

3/6/1956 
(change 

9/21/2001)  

Cedarhome 
Well/ 
S07 

No 600 gpm 960 acre-ft 0 gpm
 

0 acre-ft 
Excess – 
600 gpm 

Excess – 
960 acre-ft 

5.   
 
 

     
 

   

Claims 
1. 

          

TOTAL ************** ********* ********* **************** 
3,872 gpm 5,291 acre-ft 

2007 PDD - 
1,663 gpm 

2007 ADD - 
1,068 acre-ft 

Excess – 
2,172 gpm 

Excess – 
4,223 acre-ft 

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.         
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.        

 

 

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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Table 2 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT −−−− 6 YEAR (2013) 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. S1-02432CWRIS  

Stanwood 
Water 

Company 
9/28/1928 

Hatt Slough 
Springs/ 

S01 
No 

2.5 cfs  
(1,122 gpm) 

1,810 acre-ft 350 gpm 160 acre-ft 
Excess – 
772 gpm 

Excess – 
1,650 acre-ft 

2. G1-00741CWRIS Stanwood 
Water 

Company 
2/20/1948 

Bryant Well 
Nos. 1 & 
2/S02, S03 

No 2,000 gpm 2,400 acre-ft 1,350 gpm 910 acre-ft 
Excess – 
650 gpm 

Excess – 
1,490 acre-ft 

3. G1-01067CWRIS Stanwood 
Water 

Company 

2/11/1949 
 

Fure Well/ 
S04 

No 150 gpm 121 acre-ft 0 gpm
 

0 acre-ft 
Excess – 
150 gpm 

Excess – 
121 acre-ft 

4. CG1-04239 Stanwood 
Water 

Company 

3/6/1956 
(change 

9/21/2001)  

Cedarhome 
Well/ 
S07 

No 600 gpm 960 acre-ft 500 gpm
 

198 acre-ft 100 gpm 
Excess – 
762 acre-ft 

5.   
 
 

     
 

   

TOTAL ************** ********* ********* **************** 
3,872 gpm 5,291 acre-ft 

2013 PDD - 
1,974 gpm 

2013 ADD -
1,268 acre-ft 

Excess – 
1,672 gpm 

Excess – 
4,023 acre-ft 

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.         
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.        
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Table 3 

WATER SYSTEM PLAN 

WATER RIGHTS SELF ASSESSMENT −−−− 20 YEAR (2027) 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. S1-02432CWRIS  

Stanwood 
Water 

Company 
9/28/1928 

Hatt Slough 
Springs/ 

S01 
No 

2.5 cfs  
(1,122 gpm) 

1,810 acre-ft 350 gpm 160 acre-ft 
Excess – 
772 gpm 

Excess – 
1,650 acre-ft 

2. G1-00741CWRIS Stanwood 
Water 

Company 
2/20/1948 

Bryant Well 
Nos. 1 & 
2/S02, S03 

No 2,000 gpm 2,400 acre-ft 2,000 gpm 1,545 acre-ft 0 gpm 
Excess – 
855 acre-ft 

3. G1-01067CWRIS Stanwood 
Water 

Company 

2/11/1949 
 

Fure Well/ 
S04 

No 150 gpm 121 acre-ft 0 gpm
 

0 acre-ft 
Excess – 
150 gpm 

Excess – 
121 acre-ft 

4. CG1-04239 Stanwood 
Water 

Company 

3/6/1956 
(change 

9/21/2001)  

Cedarhome 
Well/ 
S07 

No 600 gpm 960 acre-ft 500 gpm
 

400 acre-ft 100 gpm 
Excess – 
560 acre-ft 

5.   
 
 

     
 

   

TOTAL ************** ********* ********* **************** 
3,875 gpm 5,296 acre-ft 

2027 PDD – 
2,715 gpm 

2027 ADD -
2,105 acre-ft 

Excess – 
1,022 gpm 

Excess – 
3,186 acre-ft 

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.         
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.        
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CITY OF POULSBO   

 
 

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 
operation. 

Existing Water System Description 

Water System Information 

The City of Stanwood (City) is a municipal corporation that owns and operates a public water 
system within its corporate boundaries.  Water system data on file at the Department of Health 
(DOH) for the City’s system is shown in Table 1. 

Table 1 
Water System Information 

  Information Type   Description

  System Type   Group A - Community - Public Water System

  System Name   City of Stanwood

  County   Snohomish

  DOH System ID Number   83650H

  Owner Number   5635

  Address   10220 – 270th Street NW, Stanwood, WA 98292

  Contact   Mr. Andrew Bullington, Public Works Director

  Contact Phone Number   (360) 629-9781

 

Water System Operation and Control 

The existing water system is divided into seven pressure zones, due to the wide range of elevations 
that are served (between 0 and 240 feet).  The 125 Zone is supplied with water from the Hatt Slough 
Springs, which operate continuously, and indirectly from the 297 Zone through pressure reducing 
valve stations.  

The 297 Zone is supplied with water from Bryant Well Nos. 1 and 2, the Cedarhome Well and the 
Fure Well. The operation of the Cedarhome and Bryant Wells is controlled by the water level in the 
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Knittle Reservoirs.  The Fure Well only operates during emergency conditions.  The 297 Zone can 
supply water to the 125 Zone through the State Route (SR) 532 and Pioneer Highway pressure 
reducing valve (PRV) during localized drops in pressure, such as fire flow. The Bailey Booster Pump 
Station can also be used to transfer water from the 125 Zone to the 297 Zone.  Four of the smaller 
pressure zones are supplied by PRV’s with water from the 297 Zone. 

The 365 Zone is a closed zone (i.e., without storage) that is supplied by the Cedarhome and Knittle 
Booster Pump Stations.  One booster pump station operates continuously to maintain pressures in 
the zone.  Once the Cedarhome Reservoir is completed in fall 2009, the pressures in the zone and 
the operation of the booster pump stations will be regulated by the water level in the reservoir. 

Pressure Zones 

A list of the City’s existing pressure zones and their respective maximum hydraulic elevations is 
presented in Table 2.  The table also shows the estimated connections and population in each 
pressure zone in 2007, based on a review of 2007 water supply data. 

 
Table 2 

Pressure Zones 

Maximum Water Demand Estimated Estimated
Name Hydraulic Elevation Allocation Connections Population

365  Zone 365  feet 6% 132 396
297  Zone 297  feet 48% 1095 3,297
265  Zone 265  feet 2% 46 137
255  Zone 255  feet 2% 51 154
252  Zone 252  feet 0% 9 26
242  Zone 242  feet 2% 43 130
125  Zone 125  feet 40% 917 2,760

Totals 2,292 6,901
 

Water Sources 

A list of the City’s existing water sources is presented in Table 3.   
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Table 3 
Water Sources 

Pressure Year 

Existing 
Pumping 
Capacity

 Well 
Depth

 Well 
Diameter Pump

Pump 
Motor 
Size Control

Well Zone Drilled (gpm) (feet) (inches) Type (hp) Facility

Bryant Well No. 1 297 Zone 1948 1,350 250 12 Turbine 75 Cl2/Mn/H2S/As Knittle Tanks

Bryant Well No. 21 297 Zone 1966 350 200 12 Turbine 75 none Knittle Tanks
Fure Well 297 Zone 1951 100 157 12 Turbine 15 none Continuous
Hatt Slough Springs 125 Zone 1934 350 n/a n/a Centrifugal 10 Cl2 Continuous
Cedarhome Well 297 Zone 2008 600 490 12 & 16 Turbine 100 Cl2 Knittle Tanks

1 = Bryant Well No. 2 is scheduled for replacement.

2 = Cl2: chlorination; Mn: manganese filtration; H2S: hydrogen sulfide removal; As: arsenic removal.

Water 
Treatment2

 

Water Storage 

A list of the City’s existing water storage facilities is presented below in Table 4. 

 
Table 4 

Water Storage Facilities 

Reservoir Year Capacity Diameter
Base 

Elevation
Overflow 
Elevation

Overall 
Height

Name Constructed Material (MG) (feet) (feet) (feet) (feet)

Knittle No. 1 297 Zone 1990 Concrete 0.20 26 247.0 297.0 50.0
Knittle No. 2 297 Zone 1997 Steel 1.00 61 249.0 297.0 48.0
Cedarhome 365 Zone 2009 Composite 0.55 53 329.5 365.0 35.5
Bailey No. 1 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0
Bailey No. 2 125 Zone 1989 Concrete 0.20 45 108.0 125.0 17.0

Pressure 
Zone

 

Pump Stations 

A list of the City’s existing booster pump stations is presented in Table 5.   
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Table 5 
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)

Bailey BPS 125 Zone 297 Zone before 1969 800 4 Centrifugal (4) 15
Cedarhome BPS 297 Zone 365 Zone 2006 1,000 3 Centrifugal (3) 20
Knittle BPS 297 Zone 365 Zone 1998 1,360 4 Centrifugal (1) 3, (2) 5, (1) 50

 

Pressure Reducing Stations 

A list of the City’s existing pressure reducing stations is presented below in Table 6.   

 
Table 6 

Pressure Reducing Stations 

Upper Zone Lower Zone Current
Name (From) (To) Status

SR 532 & Pioneer Hwy 297 125 Active
272nd & 81st 297 242 Active
288th & 89th 297 252 Active
280th & 83rd 297 255 Active

282nd & Nordic Wy 297 255 Active
276th St & 80th Dr 297 265 Active

Copper Station 365 297 Active
277th & 71st 365 297 Active
281st & 70th 365 297 Active
278th & 78th 365 297 Active

 

Water Treatment 

The City transitioned to system-wide chlorination in 2008.  The Cedarhome Well, Bryant Well No. 1 
and Hatt Slough Springs are currently chlorinated.  Chlorination at the Hatt Slough Springs source is 
being performed as a precautionary measure, even though harmful bacteria have never been 
detected.  The spring source was recently tested and determined not to be under the direct influence 
of surface water.  The Bailey Booster Pump Station is equipped with chlorination equipment for use 
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in an emergency situation.  Historically, the water quality at all of the sources has been excellent, 
aside from slightly higher than allowable manganese levels at Bryant Well No. 1 and Fure Well, and 
slightly higher than allowable arsenic levels at Bryant Well No. 1 prior to the completion of the 
Bryant Well Field Treatment Facility. 

The Bryant Well Field Treatment Facility currently treats Bryant Well No. 1 for arsenic, manganese 
and hydrogen sulfide using an oxidation and filtration process.  This facility will also treat the future 
Bryant Well No. 2 replacement well.  Three chemicals are initially added to the raw water: sodium 
hypochlorite, ferric chloride and sulfuric acid.  A low strength 0.8 percent sodium hypochlorite 
solution is created on-site using water, salt and a chemical reactor.  The ferric chloride and sulfuric 
acid are added to assist with arsenic removal and are purchased in 55-gallon drums.  All chemicals 
are injected into the raw water through metering pumps.  In addition to feeding chemicals, an 
aeration system adds dissolved oxygen from the ambient air to the raw water to reduce hydrogen 
sulfide concentrations.  After chemical addition, the raw water is filtered through a pressure vessel 
containing anthracite and greensand media to remove manganese, iron and arsenic compounds.  A 
contact loop is provided after filtration to ensure that chlorine fully reacts with ammonia and reaches 
breakpoint before the treated water reaches the first customer downstream of the plant.  

The Cedarhome Well is equipped with a sodium hypochlorite on-site generation system and a 
contact loop similar to the Bryant Well Field Treatment Facility.  No other chemicals are added to 
this source. 

Chlorination is achieved at Hatt Slough Springs by continuous injection of sodium hypochlorite 
(liquid chlorine) into the system during operation of the pumps at the facility.  The 12.5 percent 
sodium hypochlorite solution is created with 1 gallon of sodium hypochlorite per 8 gallons of water. 
The chlorination equipment at the Hatt Slough Springs and Bailey Booster Pump Station sites 
consists of a 50-gallon dilution tank and metering pump for the disinfection process. 

The Fure Well is not frequently operated because of its limited capacity; therefore, it is not currently 
chlorinated. 

SOURCE WATER QUALITY MONITORING 

The City is required to perform water quality monitoring at each of its active sources for inorganic 
chemicals and physical substances, organic chemicals, unregulated inorganic and organic chemicals, 
and radionuclides.  The monitoring requirements that the City must comply with are specified in 
WAC 246-290-300.  Since all of the City’s water sources are considered groundwater sources, the 
groundwater system monitoring requirements apply.  Table 7 summarizes the source 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. 
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Table 7 
Monitoring Schedule for 2008 through 2013 

When Monitor Monitoring Group Test Method Upon Violation

2008
Aug-08 All Active Sources Nitrate NIT Quarterly for 1 Year

2009
Mar-09 Distribution System Asbestos ABS Quarterly for 2 Quarters
Jul-09 All Active Sources SOCs SOC - 515.2, 525.2, 531.1 Quarterly for 2 Quarters
Aug-09 All Active Sources Nitrate NIT Quarterly for 1 Year
Sep-09 Distribution System Lead and Copper LCR (2)-6 Mo. Periods (40 sites ea.)
Oct-09 All Active Sources SOCs SOC - 515.2, 525.2, 531.1 Quarterly for 2 Quarters

2010
Mar-10 All Active Sources IOC and Physical IOC Quarterly for 2 Quarters
Jul-10 Distribution System Volatile Organic Chemicals VOC - 524.2 Quarterly for 2 Quarters
Aug-10 All Active Sources Nitrate NIT Quarterly for 1 Year

2011
Aug-11 Distribution System Radionuclides RAD Quarterly until less than MCL
Aug-11 All Active Sources Nitrate NIT Quarterly for 1 Year

2012
Mar-12 Distribution System Asbestos ABS Quarterly for 2 Quarters
Jul-12 All Active Sources SOCs SOC - 515.2, 525.2, 531.1 Quarterly for 2 Quarters
Aug-12 All Active Sources Nitrate NIT Quarterly for 1 Year
Sep-12 Distribution System Lead and Copper LCR (2)-6 Mo. Periods (40 sites ea.)
Oct-12 All Active Sources SOCs SOC - 515.2, 525.2, 531.1 Quarterly for 2 Quarters

2013
Mar-13 All Active Sources IOC and Physical IOC Quarterly for 2 Quarters
Jul-13 Distribution System Volatile Organic Chemicals VOC - 524.2 Quarterly for 2 Quarters
Aug-13 All Active Sources Nitrate NIT Quarterly for 1 Year

 

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.  Monitoring for primary and secondary 
inorganic chemical and physical substances, except for nitrate and asbestos, shall be accomplished 
once every three years.  If a maximum contaminated level (MCL) is exceeded, quarterly sampling is 
required for at least two quarters. 

Monitoring for nitrate shall be accomplished once per year. 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 is required once every nine years.  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 approximately 23 percent of the City’s 
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distribution system contains asbestos cement pipe, asbestos monitoring is required.  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.  

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 
shall be accomplished once every three years for each compliance period.  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 three-year compliance period) may 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 
(SOCs) shall be accomplished once every three years for each compliance period 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 MCLs, a waiver for reduced monitoring may 
be applied for again.  The City was granted a monitoring waiver for the 2008 through 2010 
compliance periods for dioxin, endothall, glyphosphate, EDB and other soil fumigants but is 
required to monitor for herbicides, general pesticides and insecticides.   

Unregulated Inorganic Chemicals – Sulfate is the only unregulated inorganic chemical that must 
be monitored under the current state regulations.  One sample shall be taken after treatment at the 
entry point to the distribution system for each source at least once every five years, unless a waiver is 
granted by the state.  The City monitors for sulfate when monitoring is done for regulated inorganic 
compounds.  

Unregulated Volatile Organic Chemicals – One sample shall be taken after treatment at the entry 
point to the distribution system for each source at least once every five years.  The City monitors for 
unregulated volatile organic chemicals when samples for regulated volatile organic chemicals are 
taken. 

Unregulated Synthetic Organic Chemicals – One sample shall be taken after treatment at the 
entry point to the distribution system for each source at least once every five years, unless a waiver is 
granted by the state.  The City 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 
initial radionuclide samples collected in 1999 resulted in levels much less than the MCL, if detectable 
at all, and the City may now monitor for radionuclides once every four years.  
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DISTRIBUTION SYSTEM WATER QUALITY MONITORING 

The City is required to perform water quality monitoring within the distribution system for coliform 
bacteria, disinfectant (chlorine) residual concentration, disinfection by-products, lead and copper, 
and asbestos in accordance with Chapter 246-290 WAC. 

Monitoring Requirements and Procedures 

Coliform Bacteria Routine Sampling – Specific requirements are contained in WAC 246-290-300. 
The City has been collecting a minimum of six samples per month from different locations 
throughout the system, based on previous estimates of the population served.  Based on the most 
recent estimates, a total of eight samples should now be collected.  If a coliform presence is detected 
in a sample, eight samples must be taken starting the following month.  The City will begin taking 
eight samples a month to obtain an adequate representation of the pressure zones, reservoirs and 
source distribution.   

Table 8 lists the addresses and schedule of the City’s routine sampling locations, including the 
upstream and downstream sampling locations in the event that repeat sampling is necessary.  A total 
of eight samples will be collected each month in accordance with the schedule shown in the table.  
The sampling sites are different than the previous month’s sampling sites and are rotated throughout 
the system to achieve a thorough sampling of all parts of the system.  The schedule will repeat every 
four months.  The sample sites are also shown in Figure 1 and correspond to the assigned numbers 
in the table. 
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Table 8 
Coliform Monitoring Sampling Locations and Schedule 

 
 

 

Routine, Upstream, Pressure
Number or Downstream Address  Zone

January, May and September
1 R 28119 Old Pacific Hwy 125 Zone

US 28015 Old Pacific Hwy 125 Zone
DS 28527 Old Pacific Hwy 125 Zone

2 R 92nd Ave Sample Station 125 Zone
US 9200 271st St NW 125 Zone
DS 27020 92nd AVE NW 125 Zone

3 R 6419 Pioneer Hwy 297 Zone
US 25621 64th Ave NW 297 Zone
DS 6510 Pioneer Hwy 297 Zone

4 R Schenk Packing Sample Station 297 Zone
US 8525 288th St NW 297 Zone
DS 28801 80th AVE NW 297 Zone

5 R Knittle Booster Station 365 Zone
US 27929 80th AVE NW 365 Zone
DS 27932 74th AVE NW 365 Zone

6 R Twin City Foods Sample Station 125 Zone
US 9828 SR 532 125 Zone
DS 10320 SR 532 125 Zone

7 R 6800 285th  St NW 365 Zone
US 6810 285th St NW 365 Zone
DS 28505 68th AVE NW 365 Zone

8 R 28305 Nordic Way 255 Zone
US 28309 Nordic Way 255 Zone
DS 28201 Nordic Way 255 Zone

February, June and October
9 R 24824 Florence Rd 125 Zone

US 24804 Florence Rd. 125 Zone
DS 24904 Florence Rd. 125 Zone

10 R 26211 72nd Ave. 297 Zone
US 7207 262nd St. NW 297 Zone
DS 26317 72nd Ave 297 Zone

11 R Ridgeland Estates Sample Station 297 Zone
US 6803 278th St NW 297 Zone
DS 27703 68th AVE NW 297 Zone

12 R 6801 287th Pl NW 365 Zone
US 6903 287th Pl NW 365 Zone
DS 28705 68th AVE NW 365 Zone

13 R Public Works Shop Sample Station 125 Zone
US 9730 98th Ave NW 125 Zone
DS 26700 Pioneer Hwy 125 Zone

14 R Twin City Foods Sample Station 125 Zone
US 9828 SR 532 125 Zone
DS 10320 SR 532 125 Zone

15 R 8002 283rd St NW 297 Zone
US 8006 283rd St NW 297 Zone
DS 28217 80th Ave NW 297 Zone

16 R 28810 Old Pacific Hwy 125 Zone
US 29122 Old Pacific Hwy 125 Zone
DS 28627 Old Pacific Hwy 125 Zone
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Table 8 (Continued) 
Coliform Monitoring Sampling Locations and Schedule 

 Routine, Upstream, Pressure
Number or Downstream Address  Zone

March, July and November
17 R 10227 279rd Pl NW 125 Zone

US 27310 102nd AVE NW 125 Zone
DS 27304 102nd DR NW 125 Zone

18 R 24711 Florence Rd. 125 Zone
US 24712 Florence Rd. 125 Zone
DS 24720 Florence Rd. 125 Zone

19 R Hawks Prairie Sample Station 297 Zone
US 6908 283rd Pl NW 297 Zone
DS 28301 69th AVE NW 297 Zone

20 R 8546 282nd St NW 297 Zone
US 8550 282nd St NW 297 Zone
DS 8442 282nd St NW 297 Zone

21 R Fox Hill Sample Station 297 Zone
US 7806 263rd Pl NW 297 Zone
DS 26204 77th AVE NW 297 Zone

22 R Twin City Foods Sample Station 125 Zone
US 9828 SR 532 125 Zone
DS 10320 SR 532 125 Zone

23 R 7306 282nd St. NW 365 Zone
US 7307 282nd St NW 365 Zone
DS 7304 282nd St NW 365 Zone

24 R 8629 271st St. NW 125 Zone
US 8701 271st St NW 125 Zone
DS 8500 Cedarhome Dr. N. 125 Zone

April, August and December
25 R 9619 271st St NW 125 Zone

US 9701 271st St NW 125 Zone
DS 9605 271st St NW 125 Zone

26 R 6908 Church Creek Loop 297 Zone
US 6912 Church Creek Loop 297 Zone
DS 6904 Church Creek Loop 297 Zone

27 R 27908 83rd Dr NW 297 Zone
US 27828 83rd Dr NW 297 Zone
DS 27914 83rd Dr NW 297 Zone

28 R 7804 260th St NW 297 Zone
US 7800 260th St NW 297 Zone
DS 7806 260th St NW 297 Zone

29 R 284th Sample Station 365 Zone
US 7407 284th St NW 365 Zone
DS 28400 72nd Dr NW 365 Zone

30 R Twin City Foods Sample Station 125 Zone
US 9828 SR 532 125 Zone
DS 10320 SR 532 125 Zone

31 R 7221 286th Pl NW 365 Zone
US 7229 286th Pl NW 365 Zone
DS 28600 72nd Dr NW 365 Zone

32 R Cedarhome Booster Station 297 Zone
US 28230 68th Ave NW 297 Zone
DS 6800 282nd Pl NW 297 Zone
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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 an MCL is exceeded (i.e., coliform are present in 
two or more samples for the month, including repeat samples), the City shall proceed with public 
notification in accordance with WAC 246-290-495. 

Disinfectant Residual Concentration – Specific requirements are contained in WAC 246-290-451 
for systems using groundwater that is not under the influence of surface water (i.e., not GWI).  The 
City’s chlorination goal is to maintain a residual disinfectant concentration of at least 0.5 mg/L 
throughout the distribution system.  With the current operation of Bryant Well No. 1, the free 
chlorine residual must be at least 0.14 mg/L at the end of the Bryant Well Field Treatment Facility 
contact pipeline to meet DOH’s CT requirement of 6. 

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 planned by the City. 

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 July 1, 1993, 
required 20 samples for each 6-month monitoring period for the City’s population.  After two 
consecutive six-month monitoring periods of meeting the lead and copper action levels, ten 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, ten samples taken during June, 
July, August or September are required every three years.  However, the City’s population has 
increased such that the sampling requirement is now 20 samples every three years. 

The City completed the sampling requirements for the two consecutive six-month monitoring 
periods during 1993 and 1994.  Twenty samples were also collected during 1996.  All samples tested 
well below the action levels and qualified the City for accelerated reduced monitoring, which allows 
a three-year monitoring schedule.   

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 six 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 City does not currently fluoridate its water.  However, if 
the City decides to fluoridate its 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 ten days of the end of 
the reporting month.  Monthly check samples shall be taken downstream of each fluoride injection 
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point, at the first sample tap where adequate mixing has occurred. 

Disinfection By-products – The City’s Initial Distribution System Evaluation Standard Monitoring 
Plan follows. 

 

 

 

 



Page 1 of 6

A. PWS Information* B. Date Submitted*

PWSID:
PWS Name:

PWS Address:
City: State: WA  Zip: 98292

Population Served:

X  CWS    Subpart H  Consecutive System
 NTNCWS X  Ground  Wholesale System

X  Neither

C. PWS Operations
Residual Disinfectant Type: (X)

X  Chlorine  Chloramines  Other:
Number of Disinfected Sources:

 Surface  GWUDI 3  Ground

D. Contact Person*
Name:
Title:
Phone #:  Fax #:
E-mail:

 Schedule 1
 Schedule 2

1  Highest TTHM  Schedule 3 X  Every 90 days (4 monitoring periods)
1  Highest HAA5 X  Schedule 4
2  Total

1

C. Compliance Monitoring FrequencyB. Schedule 

IDSE Standard Monitoring Plan 

 Purchased

 Source Water Type: (X)System Type: (X) Buying / Selling Relationships: (X)

A. Number of  Monitoring Sites

10220 270th St NW

II. IDSE REQUIREMENTS*

Kevin Hushagen

kevin@ci.stanwood.wa.us

Interim Utility Superintendent
360-629-9782 360-629-4929

I. GENERAL INFORMATION

83650H

1/29/2009

City of Stanwood

Stanwood
7226

kevin@ci.stanwood.wa.us




B. If Multiple Sources, Source Used to Determine Peak Historical Month
(write “N/A” if only one source in your system)

C. Peak Historical Month Based On* (check all that apply)
 High TTHM X  Warmest water temperature
 High HAA5

If you used other information to select your peak historical month, explain here
(attach additional sheets if needed)

D. Proposed Standard Monitoring Schedule*

2  period = monitoring period. Complete for the number of periods from Section II.C. Can list exact

Week of 
2/1/10

date or week (e.g., week of 7/9/07)

1  Verify that site IDs match IDs in Section IV and on your distribution system schematic (See
Section VII of this form). Attach additional copies if you are required to select more than 8
standard monitoring locations.

Week of 
11/2/09

Week of 
5/4/09

Projected Sampling Date (date or week) 2

1= Stanwood Elementary 
School

2 = 263rd Place & 262nd 
Street

Week of 
8/3/09

Week of 
8/3/09

Week of 
2/1/10

Week of 
11/2/09

Week of 
5/4/09

period 2 period 3 period 4 

Standard Monitoring
Site ID

(from map) 1 period 1 

IDSE Standard Monitoring Plan Page 4 of 6
V. PEAK HISTORICAL MONTH AND PROPOSED STANDARD MONITORING SCHEDULE
A. Peak Historical Month* August

Hatt Slough Springs

4



ATTACH a schematic of your distribution system.

indicated. Show locations of sources, entry points, storage facilities, standard
monitoring locations, and Stage 1 compliance monitoring locations (required). Also
include pressure zone boundaries and locations of pump stations. Provide map
scale.

Provide map scale.

Option 2: City map without locations of pipes indicated. Show locations of
sources, entry points, storage facilities, standard monitoring locations, and Stage 1
compliance monitoring locations (required). Also include boundaries of the
distribution system, pressure zone boundaries and locations of pump stations.

2  period = monitoring period. Complete for the number of periods in which you must conduct
Stage 1 DBPR monitoring during IDSE monitoring. Can list exact date or week (e.g., week

that poses a security risk to your system. EPA recommends that you use one of two
options:
Option 1: Distribution system schematic with no landmarks or addresses

of 7/9/07)

VII. DISTRIBUTION SYSTEM SCHEMATIC*

Distribution system schematics are not confidential and should not contain information

this form). Attach additional copies if you are required to monitor at more than 8 Stage 1
DBPR sites.

1  Verify that site IDs match IDs on your distribution system schematic (See Section VII of

Period 2 
3 = 30820 Old Pac Hwy

TBD

TBD

week of 8/3/2009

week of 8/3/2009

week of 8/3/2009

Period 3 Period 4

Projected Sampling Date (date or week) 2

IDSE Standard Monitoring Plan Page 5 of 6
VI. PLANNED STAGE 1 DBPR COMPLIANCE MONITORING SCHEDULE*

Stage 1 DBPR
Monitoring Site
ID (from map) 1 Period 1

5



X

Total Number of Pages in Your Plan 6

Note: Fields with an asterisk (*) are required by the Stage 2 DBPR

6

IV). Required if you are a subpart H system serving more than 49,999 people or
a ground water system serving more than 499,999 people.

ground water system serving more than 499,999 people.

Additional sheets for planned Stage 1 DBPR compliance monitoring schedule
(Section VI).

Additional sheets for explaining how you used data other than TTHM, HAA5, and
temperature data to select your peak historical month (Section V).

Additional copies of Page 4 for proposed monitoring schedule (Section V).
Required if you are a subpart H system serving more than 49,999 people or a

IDSE Standard Monitoring Plan Page 6 of 6
VIII. ATTACHMENTS

Distribution System Schematic* (Section VII).

Additional sheets for the summary of data or site justifications (Sections III and IV).

Additional copies of Page 3 for justification of Standard Monitoring Sites (Section



APPENDIX K 
WELLHEAD PROTECTION PROGRAM 



 

 

1 

CITY OF STANWOOD COMPREHENSIVE WATER SYSTEM PLAN   STA\107-088\PLAN\2009 Wellhead Protection Program.doc(10/8/09-9:25) 
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INTRODUCTION 

A wellhead protection program is a proactive and ongoing effort of a water purveyor to protect the 
health of its customers by preventing contamination of the groundwater it supplies for drinking 
water.  Section 1428 of the 1986 Amendments to the Federal Safe Drinking Water Act (SDWA) 
mandates that each state develop a wellhead protection program.  In Washington State, the 
Department of Health (DOH) is the lead agency for the development and administration of the 
State’s wellhead protection program.  All federally defined Group A public water systems that use 
groundwater as their source are required to implement a wellhead protection program. All required 
elements of a local wellhead protection program must be documented and included in either the 
Comprehensive Water System Plan (applicable to the City of Stanwood) or Small Water System 
Management Program document (not applicable).  The State mandate for wellhead protection and 
the required elements of a wellhead protection program are contained in WAC 246-290-135, Source 
Protection, which became effective in July of 1994.  The minimum required elements of a wellhead 
protection program for water systems in Washington State that rely on groundwater are as follows. 

• A completed susceptibility assessment of each water source. 
• Delineation of wellhead protection areas for each water source with the six-month, one, five 

and ten-year time of travel boundaries marked using DOH or Enviromental Protection 
Agency (EPA) guidance for delineation. 

• An inventory of known and potential contaminant sources located within the defined 
wellhead protection areas.  This inventory list shall be updated every two years. 

• Documentation of the purveyor’s notification to all owners/operators of known and 
potential sources of groundwater contamination within the defined wellhead protection 
areas. 

• Documentation of the purveyor’s notification to regulatory agencies and local governments 
of the defined boundaries of the wellhead protection areas and the findings of the 
contaminant source inventory. 

• A contingency plan to ensure that customers have an adequate supply of water in the event 
that contamination causes a temporary or permanent loss of the system’s principal source of 
supply. 

• Documentation of the purveyor’s coordination with local emergency spill responders 
(including police, fire and health departments), including notification of wellhead protection 
area boundaries, and results of the susceptibility assessment, inventory findings and 
contingency plan. 

Wellhead Protection Program 
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SUSCEPTIBILITY ASSESSMENT 

In 1994, DOH developed the Susceptibility Assessment Survey Form for water purveyors to 
complete to determine 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.   

Based on the results of the City’s susceptibility assessment, DOH assigned a susceptibility rating for 
each source.  The three susceptibility ratings are low, moderate and high.  DOH assigned a moderate 
susceptibility rating to Bryant Well No. 1, a low susceptibility rating to Bryant Well No. 2 and a high 
susceptibility rating for the Hatt Slough Springs.  The susceptibility rating for the recently completed 
Cedarhome Well is currently being assessed by DOH.  The sources were granted a susceptibility 
waiver that allowed the City to avoid monitoring of ethylene dibromide and other soil fumigants, 
dioxin, endothall, diquat and glyphosphate.  Sill Well did not require a susceptibility rating because it 
is inactive.   

DELINEATION OF WELLHEAD PROTECTION AREAS 

A wellhead protection area is the surface and subsurface area surrounding a well, well field, or spring 
through which contaminants are likely to pass and eventually be transported into the drinking water 
system.  This is the area around the source that must be managed to protect the water supply from 
contamination.  Establishing or delineating the boundaries of the wellhead protection area for each 
source is most commonly accomplished using the estimated time of travel rates of groundwater. 

Wellhead Protection Area Zones 

The first component of a wellhead protection area is the sanitary control area required by WAC 246-
290-135.  This protective area should already be tightly controlled by the purveyor to minimize 
direct contamination at the wellhead.  The minimum sanitary control area for a well shall be a radius 
of 100 feet around the wellhead and 200 feet around springs.  The construction, storage, disposal or 
application of known or potential contaminants is prohibited within this area, unless permitted by 
DOH and the water purveyor. 

Wellhead protection areas are based on six-month, one-year, five-year, and ten-year time of travel 
zones. For example, a one-year time of travel zone represents an area around the well or well field in 
which contaminants could reach the well within one year.  Each zone has different management 
strategies based on the urgency of response and characteristics of risks to public health posed by 
contaminants within the zones.  An additional zone, called the buffer zone, may also be established 
to provide an area of added protection outside the ten-year time of travel zone for the wellhead 
protection area. 

Delineation Methods 

There are several delineation methods that can be used to define wellhead protection areas, but the 
simplest approach is the Calculated Fixed Radius (CFR) method.  This method requires the least 
amount of technical data and is typically used for the initial delineation to identify immediate threats 
to water quality. Data input includes the annual volume pumped by the well, the open interval or 
length of the well screen, aquifer porosity and the desired travel time (typically six-month, one-year, 
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five-year, and ten-year). The Time of Travel (TOT) data calculated from the CFR method is used to 
create circular boundaries around each of the wells or well fields representing the hypothetical 
distance that a contaminant will travel for the given length of time.  

The major drawback of the CFR method is that groundwater rarely behaves this simply; therefore, 
additional study of the aquifer in question is recommended to determine more accurate protection 
zones. Other more complex (and probably more accurate) delineation methods utilize analytical 
models, hydrogeologic mapping and computer flow models. The City’s wellhead protection TOT 
zones were based on the CFR method and modified based on recommendations by a licensed 
hydrogeologist after review of geologic and hydrologic characteristics of major topographic and 
hydraulic characteristics identified on maps of the area.  The Cedarhome, Sill, Fure and Bryant wells 
are all located on the East Stanwood Plateau; therefore, areas of the CFR delineations downhill from 
the plateau were removed from the wellhead protection areas. Hatt Slough Springs is at the crest of a 
different plateau, and the areas of the CFR delineations downhill from that crest were also removed 
from the wellhead protection plan. The wellhead protection area boundaries, based on time of travel 
calculations for each of the City’s active and inactive water sources, are shown in Figure 1. 

Delineation Results 

The City utilized the CFR method and annual water rights quantity to update the wellhead 
protection area boundaries. Table 1 presents data for each of the City’s active and inactive well 
sources and one spring source and the results of the CFR computations.  The Sill Well is included in 
this table for the purpose of establishing a wellhead protection area for this inactive source, should 
the request to transfer the remaining water rights to the Cedarhome Well be denied and the well is 
rehabilitated in the future.  The wellhead protection area boundaries for the six-month, one-year, 
five-year, and ten-year time of travel computations are presented in Figure 1.   
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Table 1 
Well Data and Calculated Fixed Radius Values 

Delineation Update Requirements 

DOH recommends that water systems upgrade their initial delineation using a more sophisticated 
groundwater flow model approach within five years following the initial delineation.  In addition, 
wellhead protection area boundaries should be reviewed and revised when new wells are brought 
on-line or when there is a change in the annual volume pumped from a well.  DOH recommends 
reevaluation of the wellhead protection area boundaries during the update of the Comprehensive 
Water System Plan, which occurs on a six-year schedule. 
 
INVENTORY OF POTENTIAL CONTAMINANT SOURCES  

An essential element of wellhead protection is an inventory of all potential sources of groundwater 
contamination throughout delineated wellhead protection areas.  The purpose of the inventory is to 
identify past, present and proposed activities that may pose a threat to the source of water supply 
(i.e. the aquifer).   

Cedarhome Hatt Slough Sill Well
Description Well Fure Well Springs (Inactive)

Data
Source No. S02 S03 S07 S04 S01 S05
Sec-Twp-Rng S29 T32N R4E S29 T32N R4E S20 T32N R4E S20 T32N R4E S05 T31N R4E S20 T32N R4E

Year Constructed 1948 1966 1995 1951 1934 1958
Ground Elevation (ft) 62 63 140 105 n/a 135
Well Depth (ft) 250 200 490 157 n/a 235
Pump Intake Depth (ft) 129 128 364 150 n/a
Depth to Top of Screen or 
Perforations (ft) 50 168 365 145 n/a 197
Depth to Bottom of Screen or 
Perforations (ft) 245 200 480 150 n/a 235
Water Bearing Interval or Length of 
Screen (ft) 195 32 115 5 5 38
Static Water Depth (ft) 83.5 81 130 50 n/a 90
Pumping Water Depth (ft) 88.5 86 256 n/a
2007 Pumping Rate (gpm) 0 0 97 0
Annual Water Right (gallons)1 315,360,000 39,420,000 591,300,000 52,560,000
Aquifer Porosity (estimated) 0.22 0.22 0.22 0.22

Calculated Fixed Radius (CFR) Values1

6-Month Time of Travel (ft) 515 873 3,382 366
1-Year Time of Travel (ft) 728 1,235 4,783 517
5-Year Time of Travel (ft) 1,629 2,761 10,694 1,157
10-Year Time of Travel (ft) 2,303 3,905 15,124 1,636

1 = The City is currently coordinating with Ecology to transfer the remaining 100 gpm water right from the Sill Well to the Cedarhome Well.  For the
      purposes of caculating the largest TOT expected, the CFR for the Cedarhome Well was calculated for 600 gpm assuming this request will be
      approved.

880
1,969
2,784

Bryant 
Well #1

Bryant 
Well #2

781,567,200
0.22

565

623
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Inventory Approach 

An inventory of potential sources of groundwater contamination was conducted in 2008 during the 
preparation of the City’s Comprehensive Water System Plan.  Several databases maintained by the 
Washington State Department of Ecology (Ecology) and the US EPA were searched for known and 
potential contaminant sources.  In addition, the Washington State Department of Transportation 
(WSDOT) was contacted regarding past automobile accidents in which hazardous materials were 
being transported in the Stanwood area along State Route 532 and Pioneer Highway.  State Route 
532 passes through the Bryant Wells’ six-month time of travel zone and Fure Well’s five-year time of 
travel zone.  Pioneer Highway is also located near the wells, but is not considered a potential 
contaminant source because it is downhill from the East Stanwood Plateau and the wells. Aerial 
images of Cedarhome Well’s wellhead protection area were surveyed during its susceptibility 
assessment for large yards and agricultural areas that could be sources of fertilizer, yard chemicals 
and pet/farm animal waste pollution to groundwater. 

Inventory Findings 

The inventory efforts described above revealed several potential sources of contamination located 
within the City’s wellhead protection areas. The approximate location of the sites is shown in Figure 
1 and a list of the potential sources of contamination is shown in Table 2. The EPA Resource 
Conservation Recovery Act (RCRA) website revealed no additional potential contamination sources 
within the wellhead TOT zones. 

Other potential sources of contamination that are not specifically shown in Figure 1 or listed in 
Table 2 are discussed below. 
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Table 2 
Potential Sources of Contamination 

Material WHPA
No. ID Name Address Stored/Status Location

WQ-1 ECY/26452412 Warm Beach Chr 
Camp & Confer Ctr

20800 Marine Dr Wastewater discharge permit- 
Individual Minor Municipal/ Active

Hatt Slough 10-year

U-1 ECY/13575917 Cedarhome 
General Store

6809 284th St. NW Unknown/ Active UST Cedarhome 5-year

U-2 ECY/43169419 Spane Buildings, 
Inc.

27004 64th Ave. NW Petroleum products/ Inactive UST Bryant 6-month

U-3 ECY/35448677 Bus Garage UST 
8831

7401 272nd St. NW Petroleum products/ Inactive UST Bryant 5-year

U-4 ECY/42615692  
RCRA/110005318646

Tesoro 62137 7306 267th Pl. NW Petroleum products/ Active UST Bryant 6-month

U-5 ECY/24568985 Continental 
Woodcraft Co.

6713 268th St. NW Petroleum products/ Inactive UST Bryant 6-month

U-6 ECY/63161552 Stanwood Exxon 26712 72nd Ave. 
NW

Petroleum products/ Active UST Bryant 6-month

LO-1 N/A Landowner #1 6308 Jensen Rd Potential fertilizer, yard chemicals Cedarhome 6-month

LO-2 N/A Landowner #2 6220 284th St. NW Potential fertilizer, yard chemicals Cedarhome 1-year

LO-3 N/A Landowner #3 6109 Jensen Rd Potential fertilizer, yard chemicals Cedarhome 5-year

LO-4 N/A Landowner #4 6104 284th St. NW Potential fertilizer, yard chemicals Cedarhome 5-year

LO-5 N/A Landowner #5 6608 284th St. NW Potential fertilizer, yard chemicals Cedarhome 5-year

LO-6 N/A Landowner #6 6204 Jensen Rd Potential fertilizer, yard chemicals Cedarhome 1-year

LO-7 N/A Landowner #7 28123 68th Ave NW Potential fertilizer, yard chemicals Cedarhome 1-year

LO-8 N/A Landowner #8 28015 Jensen Rd Potential fertilizer, chemicals Cedarhome 5-year

LO-9 N/A Landowner#9 28603 68th Ave NW Potential fertilizer, yard chemicals Cedarhome 5-year

LO-10 N/A Cedarhome 
Elementary

27911 68th Ave NW Potential fertilizer, yard chemicals Cedarhome 6-month

SDP-1 N/A Stormwater 
Detention Pond

Tax Parcel 
01027800099900

- Cedarhome 6-month

Source of Information
ECY: Washington State Department of Ecology
RCRA: Resource Conservation Recovery Act
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Hazardous Spills on Highways – State Route (SR) 532 passes through the six-month time of 
travel zones of the Bryant Wells’ wellhead protection area and the five-year TOT zone for the Fure 
Wells’ wellhead protection area.  Vehicle accidents within this section of Highway 532 could result in 
spills of gasoline or other transported hazardous materials that would threaten the aquifer of the 
Bryant and Fure Wells.  Pioneer Highway is another heavily traveled highway in the Stanwood area.  
This highway is not considered a potential contaminant source because it is downhill from the East 
Stanwood Plateau; therefore, any accidents or spills on Pioneer Highway should not affect the wells. 
 Two accidents involving fuel spills occurred between 1992 and 1996, according to WSDOT.  
Information from 1996 through 1998 is very limited. A new request for collision data from 1999 to 
2008 (2008 data is preliminary) was made in October 2008. The new data revealed no hazardous 
materials spills along SR 532 between Pioneer Highway and 64th Avenue NW in that time period.  
Although no accidents involving hazardous materials have been reported, spills are always a concern 
given the wells’ close proximity to SR 532.   

Pesticide and Herbicide Use along Roads – Pesticides and herbicides are typically applied along 
County roads by the Snohomish County Public Works Department and along the State highways by 
the WSDOT.  Although the chemicals in pesticides and herbicides are a potential source of 
contamination to the City’s water sources, proper application will most likely avoid contaminating 
the groundwater. 

Septic Systems – Septic systems for wastewater disposal and treatment are found in areas of the 
City that are not served by the City’s sewage collection system.  These on-site sewage disposal 
systems, which typically consist of a septic tank and drainfield, may pose a threat to the City’s 
groundwater sources.  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 Stanwood area may be using oil furnaces to 
heat their homes.  The number and location of these is unknown.  The fuel for oil furnaces can be 
stored in above-grade or buried tanks.  The City’s groundwater sources may be threatened by 
heating oil that leaks out of the tanks into the underlying soil.  The risk of this potential contaminant 
depends on the location of the leaking tanks relative to the City’s wells, the amount and rate of 
leakage, and the type of underlying soil. 

Hazardous Household Materials – Almost all households have hazardous materials that are 
commonly used for a variety of cleaning and maintenance purposes.  Some of these materials 
include cleaning solvents, paints, antifreeze and engine oil.  Improper use or disposal of these may 
result in contamination of the City’s groundwater sources.  All of the wells and the springs have 
single-family residences located within their wellhead protection areas. 

Private Wells – Poorly constructed private wells with inadequate seals and improperly abandoned 
wells may pose a threat to the City’s groundwater sources.  Poorly constructed private wells with 
insufficient seals provide a direct pathway for contaminants from stormwater runoff, rodents, 
insects and other pollutants to enter the same aquifer used by the City’s wells. 
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Stormwater – Stormwater runoff can potentially contaminate the City’s groundwater sources. 
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. A stormwater 
detention pond is located within the six-month time of travel of the Cedarhome Well, and is also 
within the five-year time of travel for the Sill Well (inactive). 

Creeks – Creeks located within wellhead protection areas can carry contaminants that may pose a 
threat to the City’s groundwater sources.  Church Creek is a large creek that runs through the 
Cedarhome, Sill (inactive), Fure and Bryant Wells’ six-month TOT zones.  In addition, Hatt Slough 
Springs is located approximately 250 feet from Hatt Slough and the Stillaguamish River.  Both water 
bodies flow through the springs’ six-month TOT zone.   

Lawn Care and Agricultural Practices – Farms and residences with large lawns or crops within 
the wellhead protection areas can be a threat to the City’s groundwater sources.  Inadequate cleanup 
of animal waste is the most likely source of potential contamination found on ranches. Fertilizer 
runoff is a potentially dangerous source of nitrates (exposure to nitrates and nitrites causes “Blue 
Baby Syndrome” in infants). There are many residences with large lawns, and numerous farms exist 
in and around the Stanwood area.   

Inventory Update Requirements 

In accordance with WAC 246-290-135, the inventory list of actual and potential groundwater 
contaminant sources located within the delineated wellhead protection areas must be updated every 
two years.  Inventory updates should be scheduled such that every third update is accomplished at 
the same time as the reevaluation of the wellhead protection area boundaries, which is required 
during each six-year Comprehensive Water System Plan update. 

NOTIFICATION OF INVENTORY FINDINGS 

Owners and operators of known and potential sources of groundwater contamination will be 
notified of their location within the delineated wellhead protection areas.  In addition, all water 
customers will be notified (via a billing insert) of the City’s active water sources, its Wellhead 
Protection Program and the importance of protecting the City’s sources.  Regulatory agencies, local 
governments and emergency response agencies will also be notified of the location of the wellhead 
protection areas, contaminant source inventory findings, contingency plans and emergency response 
procedures.  Table 3 lists all of the notification recipients. An example of each of the four types of 
notification letters that will be sent is attached in Appendix A. 
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Table 3 
Notification Recipients 

 

ID Agency or Business Contact Person Mailing Address City, State Zip

Businesses and Residencies within Wellhead Protection Area
WQ-1 Warm Beach Camp Owner 20800 Marine Dr. Stanwood, WA  98292

U-1 Cedarhome General Store Owner 6809 284th St NW Stanwood, WA  98292

U-2 Spane Buildings, Inc. Owner 27004 64th Ave NW Stanwood, WA  98292

U-3 Bus Garage UST 8831 Owner 7401 272nd St NW Stanwood, WA  98292

U-4 Tesoro 62137 Owner 7306 267tn Pl NW Stanwood, WA  98292

U-5 Continental Woodcraft Co. Owner 6713 268th St. NW Stanwood, WA  98292

U-6 Stanwood Exxon Owner 26712 72nd Ave. NW Stanwood, WA  98292

LO-1 Landowner #1 Owner 6308 Jensen Rd Stanwood, WA  98293
LO-2 Landowner #2 Owner 6220 284th St NW Stanwood, WA  98294

LO-3 Landowner #3 Owner 6109 Jensen Rd Stanwood, WA  98295

LO-4 Landowner #4 Owner 6104 284th St NW Stanwood, WA  98296

LO-5 Landowner #5 Owner 6608 284th St NW Stanwood, WA  98297

LO-6 Landowner #6 Owner 6204 Jensen Rd Stanwood, WA  98298

LO-7 Landowner #7 Owner 28123 68th Ave NW Stanwood, WA  98299

LO-8 Landowner #8 Owner 28015 Jensen Rd Stanwood, WA  98300

LO-9 Landowner #9 Owner 28603 68th Ave NW Stanwood, WA  98301

LO-10 Cedarhome Elementary  Principal 27911 68th Ave NW Stanwood, WA  98302
SDP-1 Stanwood, WA  98302

Northwest Regional 
Manager 20435 72nd Ave S, Suite 200 Kent, WA 98032-2358

Director 3190 160th Ave. SE Bellevue, WA  98008
 Health Officer 3020 Rucker Ave. Everett, WA  98201

Planner 10220 270th St. NW Stanwood, WA  98292
Director 3000 Rockefeller, M/S 604 Everett, WA  98201

Northwest Regional Director
15700 Dayton Ave. N Seattle, WA  98133

District Fire Chief 8117 267th St NW Stanwood, WA  98292
Police Chief 8727 271St St NW Stanwood, WA  98292

Sheriff 3000 Rockefeller, M/S 606 Everett, WA 98201
District 7 Captain 2700 116th St. NE Marysville, WA  98271

City of Stanwood Water Customers
Varies Varies Stanwood, WA 98292

 Snohomish County Planning 

Regulatory Agencies and Local Governments

 WA State Department of 
Transportation

Emergency Response Agencies
Stanwood Fire Dept.

Stanwood Police Dept.
Snohomish County Sheriff

Wa State Patrol

All Water Customers

City Should Verify and Contact Owner

 WA State Dept. of Health, Office of 
Drinking Water

 WA State Dept. of Ecology, 
Northwest Regional Office

Snohomish County Health District
 Stanwood Planning Department
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CONTINGENCY PLANNING 

The City has developed an Emergency Response Plan for the water system.  The Emergency 
Response Plan includes a contingency operation plan for the wells and other water system facilities.  
The contingency operation plan for the wells in the event of contamination of the water source is as 
follows. 

Emergency Condition: Aquifer Contamination 

Impact on System: Potentially major impact.  If water is not suitable for potable use there is a 
major loss of supply.  The City uses two independent aquifers for supply: 1) 
East Stanwood Aquifer (Cedarhome, Sill, Fure and Bryant Wells); and 2) the 
Stillaguamish Aquifer (Hatt Slough Springs).   

Emergency Response:  
1. Shut down the wells that pump water from the aquifer that is 

contaminated and use the other non-affected wells. 
2. Notify DOH of the aquifer contamination. 
3. Notify all customers of the problem and instruct them to boil all water to 

be used for consumption and cooking. 
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 well field and investigate cause of 

contamination. 
8. Implement water use reduction measures, as necessary, to ensure an 

adequate supply of water. 

The City’s plan to pursue long-term alternative sources of supply, including additional groundwater 
wells and emergency interties, will improve the City’s ability to maintain uninterrupted water supply 
during times of source water quality emergencies.  

PROGRAM IMPLEMENTATION AND RECOMMENDATIONS 

The City’s Wellhead Protection Program is an on-going effort that requires staffing and resources to 
ensure its effectiveness in protecting the source of drinking water that is supplied to the City’s 
customers.  As discussed previously in this document, the regulations require that the City perform 
an inventory of all potential sources of groundwater contamination throughout the delineated 
wellhead protection areas every two years.  In addition, DOH recommends that water systems 
upgrade their initial delineation using a more sophisticated groundwater flow model approach within 
five years of the initial delineation.  At a minimum, the City must reevaluate the wellhead protection 
area boundaries during the Comprehensive Water System Plan update process, which occurs every 
six years. 
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The City has adopted a wellhead protection ordinance that addresses permitted uses and 
performance standards for properties located within designated wellhead protection areas. Chapter 
17.135 of the Stanwood Municipal Code addresses these specific standards and requires a critical 
areas report for proposed uses that are prohibited within the TOT zones. 

The following tasks will be pursued as part of the City’s on-going Wellhead Protection Program.   
• Perform a more accurate delineation of the wellhead protection area boundaries utilizing 

analytical models, hydrogeologic mapping and computer flow models. 
• Perform a more detailed inventory of potential sources of groundwater contamination. 
• Confirm location, condition and proper closure of abandoned private wells, especially those 

within one-year time of travel zones. 
• Distribute the required notifications as a result of updated delineations and inventory 

findings. 
• 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.  Coordinate with and utilize existing information developed by 
Snohomish County. 

• Establish a Wellhead Protection Committee to promote public education and awareness of 
the City’s groundwater sources and contaminant prevention.  Coordinate these efforts with 
the regional agencies. 

• Restrict land uses in the one-year time of travel zones that pose a high risk to groundwater, 
such as gas stations, oil recycling, dry cleaners, fuel storage facilities, high-density animal 
keeping, high-density septic systems and golf courses.  Coordinate these efforts with 
Snohomish County. 

• 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 City’s drinking water 
source and is vulnerable to surface activities. 
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DATE 

 

NAME (Emergency Response Agency) 

ADDRESS 

CITY, STATE  ZIP 

 

 

Subject: City of Stanwood Wellhead Protection Program 

 

Dear NAME (Emergency Response Agency): 

 

This letter is being sent to notify you (an agency that would respond in the event of a spill or 

contamination of the City’s water supply) of the City of Stanwood Wellhead Protection Program, as 

required by the Washington State Department of Health (DOH).  The City of Stanwood, being an owner 

of a Group A public water system, is required by the federal Safe Drinking Water Act to develop a 

Wellhead Protection Program.  The goal of a Wellhead Protection Program is to protect the health of its 

water customers by preventing contamination of the groundwater that it supplies for drinking water.  The 

City is working with DOH and others to update its Wellhead Protection Program. 

  

The City’s four active groundwater wells and spring source provide drinking water to more than 2,292 

customer accounts within the existing water service area.  The two Bryant Wells are located on the 

eastern city limits, just north of State Route 532.  The Fure Well is located adjacent to Church Creek, 

also on the eastern city limit.  Cedarhome Well is located just east of Cedarhome Elementary School 

north of the City.  Sill Well, which is currently inactive, is located northeast of Fure Well along Church 

Creek outside the City’s urban growth boundary.  Hatt Slough Springs is located approximately 2 miles 

south of the city limits, along Hatt Slough/Stillaguamish River. 

 

The City’s initial Wellhead Protection Program efforts were accomplished in 1998 when the 

Susceptibility Assessment Survey for each well was completed.  The results of the survey performed by 

the City and reviewed by DOH assigned a moderate susceptibility rating to Bryant Well No. 1, a low 

susceptibility rating to Bryant Well No. 2 and a high susceptibility rating for Fure Well and Hatt Slough 

Springs.  The susceptibility rating for the recently completed Cedarhome Well is currently being assessed 

by DOH.   

  

The next step in the development of the City’s Wellhead Protection Program was the update of the 

delineated wellhead protection areas for each well.  A wellhead protection area is the surface and 

subsurface area surrounding a well, well field, or spring through which contaminants are likely to pass 

and eventually be transported into the drinking water system.  This is the area around the source that 

must be managed to protect the water supply from contamination.  The wellhead protection areas are 

subdivided into 6-month 1-year, 5-year, and 10-year time of travel zones.  The time of travel refers to the 

estimated amount of time it will take for water (and contaminants) in that zone to reach the supply 

source.  For example, a 1-year time of travel zone represents an area around the well or well field in 

which contaminants could reach the well within one year.  The delineation of time of travel zones is 

important because the City then knows how much time it could take a contaminant in a certain area to 

reach the drinking water supply source. 

 



NAME 

DATE 

Page 2 

 

 

J:\Data\STA\107-088\WellheadProtection\Appendix A\EmergRespLetter.doc  (10/6/2009, 4:10 PM) 

The time of travel zones for each water source have been defined according to the “Calculated Fixed 

Radius” (CFR) method developed by DOH, and modified based on recommendations by a licensed 

hydrogeologist.  The results of the wellhead protection area delineations are shown in the attached 

Figure 1.  Please note that the wellhead protection area boundaries shown in the figure are subject to 

change in the future based on further hydrogeologic study. 

 

Upon the updated delineation of the wellhead protection areas, an update to the inventory of known and 

potential contaminant sources located within the defined wellhead protection areas was accomplished. 

The inventory efforts revealed several potential sources of contamination located within a broad area 

around the City’s wells, as shown in Figure 1.  However, 22 were located within the wellhead protection 

areas. The potential contamination sources were found using the Washington State Department of 

Ecology (Ecology) Underground Storage Tank lists and the Environmental Protection Agency (EPA) 

Resource Conservation and Recovery Act (RCRA) facilities register. In addition, during the 

Susceptibility Assessment of the new Cedarhome Well, multiple area landowners were identified as 

potential contamination sources for fertilizer and yard chemicals.  Facilities with water quality discharge 

permits were also included in the inventory. One stormwater detention pond was identified in the 

Cedarhome Well 6-month time-of-travel zone. See Table 1, attached, for the inventory of potential 

sources of contamination. 

 

The activities at your business have the potential to affect the water quality of the City’s drinking water 

source because of your location within the City’s wellhead protection area.  The inventory findings have 

been provided to local regulatory agencies and emergency response agencies to make them aware of your 

business’s location within the City’s wellhead protection area, as required by DOH. 

 

An Emergency Response Plan has been developed for the City’s water system.  The Emergency 

Response Plan includes a contingency operation plan for the wells and other water system facilities.  In 

summary, the contingency operation plan for the wells in the event of contamination of the water source 

is to shut down the affected well(s), notify regulatory agencies and customers, and adjust control of other 

facilities to minimize supply interruption, as required. 

 

If you have any questions or concerns regarding the City’s Wellhead Protection Program, please contact 

me at (360) 629-5323. 

 

Sincerely, 

 

 

 

Andrew Bullington 

 

Public Works Director 

City of Stanwood 

 

Attachment:  Figure 1 – Wellhead Protection Areas 

 Table 1 – Potential Sources of Contamination  
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DATE 

 

Subject: City of Stanwood Wellhead Protection Program 

 

Dear Water Customer: 

 

The City of Stanwood, being an owner of a Group A public water system, is required by the federal Safe 

Drinking Water Act to develop a Wellhead Protection Program.  The goal of a Wellhead Protection 

Program is to protect the health of its water customers by preventing contamination of the groundwater 

that it supplies for drinking water.  The City is working with the Washington State Department of Health 

(DOH) and others to update its Wellhead Protection Program.  As part of the program, the City is 

notifying residents and business owners of their efforts to prevent groundwater contamination. 

  

The City’s four active groundwater wells and spring source provide drinking water to more than 2,292 

customer accounts within the existing water service area.  The two Bryant Wells are located on the 

eastern city limits, just north of State Route 532.  The Fure Well is located adjacent to Church Creek, 

also on the eastern city limit.  Cedarhome Well is located just east of Cedarhome Elementary School 

north of the City.  Sill Well, which is currently inactive, is located northeast of Fure Well along Church 

Creek outside the City’s urban growth boundary.  Hatt Slough Springs is located approximately 2 miles 

south of the city limits, along Hatt Slough/Stillaguamish River. The City performed a susceptibility 

survey for each well field to determine their potential for contamination.  As a result, DOH assigned a 

moderate susceptibility rating to Bryant Well No. 1, a low susceptibility rating to Bryant Well No. 2 and 

a high susceptibility rating for Fure Well and Hatt Slough Springs.  The susceptibility rating for the 

recently completed Cedarhome Well is currently being assessed by DOH.   

 

Protection of the City’s drinking water sources is everyone’s responsibility.  Contamination of a source 

may require the City to pursue water from other sources, which would most likely result in water rate 

increases to all customers.  The City is working with businesses and landowners in the wellhead 

protection areas to ensure that contamination does not occur. You, as a resident in the City’s water 

service area, can also help by being careful of your own practices around your home.  For example, when 

applying fertilizers or pesticides to your lawn and landscape areas, always use the correct dosage 

identified in the instructions. Minimize the use of chemical weed control products.  In addition, dispose 

of old or unused hazardous waste appropriately.  There are many household waste disposal programs 

available free of charge.  When hazardous products such as oil, antifreeze, paint, chemicals, or pesticides 

are disposed of onto the ground or into septic tanks, they can end up in the groundwater that we drink. 

 

The main goal of the City’s Wellhead Protection Program is to protect the health of its customers by 

being proactive in preventing contamination of the groundwater that it supplies for drinking water.  We 

urge you to also take a proactive approach to protect the water that you drink.  You may contact me at 

(360) 629-5323 with questions about the City’s Wellhead Protection Program or efforts around the house 

to protect our groundwater sources. 

 

Sincerely, 

 

 

 

Andrew Bullington 

 

Public Works Director 

City of Stanwood 
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DATE 

 

NAME (Business Owner) 

ADDRESS 

CITY, STATE  ZIP 

 

 

Subject: City of Stanwood Wellhead Protection Program 

 

Dear NAME (Business Owner): 

 

This letter is being sent to notify you of the City of Stanwood Wellhead Protection Program and your 

location within the wellhead protection area, as required by the Washington State Department of Health 

(DOH).  The City of Stanwood, being an owner of a Group A public water system, is required by the 

federal Safe Drinking Water Act to maintain a Wellhead Protection Program.  The goal of a Wellhead 

Protection Program is to protect the health of its water customers by preventing contamination of the 

groundwater that it supplies for drinking water.  The City is working with DOH and others to update its 

Wellhead Protection Program. 

  

The City’s four active groundwater wells and spring source provide drinking water to more than 2,292 

customer accounts within the existing water service area.  The two Bryant Wells are located on the 

eastern city limits, just north of State Route 532.  The Fure Well is located adjacent to Church Creek, 

also on the eastern city limit.  Cedarhome Well is located just east of Cedarhome Elementary School 

north of the City.  Sill Well, which is currently inactive, is located northeast of Fure Well along Church 

Creek outside the City’s urban growth boundary.  Hatt Slough Springs is located approximately 2 miles 

south of the city limits, along Hatt Slough/Stillaguamish River. 

 

The City’s initial Wellhead Protection Program efforts were accomplished in 1998 when the 

Susceptibility Assessment Survey for each well was completed.  The results of the survey performed by 

the City and reviewed by DOH assigned a moderate susceptibility rating to Bryant Well No. 1, a low 

susceptibility rating to Bryant Well No. 2 and a high susceptibility rating for Fure Well and Hatt Slough 

Springs.  The susceptibility rating for the recently completed Cedarhome Well is currently being assessed 

by DOH.   

  

The next step in the development of the City’s Wellhead Protection Program was the update of the 

delineated wellhead protection areas for each well.  A wellhead protection area is the surface and 

subsurface area surrounding a well, well field, or spring through which contaminants are likely to pass 

and eventually be transported into the drinking water system.  This is the area around the source that 

must be managed to protect the water supply from contamination.  The wellhead protection areas are 

subdivided into 6-month 1-year, 5-year, and 10-year time of travel zones.  The time of travel refers to the 

estimated amount of time it will take for water (and contaminants) in that zone to reach the supply 

source.  For example, a 1-year time of travel zone represents an area around the well or well field in 

which contaminants could reach the well within one year.  The delineation of time of travel zones is 

important because the City then knows how much time it could take a contaminant in a certain area to 

reach the drinking water supply source. 



NAME 

DATE 

Page 2 

 

 

J:\Data\STA\107-088\WellheadProtection\Appendix A\BusinessLetter.doc  (10/6/2009, 4:10 PM) 

 

The time of travel zones for each water source have been defined according to the “Calculated Fixed 

Radius” (CFR) method developed by DOH, and modified based on recommendations by a licensed 

hydrogeologist.  The results of the wellhead protection area delineations are shown in the attached 

Figure 1.  Please note that the wellhead protection area boundaries shown in the figure are subject to 

change in the future based on further hydrogeologic study. 

 

Upon the updated delineation of the wellhead protection areas, an update to the inventory of known and 

potential contaminant sources located within the defined wellhead protection areas was accomplished. 

The inventory efforts revealed several potential sources of contamination located within a broad area 

around the City’s wells, as shown in Figure 1.  However, 22 were located within the wellhead protection 

areas. The potential contamination sources were found using the Washington State Department of 

Ecology (Ecology) Underground Storage Tank lists and the Environmental Protection Agency (EPA) 

Resource Conservation and Recovery Act (RCRA) facilities register. In addition, during the 

Susceptibility Assessment of the new Cedarhome Well, multiple area landowners were identified as 

potential contamination sources for fertilizer and yard chemicals.  Facilities with water quality discharge 

permits were also included in the inventory. One stormwater detention pond was identified in the 

Cedarhome Well 6-month time-of-travel zone. See Table 1, attached, for the inventory of potential 

sources of contamination. 

 

The activities at your business have the potential to affect the water quality of the City’s drinking water 

source because of your location within the City’s wellhead protection area.  The inventory findings have 

been provided to local regulatory agencies and emergency response agencies to make them aware of your 

business’s location within the City’s wellhead protection area, as required by DOH. 

 

The purpose of this letter is to inform you of the City’s Wellhead Protection Program and your location 

within the wellhead protection areas.  No action is required by you at this time.  We hope that your 

increased awareness of the City’s wellhead protection area will make you especially cautious in regard to 

protecting the drinking water of the City’s customers.  If you have any questions or concerns regarding 

protection of the City’s groundwater sources, please contact me at (360) 629-5323. 

 

Sincerely, 

 

 

 

Andrew Bullington 

 

Public Works Director 

City of Stanwood 

 

Attachment:  Figure 1 – Wellhead Protection Areas 

 Table 1 – Potential Sources of Contamination  
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DATE 

 

NAME (Regulatory Agency) 

ADDRESS 

CITY, STATE  ZIP 

 

 

Subject: City of Stanwood Wellhead Protection Program 

 

Dear NAME (Regulatory Agency): 

 

This letter is being sent to notify you (an agency that would respond in the event of a spill or 

contamination of the City’s water supply) of the City of Stanwood Wellhead Protection Program, as 

required by the Washington State Department of Health (DOH).  The City of Stanwood, being an owner 

of a Group A public water system, is required by the federal Safe Drinking Water Act to develop a 

Wellhead Protection Program.  The goal of a Wellhead Protection Program is to protect the health of its 

water customers by preventing contamination of the groundwater that it supplies for drinking water.  The 

City is working with DOH and others to update its Wellhead Protection Program. 

  

The City’s four active groundwater wells and spring source provide drinking water to more than 2,292 

customer accounts within the existing water service area.  The two Bryant Wells are located on the 

eastern city limits, just north of State Route 532.  The Fure Well is located adjacent to Church Creek, 

also on the eastern city limit.  Cedarhome Well is located just east of Cedarhome Elementary School 

north of the City.  Sill Well, which is currently inactive, is located northeast of Fure Well along Church 

Creek outside the City’s urban growth boundary.  Hatt Slough Springs is located approximately 2 miles 

south of the city limits, along Hatt Slough/Stillaguamish River. 

 

The City’s initial Wellhead Protection Program efforts were accomplished in 1998 when the 

Susceptibility Assessment Survey for each well was completed.  The results of the survey performed by 

the City and reviewed by DOH assigned a moderate susceptibility rating to Bryant Well No. 1, a low 

susceptibility rating to Bryant Well No. 2 and a high susceptibility rating for Fure Well and Hatt Slough 

Springs.  The susceptibility rating for the recently completed Cedarhome Well is currently being assessed 

by DOH.   

  

The next step in the development of the City’s Wellhead Protection Program was the update of the 

delineated wellhead protection areas for each well.  A wellhead protection area is the surface and 

subsurface area surrounding a well, well field, or spring through which contaminants are likely to pass 

and eventually be transported into the drinking water system.  This is the area around the source that 

must be managed to protect the water supply from contamination.  The wellhead protection areas are 

subdivided into 6-month 1-year, 5-year, and 10-year time of travel zones.  The time of travel refers to the 

estimated amount of time it will take for water (and contaminants) in that zone to reach the supply 

source.  For example, a 1-year time of travel zone represents an area around the well or well field in 

which contaminants could reach the well within one year.  The delineation of time of travel zones is 

important because the City then knows how much time it could take a contaminant in a certain area to 

reach the drinking water supply source. 
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The time of travel zones for each water source have been defined according to the “Calculated Fixed 

Radius” (CFR) method developed by DOH, and modified based on recommendations by a licensed 

hydrogeologist.  The results of the wellhead protection area delineations are shown in the attached 

Figure 1.  Please note that the wellhead protection area boundaries shown in the figure are subject to 

change in the future based on further hydrogeologic study. 

 

Upon the updated delineation of the wellhead protection areas, an update to the inventory of known and 

potential contaminant sources located within the defined wellhead protection areas was accomplished. 

The inventory efforts revealed several potential sources of contamination located within a broad area 

around the City’s wells, as shown in Figure 1.  However, 22 were located within the wellhead protection 

areas. The potential contamination sources were found using the Washington State Department of 

Ecology (Ecology) Underground Storage Tank lists and the Environmental Protection Agency (EPA) 

Resource Conservation and Recovery Act (RCRA) facilities register. In addition, during the 

Susceptibility Assessment of the new Cedarhome Well, multiple area landowners were identified as 

potential contamination sources for fertilizer and yard chemicals.  Facilities with water quality discharge 

permits were also included in the inventory. One stormwater detention pond was identified in the 

Cedarhome Well 6-month time-of-travel zone. See Table 1, attached, for the inventory of potential 

sources of contamination. 

 

The activities at your business have the potential to affect the water quality of the City’s drinking water 

source because of your location within the City’s wellhead protection area.  The inventory findings have 

been provided to local regulatory agencies and emergency response agencies to make them aware of your 

business’s location within the City’s wellhead protection area, as required by DOH. 

 

An Emergency Response Plan has been developed for the water system.  The Emergency Response Plan 

includes a contingency operation plan for the wells and other water system facilities.  In summary, the 

contingency operation plan for the wells in the event of contamination of the water source is to shut 

down the affected well(s), notify regulatory agencies and customers, and adjust control of other facilities 

to minimize supply interruption, as required. 

 

If you have any questions or concerns regarding the City’s Wellhead Protection Program, please contact 

me at (360) 629-5323. 

 

Sincerely, 

 

 

 

Andrew Bullington  

 

Public Works Director 

City of Stanwood 

 

Attachment:  Figure 1 – Wellhead Protection Areas 

 Table 1 – Potential Sources of Contamination 



APPENDIX L 
CONSUMER CONFIDENCE REPORT 











APPENDIX M 
HYDRAULIC MODEL NODE DIAGRAM 
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#*

# *

#*

#*

#*

# *

#*

#*

#*

#*

#*

SR 532

M
A
R
IN
E
 D
R

300TH ST NW

6
8
T
H
 A
V
E
 N
W

P
IO
N
E
E
R
 H
W
Y

284TH ST NW

8
0
T
H
 A
V
E
 N
W

THOMLE ROAD

BOE ROAD

O
L
D
 P
A
C
IF
IC
 H
W
Y

NORMAN ROAD

268TH ST NW

271ST ST NW

M
IL
L
E
R
 R
O
A
D

P
IO
N
E
E
R
 H
W
Y
 N
W

7
2
N
D
 A
V
E
 N
W

6
4
T
H
 A
V
E
 N
W

288TH ST NW

LO
G
EN
 R
O
AD

EIDE ROAD

310TH ST NW

272ND ST NW

JENSEN ROAD

233RD ST NW

7
6
T
H
 A
V
E
 N
W

R
Y
D
J
O
R
D
 R
O
A
D

2
3
0
T
H
 P
L
 N
W

228TH ST NW

5
6
T
H
 A
V
E
 N
W

V
A
L
D
E
 R
O
A
D

9
5
T
H
 A
V
E
 N
W

5
2
N
D
 A
V
E
 N
W

267TH PL NW

9
2
N
D
 A
V
E
 N
W

294TH ST NW

5
4
T
H
 A
V
E
 N
W

1
0
2
N
D
 A
V
E
 N
W

276TH ST NW

286TH ST NW

95TH PL NW

261ST ST NW

60T
H
 D
R
 N
W

SA
RA

TO
GA

 DR

WOODLAND ROAD

8
8
T
H
 A
V
E
 N
W

70T
H
 A
V
E
 N
W

M
ATTERLAND R

O
AD

306TH ST NW

9
8
T
H
 A
V
E
 N
W

244TH ST NW

1
0
4
T
H
 D
R
 N
W

60TH AVE NW

9
2
N
D
 L
A
N
E
 N
W

7
8
T
H
 D
R
 N
W

7
6
T
H
 D
R
 N
W

F
LO
R
E
N
C
E
 R
O
A
D

8
5
T
H
 D
R
 N
W

1
0
1
S
T
 A
V
E
 N
W

273RD AVE NW

9
0
T
H
 A
V
E
 N
W

6
2
N
D
 A
V
E
 N
W

308TH ST NW

1
0
3
R
D
 D
R
 N
W

1
0
2
N
D
 D
R
 N
W

CE
DA

RH
OM

E D
R N

268TH PL NW

292ND ST NW

7
8
T
H
 A
V
E
 N
W

280TH ST NW

270TH
 ST N

W 9
9
T
H
 A
V
E
 N
W

279TH PL NW

1
0
8
T
H
 A
V
E
 N
W

S
P
O
N
H
E
I M

 R
O
A
D

264TH ST NW

9
8
T
H
 D
R
 N
W

9
4
T
H
 D
R
 N
W

2
2
6
T
H
 S
T
 N
W

286TH P
L NW

8
6
T
H
 D
R
 N
W

PARK DR

273RD ST NW

304
TH 

ST 
NW

8
4
T
H
 A
V
E
 N
W

258TH ST NW

272ND PL NW

9
2
N
D
 S
T
 N
W

7
9
T
H
 D
R
 N
W

HENNINGS DR

M
A
N
O
R
 P
L
 N
W

8
4
T
H
 D
R
 N
W

276TH PL NW

269TH PL 
NW

8
0
T
H
 D
R
 N
W

V
IL
L
A
G
E
 P
L
 N
W

9
6
T
H
 A
V
E
 N
W

VIKING WAY

8
2
N
D
 A
V
E
 N
W

8
3
R
D
 D
R
 N
W

8
2
N
D
 D
R
 N
W

1
0
0
T
H
 A
V
E
 N
W

275TH ST NW

8
7
T
H
 A
V
E
 N
W

9
7
T
H
 D
R
 N
W

5
6
T
H
 A
V
E
 N
W

267TH PL NW

P
IO
N
E
E
R
 H
W
Y
 N
W

5
4
T
H
 A
V
E
 N
W

280TH ST NW

SR 532

6
4
T
H
 A
V
E
 N
W

8
8
T
H
 A
V
E
 N
W

7
0
T
H
 A
V
E
 N
W

F
L
O
R
E
N
C
E
 R
O
A
D

PIO
NEE

R H
WY

292ND ST NW

276TH ST NW

276TH ST NW

8
8
T
H
 A
V
E
 N
W

288TH ST NW

270TH ST NW

2

4

7

3

21

45

1511

3
7
6

6

858

1
4

2
5

2
7

813

3
7
7

1
8

6
2
3

5

40

12

4
5
8

1
6
9
1

350

366

103

11

4
1

22

854

17

3
7
4

1002

855

518

643

20

9
4
0

1251

15

6
3
2

457

37

3
7
0

624

945

1
4
0
0

7
0
4

4
3
4

1456

1
0

15
10

808

4
1
5

8
1
7

2
9
9

3
5

6
4
2

1107

1016

68

6
3
7

3
8
1

1013

3
2

2
2
2

1
0
0
0

9

66

2
8
2

1253

1010

2
2
0

390

2
4
6

773

3
8
8

1005

6
1
9

1266

9
8
1

2
2
1

1
0
3
4

53

6
3
5

519

371

3
0
2

1004

7
0
6

97
6

8
6
1

1
1
0
5

639

818

300

661

1033

1146

3
4

1044

1
0
3
5

1143

347

47

812

887

3
0
5

410

9
3
3

2
3
2

1122

16

3
7
2

168

96

6
2
2

166

1
0
2
9

668

1
3
4
5

172

3
9
4

856

5
4

8
3
2

4
5
1

1462

638

301

276

31

4
6
1

352 351

742

6
1
4

800

1
8
7

1255

1
9

1
2
9
5

7
9
9

2
4
1

396

9
4

9
6
3

830

1189

1193

88

433

847

621

539

9
7
3

1
2
3
6

909

4
0
5

5
0
5

6
5
6

1
1
1
2

198

308

1278

1009

398

1
2
2
7

42

555

3
1
1

734

1
1
4
1

1
4
6

1
2
2

935

5
5

2
5
1

831

735

1
4
5
7

834

1149

6
4
5

8
9
6

3
8

1
5
2
4

644

245

1
1
3
1

493

646

838

114

2
7
5

310

111

1
1
2
7

1
2
7

1334

582

5
7
3

1
3
1
5

3
2
3

6
7

9
8
9

1
0
9
8

5
7
8

2
9
0

1
0
1
4

3
3
5

3
8
7

90

937

318

3
8
0

6
6
9

291

226

1032

1
3
4
3

840

797

1136

1337

1129

523

383

580

1223

2
6
6

1030

1125

487

1
2
0
1

1513

504

3
3
6

3
2
1

759

506

173

488

721

526

3
4
0

654

5
1
6

315

1114

1
2
2
2

7
1
1

4
8

175

280

4
4

1478

1
1
9

1
1
2
6

33
0

4
6
7

8
1

1502

11
77

1
3
7
3

8
7
9

1
1
5
1

883

3
2
4

1335

2
9
8

1
1
3
5

4
8
2

4
4
7

304

732

763

5
7
2

886

1
3
7
4

544

859

525

598

1293

5
2
9

837

1298

2
9
4

1287

5
5
6

5
0
3

4
6
6

2
4
4

5
6

30

6
5
5

2
8
9

2
6
4

1038

724

2
6
5

5
3
2

7
6
4

57
5

379

903

1
9
1

256

1531

756

1
1
3
4

147

6
8
5

97

5
9
6

1
3
2
5

286

563

1
4
5
8

1312

1322

952

1
2
2
1

1317

1440

535

3
2
9

55
0

130

5
7
4

524

1211

1
3
4
6

610

8
7
6

279

1022

551

608

9
4
4

1
2
3
9

341

1536

118

1
3
4
9

9
9
1

1351

5
7

5
4
9

11
7
0

155

322

5
7
1

717

6
1

249

1257

1530

148

1
5
6

726

253

528

10
06

5
3
4

1153

992

9
7
4

1265

1
5
0
5

1534

8
0
1

8
2
9

1
1
1
3

8
8
0

736

1
3
4
2

1
3
4
0

1301

1525

151

1
4
7
2

1
3
1
8

1207

7
6

1339

769

1417

1
4
1

164

517

1215

271

6
4
0

1021

1210

4
6
8

277

230

1319

1
0
1
8

1529

1354

7
0
9

135

9
6
2

1
2
0
8

54
8

1
4
3
8

651

1415

8
6

1
1
0
8

1
0
2
7

98
0

5
0
2

8
9
7

1273

1
4
1
6

14
46

1213

1
2
8
3

203

333

1166

1422

233

1411

536

826

9
8
3

1406

1
3
2
4

1
3
0
9

1
2
1
8

749

1
1
9
6

5
5
8

15
09

14509
4
3

1341

5
9
3

400

561

966

1
1
0
6

522

1
2
5
9

1020

5
0
9

1
3
3
8

7
5
4

968

1408

1449

1
3
2
8

581

845

569

782

2
0
7

540

1297

609

1455

49

7
0
3

527

1424

1147

448

1
5
2
2

1219

339

1492

1
7
0

14193
9
7

4
0
1

1426

1518

1234

33

7
4
4

1
1
5

577

659

557

7
3

1
2
9
2

1
4
4
3

1425

953

234

1001

7
2
3

1
2
9
6

202

1321

836

4
4
9

5
7
6

910

1
3
0
5

480

714

760

284

1
3
1
3

9
3
6

1
2
6
3

560

1476

2
7
0

1542

1
3
2
3

757

8
7

4
7
5

3
0
9

1
4
4
7

1
0
9
4

1
5
2
0

648

1243

3
1
3

1028

545

63

8
6
8

399

1258

189

1521

1
3
1
1

1307

9
4
1

1168

1532

1
5
3
5

611

9
3

5
2
0

159

8
5
1

1280

1452

5
9

1276

338

1158

1206

530

1
3
2
9

1
1
3
3

1
4
2
3

1
1
5
4

988

1347

1284

1490

1420

12
5
2

1
4
1
3

445

2
8
7

1
4
4
2

7
1
9

1
2
1

7
8
9

1019

1156

23
6

1409

1
30

6

3
2
0

5
3
1

738

1
0
9
7

160

326

1
2
1
4

553

984

1
4
3
2

594

521

4
3
2

7
8
7

1491

6
7
2

1
3
3
6

1
3
0
2

1264

1
4
2
7

4
5
0

1162

783

11
78

584

1
1
4
4

9
2
6

11
8
67

7
7

5
0
0

905

1414

1194

1
0
2
6

327

1
2
0
9

1
4
6
9

283

1
2
7
9

1
0
4
3

1224

1
5
0
7

1294

1
2
7
4

1
1
3
8

5
4
2

1
1
5
9

9
7
9

1
4
4
4

2
2
3

8
2

538

9
0
6

546

7
1
3

479

1304

1
5
7

9
3
0

1235

3
1
6

750

430 687

1
0
2
3

1
0
1
5

1204

751

1
1
6
4

6
2
8

1
5
0
0

1
2
3
8

1
4
4
8

499

650

5
9
5

7
4

9
9
6

778

5
7
9

1
4
0
2

1205

1
3
1
0

1327

1233

1017

1303

1270

1441

1314

1
1
6
0

1
1
5
5

1445

6
2
9

147584

1
50

3

674

9
1
1

312

1
4
3
9

843

802

5
3
7

1
0
2
4

9
9
3

6
5
7

985

98

1
0
3
9

1299

314

590

1187

1479

541

942

846

8
3

95

1
4
0
1

3
4
9

1463

1519

895

848

1
1
2
0

1
2
6
7

71

9
2
2

908

768

89

1
4
3
0

1517

1
4
3
6

65

1537

1
4
6
8

1
4
3
7

5
4
3

481

552

1118

1
2
8
9

4
1
9

4
3

4
2
5

8
3
5

965

1
2
5
4

1348

1350

1
4
6
7

1
4
2
8

1344

1
1
9
7

9
8
2

559

1139

864

1421

8
2
8

8
6
9

9
1
2

762

1454

163

9
3
4

7
3
0

3
9
3

810

217

2
6
9

9
9
7

337

1407

1516

1008

1308

1
3
5
5

825

6
2
0

636

4
6

841

5
1
3

1506

739

1459

698

7
0
7

1418

1
2
5
6

J-1

J-2

J-3

J-4

J-5

J-6

J-7

J-8

J-9

J-10

J-11

J-12

J-14

J-15

J-16

J-17

J-18

J-19

J-20

J-21

J-22 J-23

J-24

J-25

J-27

J-28

J-29

J-30

J-31

J-32

J-33J-34

J-37

J-38

J-39

J-40
J-41

J-42J-43

J-44

J-45

J-46

J-47

J-48

J-49

J-50

J-53

J-54

J-55

J-56

J-57

J-58

J-60

J-64

J-65

J-67

J-68

J-69

J-70

J-71J-72

J-73

J-74
J-75

J-76

J-77

J-78

J-81

J-82

J-84

J-85

J-86

J-87

J-88 J-89 J-90

J-91
J-92

J-93

J-94

J-95

J-96

J-97

J-98

J-101

J-102

J-103

J-105

J-109

J-111

J-112

J-113J-114

J-117

J-119

J-120

J-121

J-123

J-124 J-125

J-131

J-133

J-134
J-135

J-136

J-138

J-139

J-141

J-142

J-145

J-148

J-149

J-150

J-153

J-155

J-156 J-157

J-158

J-161

J-162

J-163 J-168

J-169

J-170

J-171

J-172

J-174
J-175

J-177

J-178 J-179

J-181

J-182

J-183

J-185

J-187

J-189 J-192

J-194
J-195

J-196

J-197

J-203

J-204

J-205

J-207

J-208

J-209

J-211

J-212

J-214

J-215

J-219

J-220

J-221

J-222

J-225

J-226

J-228

J-229
J-230

J-234J-235

J-236

J-237

J-238

J-239

J-240

J-243

J-245

J-248

J-249

J-250

J-251

J-253

J-255

J-256

J-257

J-258

J-259

J-260

J-261J-262

J-263

J-265

J-267

J-268

J-271

J-272

J-275

J-276
J-278

J-279

J-281

J-282

J-283 J-284

J-285

J-286 J-287

J-288

J-289

J-290

J-291

J-292

J-293 J-294

J-295

J-296

J-297

J-298

J-299

J-302

J-304

J-306

J-307

J-309

J-311

J-312

J-313

J-314

J-315

J-316

J-317

J-318

J-319

J-320

J-321

J-322

J-323

J-324

J-325

J-338

J-339

J-340
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Title 12

UTILITIES

Chapters:
12.04 Sewer Rates and Charges
12.08 Reserved
12.12 Drainage Utility Fees and Fund
12.16 Water Utility Rates and Charges
12.18 Water Utility Regulations
12.20 Utility Billing Regulations
12.30 Right-of-Way Use Permits
12.40 Plant Investment Charge
12.45 Extension of City Services Outside City Limits
12.50 Latecomer Agreements for Water and Sewer
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Chapter 12.04

SEWER RATES AND CHARGES

Sections:
12.04.020 Sewer rates.
12.04.030 Connection fees, charges and costs.

12.04.020 Sewer rates.
For the furnishing of service to the users and

potential users of the city sanitary sewage sys-
tem, the rates and charges per month are estab-
lished for the classifications indicated below:

(1) Definitions.
(a) “Base monthly charge” means the

minimum charge to a user per month. For those
users whose sewer charge is calculated based
on water use, the base monthly charge includes
water use up to the base monthly allowance.

(b) “Units” means the number of dwell-
ing units in a multifamily residence such as a
duplex, apartment or condominium; or the
number of separate rooms or living units in a
nursing home, congregate care or assisted liv-
ing facility; each having separate bathroom
and/or kitchen facilities.

(c) “Incremental rate” means the dollar
amount charged per 100 cubic feet of water use
above the base monthly allowance and applies
to those users whose sewer fee is calculated
based on water use.

(d) “Sewer charge” means the dollar
amount a user is charged for sewer service, cal-
culated based on the sewer rates.

(e) “Sewer rate” means the dollar
amount a user is charged for sewer service per
unit of measure. For example, a sewer rate may
be in terms of dollars per 100 cubic feet of wa-
ter used, dollars per student, or other units.

(f) “Customer” means the legal property
owner at time of meter reading.

(g) “Account” means customer.
(h) “Low-income household” means a

household in which the total annual income is
below the very low-income level for the Seat-
tle/Everett area as established and amended by
survey from time to time by the United States
Department of Housing and Urban Develop-
ment.

(i) “Senior citizen” means a person of 62
years of age or older.

(j) “Disabled person” means a person
with a physical or mental impairment that sub-
stantially limits one or more major life activi-
ties, such as walking, seeing, hearing,
speaking, learning, performing manual tasks,
caring for oneself, etc.

(2) Rates and Charges.
(a) Basis of Rates and Charges. Sewer

charges shall be based on the monthly water
use as recorded by the city water meters unless
indicated otherwise in this section. The charge
for residential uses for the summer months, de-
fined herein as June, July, August and Septem-
ber for accounts in utility meter books 01, 02,
06, 07 and 09, and July, August, September and
October for accounts in utility meter books 03,
04, 05 and 08, shall be based on the lesser of
the water use for the billing period or the aver-
age monthly water use for the preceding Octo-
ber through May, or November through June,
period, respectively. If data for the full October
through May, or November through June, pe-
riod are not available, the data will be averaged
over the period for which data are available.
For new accounts that begin in the defined
summer months, the month’s charge shall be
based on the water use for that month. The
charge for nonresidential uses for the months
of June, July, August and September shall be
based on the water use for that month unless in-
dicated otherwise in this section. A user may
elect, at his/her own expense, to install a sepa-
rate water meter to measure water used for ir-
rigation. An irrigation-only account will then
be established and billed separately by the city.

(b) Rate Schedule. Effective January 1,
2005.

Classification
Base Monthly 

Charge Incremental Rate

Residential:

Single-family resi-
dences

$34.05 $3.00/100 cubic feet

Multifamily resi-
dences

$34.05 times the 
number of units

$3.00/100 cubic feet

Commercial:

Light commercial $39.10 $3.00/100 cubic feet

Heavy commercial $74.30 $3.20/100 cubic feet
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(c) Rate Schedule. Effective January 1,
2009.

(d) Additional Information. The school
population to be applied for calculation of the
sewer charge shall be the number of full-time

staff and student equivalents as reported by the
school district for the month of October of
each year. This population shall be used for the
school year beginning November 1st and for
the school year until new October data are
available. Schools shall be charged only the
base monthly charge for the months of June,
July and August as long as the facility remains
unoccupied and the water consumption
reflects an inactive status.

(e) Sewer Service Outside the City Lim-
its. Rates for services outside of the city limits
of Stanwood shall be city rates as adopted, plus
45 percent.

(3) Base Monthly Allowances.
(a) The base monthly allowance shall be

as follows:

(b) The following conditions apply to
the base monthly allowances:

(i) Multifamily Residences. No mod-
ifications given for unoccupied units when
multiple units are on a single meter.

(4) Classification Descriptions.
(a) Single-Family Residences. This

classification includes buildings for residential
uses and includes detached homes intended for
use by single families.

General industrial $124.10 $4.09/100 cubic feet

Schools:

Without kitchen 
and/or gym

$39.10 plus $1.35 
per student and 
staff

Not applicable

With kitchen and/or 
gym facilities

$80.86 plus $1.35 
per student and 
staff

Not applicable

Other:

Hotels and guest 
houses

$34.05 times the 
number of units

$3.00/100 cubic feet

Churches, meeting 
halls, etc.

$39.10 $3.00/100 cubic feet

All Other Uses (e.g., 
government, utilities, 
etc.)

$39.10 $3.00/100 cubic feet

Classification
Base Monthly 

Charge Incremental Rate

Residential:

Single-family 
residences

$35.07 $3.09/100 cubic feet

Multifamily 
residences

$35.07 times the 
number of units

$3.09/100 cubic feet

Commercial:

Light commercial $40.27 $3.09/100 cubic feet

Heavy commercial $76.22 $3.30/100 cubic feet

General industrial $127.72 $4.21/100 cubic feet

Schools:

Without kitchen 
and/or gym facilities

$40.27 plus $1.39 
per student and 
staff

Not applicable

With kitchen and/or 
gym facilities

$83.29 plus $1.39 
per student and 
staff

Not applicable

Other:

Hotels and guest 
houses

$35.07 times the 
number of units

$3.09/100 cubic feet

Churches, meeting 
halls, etc.

$40.27 $3.09/100 cubic feet

All Other Uses (e.g., 
government, utilities, 
etc.)

$40.27 $3.09/100 cubic feet

Classification
Base Monthly 

Charge Incremental Rate

Classification Base Monthly Allowance

Residential:
Single-family 
residences

600 cubic feet per month

Multifamily residences:
Units individually 
metered

600 cubic feet per month

One water meter for 
all units

600 cubic feet per month times 
the number of units

Commercial:
Light commercial 600 cubic feet per month
Heavy commercial 600 cubic feet per month
General industrial 600 cubic feet per month
Schools: Not applicable
Other:
Hotels and guest houses 600 cubic feet per month times 

the number of units
Churches, meeting 
halls, etc.

600 cubic feet per month

All Other Uses (e.g., 
government, utilities, 
etc.)

600 cubic feet per month
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(b) Multifamily Residences. This classi-
fication includes structures containing more
than one residence and includes uses such as
duplexes, triplexes, multiplexes, nursing
homes, congregate care, convalescent care,
assisted living facilities, condominiums and
apartments.

(c) Light Commercial. This classifica-
tion includes commercial uses not otherwise
classified. It incorporates simple domestic
waste generators such as offices and small
retail trade establishments.

(d) Heavy Commercial. This classifica-
tion includes commercial uses that have higher
potential for problem wastes (high strength,
problem constituents or large volume) than the
light commercial classification. The heavy
commercial classification includes laundries,
dry cleaners, restaurants, cafes, grocery stores,
medical clinics, funeral homes, photo develop-
ment, veterinary clinics, dental clinics, etc.

(e) General Industrial. This classifica-
tion includes uses that generate large volumes
of wastewater or have high strength or prob-
lem wastewater. This classification includes
manufacturing and processing facilities, etc.

(f) Hotels and Guest Houses. This clas-
sification includes buildings used for sleeping
purposes by guests (transient lodging) such as
motels, inns, hotels, and bed and breakfast
inns. No modifications will be given for unoc-
cupied units.

(g) Public/Institution. This classifica-
tion includes government buildings, churches,
meeting halls, school district administration
offices unless they are situated within a school
building, etc.

(h) Schools. This classification includes
education facilities. If school district adminis-
tration offices are located within the same
building as where education classes are con-
ducted, such administration staff shall be
counted as school staff for the sewage charge
calculation.

(i) Special. This classification is
reserved for special cases that do not fit the
other classes. The public works director shall
determine whether a special classification and
charge will apply and will recommend to city
council such charges.

(5) Users with State Waste Discharge Per-
mits, NPDES Permits or Pretreatment Agree-
ments with the City. This classification
includes businesses with a state waste dis-
charge permit, NPDES permit or pretreatment
agreement with the city. The monthly charge
shall be based on the maximum amount of
wastewater allowed by the permit or agree-
ment unless a city-approved meter indicates a
smaller amount was actually sent to the city’s
wastewater facilities. For businesses that do
not yet have a permit or agreement, calculation
of their charge shall be based on the most
appropriate classification above.

(6) Users with High Strength Waste. The
city shall have the right to charge an additional
monthly sewer service charge for a high
strength waste, which is defined herein as one
with pollutant concentrations in excess of typ-
ical domestic wastewater. A surcharge is
appropriate for waste strength conditions
including, but not limited to, a total five-day
biochemical oxygen demand and/or suspended
solids concentration in excess of 300 milli-
grams per liter. The public works director will
recommend to city council an appropriate
monthly surcharge.

(7) Users with Multiple Classifications. In
the event that any user of the city’s sanitary
sewage system, by the nature of its business,
may fall within two or more of the above clas-
sifications, the rate for such user shall be the
highest rate established for any such classifica-
tion.

(8) Contract Rates. Rates for any user may
be set by contract at the discretion of the city
council. Users having their rates set by con-
tract shall fall under this classification only
during the duration of the contract term. Upon
termination of said contract, the user will be
charged under the other most applicable classi-
fication as determined by the finance director.

(9) Inactive Rates. An inactive rate is avail-
able to accounts where water consumption
falls below 100 cubic feet per month for one
continuous billing period or more. Inactive
rates will only be available upon prior notice to
the city. Inactive rates for all classifications
shall be 50 percent of the minimum base
monthly charge per classification.
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(10) Low-Income Senior Citizen and Low-
Income Disabled Rates.

(a) Low-income senior citizens or low-
income disabled persons who are customers of
the utility shall be eligible to apply for sewer
service at 70 percent of the monthly minimum
charge, and full charge for all overage con-
sumption.

(b) Low-income households in which
the principal financial resources are provided
by a senior citizen or a disabled person, as
defined in this chapter, may apply for these
reduced rates. The city may require a customer
who is receiving service at a reduced rate to
provide information annually to confirm their
continued eligibility for the reduced rate.

(c) The reduced rate provided by this
subsection shall apply only to single-family
residential services. (Ord. 1235 § 1, 2008; Ord.
1189 § 1, 2006; Ord. 1127 § 1, 2002; Ord.
1102 § 1, 2000; Ord. 1086 § 1, 1999; Ord. 938
§ 1, 1995; Ord. 850 § 1, 1992; Ord. 770 § 1,
1989; Ord. 757 § 1, 1988; Ord. 673 § 1, 1985;
Ord. 605, 1982; Ord. 577 § 1, 1981; Ord. 557
§ 1, 1980; Ord. 470, 1977; Ord. 355 § 7, 1971;
Ord. 241 § 2, 1962).

12.04.030 Connection fees, charges and 
costs.

(1) Applications for connection to the city
sewage system shall be made to the public
works department for approval of the design
and inspection of the proposed connection.

(2) A permit fee to cover the cost of admin-
istration in the amount of $50.00 shall be
charged for each application for city sewer ser-
vice. Such fee shall be paid into the city gen-
eral fund.

(3) A connection fee shall be charged at the
time of construction of a building or segrega-
tion of a building into two or more units for
each separate residence, multiple housing unit,
business building or separate business unit
within a building proposed to be served by city
sewer according to the following schedule:

(a) Residential Sewer Connection
Charges.

(i) Single-family residence (includ-
ing mobile homes): $500.00.

(ii) Duplex (two dwelling units):
$750.00.

(iii) Triplex (three dwelling units):
$1,000.

(iv) Multifamily: $1,000 plus
$250.00 per unit.

(b) Commercial.
(i) Six-inch service connection:

$1,000.
Connection fees for service sizes other than

six inches shall be determined by the public
works director.

Such fee shall be paid into the sanitary sew-
age construction reserve fund. (Ord. 1102 § 1,
2000; Ord. 1086 § 1, 1999).
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Chapter 12.08

SIDE SEWERS

(Reserved)

Chapter 12.12

DRAINAGE UTILITY FEES AND FUND

Sections:
12.12.010 Revenue fund created.
12.12.020 Drainage rates and charges.
12.12.030 Repealed.
12.12.040 Connection fees, charges and costs.
12.12.050 Permit required.
12.12.060 Repealed.
12.12.070 Drainage fees and charges for 

property outside of the city.
12.12.080 Development fees.
12.12.090 Construction fund created.

12.12.010 Revenue fund created.
There is created a special fund of the city to

be known as the “drainage fund.” Any and all
charges, assessments, and revenues received
for drainage purposes, or from any rental, use,
services or sale of property attributable to the
operation and management of such utility,
shall be credited to and paid into such fund.
(Ord. 1189 § 2, 2006; Ord. 563 § 1, 1981).

12.12.020 Drainage rates and charges.
For the furnishing of the service to the users

and potential users of the city drainage system,
the rates and charges per month are established
for the classifications indicated below:

(1) Definitions.
(a) “Multiple business building” means

one structure with multiple business units.
(b) “Customer” means the legal prop-

erty owner at time of billing.
(c) “Accounts” means customer.
(d) “Low-income household” means a

household in which the total annual income is
below the very low-income level for the Seat-
tle/Everett area as established and amended by
survey from time to time by the United States
Department of Housing and Urban Develop-
ment.

(e) “Senior citizen” means a person of
62 years of age or older.

(f) “Disabled person” means a person
with a physical or mental impairment that sub-
stantially limits one or more major life activi-
ties, such as walking, seeing, hearing,
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speaking, learning, performing manual tasks,
caring for oneself, etc.

(2) Rates and charges effective July 1,
2006:

(3) Rates and charges effective January 1,
2007:

(4) Rates and charges effective January 1,
2008:

Classification
Monthly 

Rate
(a) Residential Uses:
(i) Single-family residences 

including a lot or lots up to 
10,000 sq. ft. in area $8.10

(ii) Multifamily residences 
including land up to 10,000 
sq. ft. in area per unit $4.05

(b) Commercial Uses:
(i) For each single- or two-unit 

business building, including 
land up to 10,000 sq. ft. in 
area $12.15

(ii) For each multi-business 
building, in excess of two 
units, including land up to 
10,000 sq. ft., per unit $4.05

(c) Land areas not provided for in 
subsections (2)(a) or (b) of 
this section shall be charged 
as follows:

(i) Improved Land:
For each 20,000 sq. ft. or part 
thereof of land improved with 
hard-surfaced parking lots, or 
other facilities or structures $8.10

Classification
Monthly 

Rate
(a) Residential Uses:
(i) Single-family residences 

including a lot or lots up to 
10,000 sq. ft. in area $10.45

(ii) Multifamily residences 
including land up to 10,000 sq. 
ft. in area per unit $5.20

(b) Commercial Uses:
(i) For each single- or two-unit 

business building, including 
land up to 10,000 sq. ft. in area $15.65

(ii) For each multi-business 
building, in excess of two 
units, including land up to 
10,000 sq. ft., per unit $5.20

(c) Land areas not provided for in 
subsections (3)(a) or (b) of this 
section shall be charged as 
follows:

(i) Improved Land:
For each 20,000 sq. ft. or part 
thereof of land improved with 
hard-surfaced parking lots, or 
other facilities or structures $10.45

Classification
Monthly 

Rate
(a) Residential Uses:
(i) Single-family residences 

including a lot or lots up 
to 10,000 sq. ft. in area $12.25

(ii) Multifamily residences 
including land up to 
10,000 sq. ft. in area per 
unit $6.10

(b) Commercial Uses:
(i) For each single- or two-

unit business building, 
including land up to 
10,000 sq. ft. in area $18.30

(ii) For each multi-business 
building, in excess of two 
units, including land up to 
10,000 sq. ft., per unit $6.10

Classification
Monthly 

Rate
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(5) Low-Income Senior Citizen and Low-
Income Disabled Rates.

(a) Low-income senior citizens or low-
income disabled persons who are customers of
the utility shall be eligible to apply for drain-
age service at 70 percent of the monthly
charge.

(b) Low-income households in which
the principal financial resources are provided
by a senior citizen or a disabled person, as
defined in this chapter, may apply for these
reduced rates. The city may require a customer
who is receiving service at a reduced rate to
provide information annually to confirm their
continued eligibility for the reduced rate.

(c) The reduced rate provided by this
section shall apply only to single-family resi-
dential services. (Ord. 1235 § 2, 2008; Ord.
1189 § 2, 2006; Ord. 830 § 1, 1991; Ord. 807
§ 1, 1990; Ord. 758 § 1, 1988; Ord. 672 § 1,
1985; Ord. 606 § 1, 1982; Ord. 578 § 1, 1981;
Ord. 563 § 2, 1981).

12.12.030 Drainage of water other than 
precipitation.

Repealed by Ord. 1189. (Ord. 563 § 3,
1981).

12.12.040 Connection fees, charges and 
costs.

(1) Applications for connection to the city
storm sewer system shall be made to the city
finance director who will collect fees and for-
ward the application to the public works

department for approval of the design and
inspection of the proposed connection.

(2) A permit fee to cover the cost of admin-
istration, in the amount of $50.00, shall be
charged for each application for city storm
sewer service. Such fee shall be paid into the
city general fund.

(3) A connection charge of $200.00 shall be
charged for each separate residence, multiple
housing unit, or business building proposed to
be served by a storm sewer. Such fee shall be
paid into the drainage construction fund.

(4) Construction Costs and Fees.
(a) The cost of construction of storm

sewer lines from the public storm sewer shall
in all cases be borne by such persons connect-
ing thereto.

(b) Cost of construction of storm sewer
mains by developers and others except in the
case of an LID or ULID shall be directly borne
by the party extending the storm sewer main.

(c) Cost of upgrading the drainage facil-
ities, storm sewer trunk lines, or pumping
facility or the cost of a consulting engineer
shall be considered part of the cost of the storm
sewer extension and such costs as determined
by the public works director or consulting
engineer shall be remitted to the city finance
director or the work completed and accepted
by the city prior to issuance of any connection.

(d) The city may at its option construct
storm sewer mains to serve an area. Any prop-
erty connecting to a storm sewer main con-
structed by the city shall be subject to the fees
and charges under this section plus a pro rata
share of the construction costs of the extension
based on 50 percent square footage of the area
served and 50 percent front footage of proper-
ties to be served unless 75 percent of the own-

(c) Land areas not provided 
for in subsections (4)(a) or 
(b) of this section shall be 
charged as follows:

(i) Improved Land:
For each 20,000 sq. ft. or 
part thereof of land 
improved with hard-
surfaced parking lots, or 
other facilities or 
structures $12.25

Classification
Monthly 

Rate
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ers of property in the area to be served agree on
another method of apportionment which shall
be subject to the approval of the city.

(e) Any property connected to a storm
sewer main or open ditch constructed under an
LID or ULID shall be subject to a construction
fee based upon the same square footage and
front footage assessments made on the prop-
erty within the LID. (Ord. 1189 § 2, 2006; Ord.
695 § 11, 1986; Ord. 653 § 1, 1985; Ord. 563
§ 4, 1981).

12.12.050 Permit required.
(1) It is unlawful for any person to make any

connection with any public or private storm
sewer without provisions of this chapter in
relation thereto, unless a permit to do so from
the public works director has been issued and
is in force.

(2) Application for such permit shall be
filed with the public works director stating the
name of the owner, the correct address and
legal description of the property to be served,
dimensions and locations of any buildings or
hard-surfaced improvements on the property
and the whole course of the private storm sewer
from the public storm sewer or other outlets to
its connection with the building or property to
be served. The application shall be submitted to
the public works director for approval, who
may change or modify the same and designate
the manner and place in which such sewer shall
be connected with the public storm sewer, and
he shall endorse his approval upon the applica-
tion if the same is acceptable to him.

(3) Upon approval of the application, the
public works director shall issue for his records
a permit card and storm sewer plan showing the
size and location of the public storm sewer, the
point of connection, the location of any build-
ings on the lot and any other such information
as may be available and required.

(4) Upon approval of the application and
issuance of the permit, it is unlawful to alter or
to do any other work than is provided for in the
permit.

(5) The public works director shall prepare
and keep on file in his office all records of
storm sewer connections showing the informa-

tion obtained in the course of inspection of
completed work done under the permit.

(6) The public works director may issue
such a permit to the owner or occupant of any
property to construct, extend, relay, repair or
make connection to any public or private storm
sewer or drainage channel, provided such own-
er or occupant complies with the applicable
provisions of this chapter. (Ord. 1189 § 2,
2006; Ord. 563 § 5, 1981). 

12.12.060 Lien charges.
Repealed by Ord. 1189. (Ord. 563 § 5,

1981).

12.12.070 Drainage fees and charges for 
property outside of the city.

When property outside of the city is served
by storm sewers, drainage ditches, drainage
channels or pumping facilities, charges for
such drainage services, filing of liens or other
fees or charges covered in this chapter shall be
payable at the rate of 150 percent of the appli-
cable charge or rate for service within the city.
(Ord. 1189 § 2, 2006; Ord. 563 § 6, 1981).

12.12.080 Development fees.
At the time of application for a subdivision,

short plat, planned unit development or bind-
ing site plan, a drainage assessment is to be
submitted to the city clerk-treasurer in the
amount of $400.00 plus $25.00 per lot. Such
fee is to be credited to the drainage construc-
tion fund for the improvement of drainage
facilities. (Ord. 1189 § 2, 2006; Ord. 695 § 12,
1986; Ord. 563 § 8, 1981).

12.12.090 Construction fund created.
There is created a special fund of the city to

be known as the “drainage construction fund.”
Any and all development fees shall be credited
and paid into such fund to provide for con-
struction and improvement of drainage facili-
ties. (Ord. 1189 § 2, 2006; Ord. 563 § 9, 1981).
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Chapter 12.16

WATER UTILITY RATES AND 
CHARGES

Sections:
12.16.005 Definitions.
12.16.010 Water service rates.
12.16.014 Low-income senior citizen and 

low-income disabled rates.
12.16.016 Inactive rates.
12.16.020 Large seasonal users.
12.16.030 Fire hydrant service.
12.16.040 Service connection charge.
12.16.050 Fire suppression systems.

12.16.005 Definitions.
For the purposes of this chapter, the follow-

ing definitions shall apply:
(1) “Quantity allowed” means the number

of hundreds of cubic feet of water that may be
consumed for the monthly minimum charge.

(2) “Overage” means the water that is con-
sumed over the quantity allowed for each
meter size in a month.

(3) “Low-income household” means a
household in which the total annual income is
below the very low-income level for the Seat-
tle/Everett area as established and amended by
survey from time to time by the United States
Department of Housing and Urban Develop-
ment.

(4) “Senior citizen” means a person 62
years of age or older.

(5) “Disabled person” means a person with
a physical or mental impairment that substan-
tially limits one or more major life activities,
such as walking, seeing, hearing, speaking,
learning, performing manual tasks, caring for
oneself, etc.

(6) “Inactive” means an account with less
than 100 cubic feet water consumption for one
continuous billing period. 

(7) “Customer” means the legal property
owner at time of meter reading.

(8) “Account” means customer. (Ord. 1189
§ 3, 2006; Ord. 994 § 1, 1996).

12.16.010 Water service rates.
(1) For the furnishing of service to users

and potential uses of the city water system, the
rates and charges per month are established for
the classifications indicated below.

(2) Water Service Rates – Metered Water.
The following rates will be applied for
monthly water service:

(a) Monthly Minimum Charges by
Meter Size – Effective January 1, 2005.

(b) Charges for Consumption in Excess
of the Quantity Allowed (by Hundreds of
Cubic Feet) – Effective January 1, 2005.

(i) All amounts in excess of quantity
allowed unless included in the monthly mini-
mum base charge: $1.78 per 100 cubic feet
from four to 50 hundreds of cubic feet.

(ii) All amounts in excess of 50 hun-
dreds of cubic feet unless included in the
monthly minimum base charge: $1.78 per 100
cubic feet in excess of 50 hundreds of cubic
feet.

(c) Monthly Minimum Charges by
Meter Size – Effective September 1, 2006.

Meter 
Size 

(inches)

Quantity Allowed 
(hundreds of 

cubic feet)

Monthly 
Minimum 

Base Charge
3/4 6 $13.56
1 10 $24.60
1-1/2 20 $42.99
2 40 $79.78
3 80 $124.94
4 150 $187.39

Meter 
Size 

(inches)

Quantity Allowed 
(hundreds of 

cubic feet)

Monthly 
Minimum 

Base Charge
3/4 6 $14.21
1 10 $24.60
1-1/2 20 $47.32
2 40 $79.78
3 80 $137.63
4 150 $213.77
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(d) Charges for Consumption in Excess
of the Quantity Allowed (by Hundreds of
Cubic Feet) – Effective September 1, 2006.

(i) All amounts in excess of quantity
allowed, unless included in the monthly mini-
mum base charge, shall be charged at $1.87 per
each 100 cubic feet over the base quantity
allowed.

(e) Monthly Minimum Charges by
Meter Size – Effective January 1, 2007.

(f) Charges for Consumption in Excess
of the Quantity Allowed (by Hundreds of
Cubic Feet) – Effective January 1, 2007.

(i) All amounts in excess of quantity
allowed, unless included in the monthly mini-
mum base charge, shall be charged at $2.00 per
each 100 cubic feet over the base quantity
allowed.

(g) Monthly Minimum Charges by
Meter Size – Effective January 1, 2008.

(h) Charges for Consumption in Excess
of the Quantity Allowed (by Hundreds of
Cubic Feet) – Effective January 1, 2008.

(i) All amounts in excess of quantity
allowed, unless included in the monthly mini-
mum base charge, shall be charged at $2.15 per

each 100 cubic feet over the base quantity
allowed.

(j) Monthly Minimum Charges by
Meter Size – Effective January 1, 2009.

(k) Charges for Consumption in Excess
of the Quantity Allowed (by Hundreds of
Cubic Feet) – Effective January 1, 2009.

(l) All amounts in excess of quantity
allowed, unless included in the monthly mini-
mum base charge, shall be charged at $2.31 per
each 100 cubic feet over the base quantity
allowed.

(m) Water Service Outside the City
Limits. Rates for services outside of the city of
Stanwood shall be city rates as adopted, plus
45 percent.

(3) Conditions.
(a) In computation of bi-monthly bills

for service, the monthly minimum base charge
and the quantity allowed for each rate block
shall be multiplied by two.

(b) When multiple dwelling units, each
having bathroom and/or kitchen facilities
within a building, are served by a single meter
connection, the minimum charge per month
shall be the minimum monthly charge for a
three-quarter-inch meter times the number of
dwellings served by the single meter. (Ord.
1189 § 3, 2006; Ord. 1128 § 1, 2002; Ord.
1101 § 1, 2000; Ord. 1085 § 1, 1999; Ord. 994
§§ 2 – 5, 1996; Ord. 831 § 1, 1991; Ord. 808
§ 1, 1990; Ord. 788 § 1, 1989; Ord. 749 § 1,
1988; Ord. 723 §§ 1, 2, 1987; Ord. 715 § 1,
1986; Ord. 709 § 1, 1986).

Meter 
Size 

(inches)

Quantity Allowed 
(hundreds of 

cubic feet)

Monthly 
Minimum 

Base Charge
3/4 6 $15.26
1 10 $25.48
1-1/2 20 $50.82
2 40 $81.34
3 80 $150.32
4 150 $240.14

Meter 
Size 

(inches)

Quantity Allowed 
(hundreds of 

cubic feet)

Monthly 
Minimum 

Base Charge
3/4 6 $16.37
1 10 $27.34
1-1/2 20 $54.51
2 40 $87.25
3 80 $163.01
4 150 $266.52

Meter 
Size 

(inches)

Quantity Allowed 
(hundreds of 

cubic feet)

Monthly 
Minimum 

Base Charge
3/4 6 $17.57
1 10 $29.34
1-1/2 20 $58.51
2 40 $93.65
3 80 $175.70
4 150 $292.89
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12.16.014 Low-income senior citizen and 
low-income disabled rates.

(1) Low-income senior citizens or low-
income disabled persons who are customers of
the utility shall be eligible to apply for water
service at 70 percent of the monthly minimum
charge, and full charge for all overage con-
sumption.

(2) Low-income households in which the
principal financial resources are provided by a
senior citizen or a disabled person, as defined
in this chapter, may apply for these reduced
rates. The city may require a customer who is
receiving service at a reduced rate to provide
information annually to confirm their contin-
ued eligibility for the reduced rate.

(3) The reduced rate provided by this sec-
tion shall apply only to three-quarter-inch sin-
gle-family residential services. (Ord. 1189 § 3,
2006; Ord. 1101 § 1, 2000; Ord. 1085 § 1,
1999; Ord. 994 § 6, 1996).

12.16.016 Inactive rates.
An inactive rate is available to accounts

where consumption falls below 100 cubic feet
for one continuous billing period or more.
Inactive rates will only be available upon prior
notice to the city. Inactive rates for all meter
sizes shall be at 50 percent of the minimum
monthly base water charge by meter size.
(Ord. 1189 § 3, 2006; Ord. 1101 § 1, 2000;
Ord. 1085 § 1, 1999; Ord. 994 § 7, 1996).

12.16.020 Large seasonal users.
(1) Applicable to all users who:

(a) Consume more than 1,000,000 cubic
feet per year; and

(b) Consume water at a rate of more than
100 gallons per minute (GPM); and

(c) Consume more than 20 percent of
their annual water use in 30 consecutive calen-
dar days.

(2) Demand Charge. Large seasonal users
shall pay a demand charge. The demand
charge shall be in accordance with the follow-
ing formula:

(a) Effective January 1, 2005, Demand
Charge – $1.59 times (peak day water use for
2004 in GPM).

(b) Effective September 1, 2006,
Demand Charge – $1.67 times (peak day water
use for 2005 GPM).

(c) Effective January 1, 2007, Demand
Charge – $1.79 times (peak day water use for
2006 GPM).

(d) Effective January 1, 2008, Demand
Charge – $1.92 times (peak day water use for
2007 GPM).

(e) Effective January 1, 2009, Demand
Charge – $2.06 times (peak day water use for
2008 GPM).

(3) Consumption Charge. In addition to the
demand charge, large seasonal users shall pay
a consumption charge equal to:

(a) Effective January 1, 2005, the annual
average water consumption over the five pre-
vious calendar years divided by 12 times $1.21
per 100 cubic feet.

(b) Effective September 1, 2006, the
annual average water consumption over the
five previous calendar years divided by 12
times $1.27 per 100 cubic feet.

(c) Effective January 1, 2007, the annual
average water consumption over the five pre-
vious calendar years divided by 12 times $1.36
per 100 cubic feet.

(d) Effective January 1, 2008, the
annual average water consumption over the
five previous calendar years divided by 12
times $1.46 per 100 cubic feet.

(e) Effective January 1, 2009, the annual
average water consumption over the five pre-
vious calendar years divided by 12 times $1.57
per 100 cubic feet.

Any city utility tax is in addition to the
above rates. (Ord. 1189 § 3, 2006; Ord. 1128
§ 1, 2002; Ord. 1101 § 1, 2000; Ord. 1085 § 1,
1999; Ord. 994 § 8, 1996; Ord. 715 § 1, 1986;
Ord. 709 §1, 1986).

12.16.030 Fire hydrant service.
(1) Hydrant Use Fee. Persons drawing

water from or utilizing city water from a
hydrant shall pay a use fee of $50.00 per day.
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(2) Rate per Month. Fire hydrants owned
and maintained by the customer:

Each hydrant $2.50 per month

(Ord. 1189 § 3, 2006; Ord. 1101 § 1, 2000;
Ord. 1085 § 1, 1999; Ord. 715 § 1, 1986; Ord.
709 § 1, 1986).

12.16.040 Service connection charge.
(1) A permit fee to cover the cost of admin-

istration in the amount of $50.00 shall be
charged for each application for city water ser-
vice. Such fee shall be paid into the city gen-
eral fund.

(2) Service Connection Charge. Each sepa-
rate service connection shall pay a fee per
meter size as follows:

3/4" or smaller $600.00
1" $700.00
1-1/2" $2,000.00
2" $2,500.00

Service connection charges for meters
larger than two inches shall be determined by
the public works director. (Ord. 1189 § 3,
2006; Ord. 1101 § 1, 2000; Ord. 1085 § 1,
1999; Ord. 715 § 1, 1986; Ord. 709 § 1, 1986).

12.16.050 Fire suppression systems.
(1) Rate per Month. Effective January 1,

2007, buildings with installed fire suppression
systems owned and maintained by the cus-
tomer shall be billed at $2.50 per month. (Ord.
1189 § 3, 2006).

Chapter 12.18

WATER UTILITY REGULATIONS

Sections:
12.18.010 Purpose.
12.18.020 Definitions.
12.18.030 Cross-connections – Prohibited.
12.18.040 Cross-connections – Standards.
12.18.050 Cross-connections – 

Responsibility.
12.18.060 Cross-connections – Service 

prerequisites.
12.18.070 Cross-connections – Approval 

required.
12.18.080 Cross-connections – Right of entry.

12.18.010 Purpose.
The purpose of this chapter is to protect the

water supply of the city of Stanwood water
system from contamination or pollution from
potential cross-connections; promote the elim-
ination or control of existing or potential cross-
connections. (Ord. 721 § 1, 1987).

12.18.020 Definitions.
(1) “Airbreak” is a physical separation

which may be a low inlet into the indirect
waste receptor from the fixture, appliance or
device indirectly connected.

(2) “Airgap” is the unobstructed vertical
distance through the free atmosphere between
a supply line outlet and overflow rim of a
receiving vessel. This separation must be at
least twice the inside diameter of the supply
line, but never less than one inch.

(3) “Backflow” is the flow of water or other
liquids, mixtures or substances into the distrib-
uting pipes of a potable supply of water from
any source or sources other than its intended
source (see “Back-siphonage”).

(4) “Backflow connection” or condition is
any arrangement whereby backflow can occur.

(5) “Backflow preventer” is a device or
means to prevent backflow into the potable
water system.

(6) “Back-siphonage” is the flowing back of
used, contaminated, or polluted water from a
plumbing fixture or vessel into a water supply
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pipe due to a negative pressure in such pipe
(see “Backflow”).

(7) “Cross-connection” is any connection or
arrangement, physical or otherwise, between a
potable water supply system and any plumbing
fixture or any tank, receptacle, equipment or
device, through which it may be possible for
non-potable, used, unclean, polluted and con-
taminated water, or other substances to enter
into any part of such potable water system
under any condition. (Ord. 721 § 2, 1987).

12.18.030 Cross-connections – Prohibited.
The installation or maintenance of any

cross-connection which would endanger the
water supply of the city of Stanwood water
system is prohibited. Any such cross-connec-
tion now existing or hereafter installed is
hereby declared unlawful and shall be abated
immediately. (Ord. 721 § 3, 1987).

12.18.040 Cross-connections – Standards.
The control or elimination of cross-connec-

tions shall be in accordance with WAC 248-
54-285. The policies, procedures, and criteria
for determining appropriate levels of protec-
tion shall be in accordance with the Accepted
Procedure and Practice in Cross Connection
Control Manual – Pacific Northwest Section –
American Water Works Association, Third
Edition, or any superseding edition. (Ord. 721
§ 4, 1987).

12.18.050 Cross-connections – 
Responsibility.

It shall be the responsibility of the city of
Stanwood department of public works to pro-
tect the potable water system from contamina-
tion or pollution due to cross-connection.
(Ord. 721 § 5, 1987).

12.18.060 Cross-connections – Service 
prerequisites.

Water service to any premises shall be con-
tingent upon the customer providing cross-
connection control in a manner approved by
the Stanwood department of public works.
(Ord. 721 § 6, 1987).

12.18.070 Cross-connections – Approval 
required.

Backflow devices required to be installed
shall be a model approved by the state Depart-
ment of Social and Health Services and shall
be tested annually. (Ord. 721 § 7, 1987).

12.18.080 Cross-connections – Right of 
entry.

Authorized employees of the city of Stan-
wood public works department with proper
identification shall have free access at reason-
able hours of the day, to all parts of a premises
or within buildings to which water is supplied.
Water service may be refused or terminated to
any premises for failure to allow necessary
inspections. (Ord. 721 § 8, 1987).
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Chapter 12.20

UTILITY BILLING REGULATIONS

Sections:
12.20.010 Billing and payment policy.
12.20.020 Assessing fees and penalties for 

nonpayment and delinquency.
12.20.030 Termination of service.
12.20.040 Payment required before service 

restoration.
12.20.050 Lien rights.
12.20.060 Adjustment to bills.

12.20.010 Billing and payment policy.
(1) Bi-monthly billings shall be mailed to

the address of the owner of the property being
served by the utilities, as the address appears in
the records of the city utility department. Upon
written request of the owner, billing statements
may be sent directly to the occupant of the
property being served; however, in such cases
the owner shall remain liable for payment of
the bill, and the property shall remain subject
to a lien for delinquent account.

(2) All payments on utility bills shall be
applied first to the sewer balance, second to the
drainage balance, and third to the water bal-
ance. Penalties and other charges are allocated
proportionately to each utility. 

(3) In the event that any fees or charges
assessed for such services are not paid within
40 calendar days after mailing of the bills for
such services, they shall be considered delin-
quent and shall automatically constitute a lien
against the property to which the services were
rendered. (Ord. 1189 § 4, 2006; Ord. 1101 § 2,
2000; Ord. 1085 § 2, 1999; Ord. 748 § 1,
1988).

12.20.020 Assessing fees and penalties for 
nonpayment and delinquency.

(1) Delinquency. A utility account is con-
sidered delinquent when the customer or occu-
pant receiving the service fails to pay the
utility charges within 40 calendar days after
the billing date. Termination of service does
not relieve the customer of the obligation to
pay delinquent accounts and charges.

(2) Service Restoration Charge. A turn-on
charge of $25.00 shall be assessed to the prop-
erty owner account at the time of request for
restoration of water service.

(3) Late Penalty. For each notice sent to a
utility customer advising the customer that an
account is delinquent or the utility service will
be discontinued by reason of the delinquency,
there shall be a late penalty charge added to the
account of five percent of the unpaid balances.
The finance director, or his/her designee, is
authorized to waive the late penalty charge
under the following circumstances:

(a) Where a utility customer has made
arrangements with the city, prior to the date the
billing is due, for deferral of the payment of the
bill; or

(b) In such circumstances where, in the
judgment of the finance director or his/her des-
ignee, the customer can demonstrate a bona
fide economic hardship.

(4) Other Fees and Charges.
(a) If a utility account is dishonored by

the drawer’s bank by reason of insufficient
funds, a surcharge of $20.00 shall be added to
the utility account.

(b) If a utility account is liened by rea-
sons of nonpayment for up to four months, the
customer shall be responsible for payment of
all lien recording fees. These lien charges shall
be assessed on utility account balances. (Ord.
1189 § 4, 2006; Ord. 1101 § 2, 2000; Ord.
1085 § 2, 1999; Ord. 748 § 2, 1988).

12.20.030 Termination of service.
Water service may be discontinued by the

city for delinquent and unpaid charges as spec-
ified in SMC 12.20.020. (Ord. 1189 § 4, 2006;
Ord. 1101 § 2, 2000; Ord. 1085 § 2, 1999; Ord.
748 § 3, 1988).

12.20.040 Payment required before service 
restoration.

Water service may not be restored to the
premises until all utility billing charges as
specified in SMC 12.20.020 due and owing
have been satisfied. (Ord. 1189 § 4, 2006; Ord.
1101 § 2, 2000; Ord. 1085 § 2, 1999; Ord. 748
§ 4, 1988).
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12.20.050 Lien rights.
(1) Liens against the property for up to four

months of unpaid charges shall encumber the
property, and shall be the obligation of the
owner of the property, its heirs, successors,
and assigns, until the same is paid in full. The
city may enforce the lien by shutting off water
services until all delinquent and unpaid
charges are paid in full. 

(2) Nothing in this chapter shall be con-
strued as abridging the lien rights of the city of
Stanwood, or other legally established sanc-
tions. (Ord. 1189 § 4, 2006).

12.20.060 Adjustments to bills.
(1) In the event a meter fails to register the

correct amount of water used, the customer
will be charged at the average rate of monthly
consumption for the previous 12 months as
shown by the meter when in working order.

(2) In the event a leak or failure of a private
water system or private service between the
meter and the structure located on private
property results in excess consumption, the
city may, through a determination of the city
finance director, provide for a rate adjustment
up to 50 percent of the volume consumed in
any one billing period in excess of the bi-
monthly average of water consumed over the
previous 12 months at that service address.

(a) Customers shall be required to pro-
vide proof of repair to leak or failure prior to
receiving any rate adjustment.

(b) Application for the credit or adjust-
ment must be made in written form and
approved by the city finance director or his/her
designee.

(c) No more than one application for
credit may be considered per service address in
any 24-month period. (Ord. 1189 § 4, 2006).

Chapter 12.30

RIGHT-OF-WAY USE PERMITS

Sections:
12.30.010 Authorization.
12.30.020 Contents.
12.30.030 Fee.
12.30.040 Hold harmless.
12.30.050 Requirements.
12.30.060 Deposit of funds.

12.30.010 Authorization.
The public works department is authorized

to establish a system for permitting right-of-
way use for utilities. The system shall consist
of an application and a permit. (Ord. 778 § 1,
1989).

12.30.020 Contents.
The permit shall contain standard construc-

tion requirements and special construction
requirements and conditions. (Ord. 778 § 2,
1989).

12.30.030 Fee.
A fee shall be paid for each such permit, at

time of application, as provided for in SMC
3.30.075. (Ord. 1001, 1997; Ord. 778 § 3,
1989).

12.30.040 Hold harmless.
Permits shall also include statements regard-

ing limitations, assignments, revocation and a
statement that the permittee shall hold harm-
less the city of Stanwood. (Ord. 778 § 4, 1989).

12.30.050 Requirements.
A right-of-way use permit shall be required

for service lines for individual properties or
main extensions within the right-of-way of 60
feet or less (SMC 3.30.075). Construction
within the right-of-way of more than 60 feet
shall also be charged as provided for in SMC
3.30.075. (Ord. 1001, 1997; Ord. 778 § 5,
1989).

12.30.060 Deposit of funds.
For each right-of-way use permit for utili-

ties, the funds shall be deposited into the appro-
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priate construction fund for the affected city
utility. In the case of private utilities, such fees
shall be deposited in the street construction
fund. (Ord. 1001, 1997; Ord. 778 § 6, 1989).

Chapter 12.40

PLANT INVESTMENT CHARGE

Sections: 
12.40.010 Purpose.
12.40.020 Permits.
12.40.030 Property owner’s responsibilities.
12.40.040 Plant investment charge.
12.40.045 Additional water plant investment 

charge for Cedarhome benefit area.
12.40.050 Review of rates.
12.40.060 Collection.
12.40.070 Segregation and use of revenue.
12.40.080 Credits.

12.40.010 Purpose.
The city council of the city of Stanwood,

Washington, has determined that it is reason-
able and in the public interest to enact and
impose a “plant investment charge” for the
purpose of recovering an equitable share of the
costs of water, sewer and drainage facilities
from those properties within the utility service
areas which, as a part of their development and
use, create needs for those facilities. The city
council finds that the public would benefit
from a logical long range approach to the
financing of necessary facilities. Experience
has demonstrated that the lack of such provi-
sion casts an unfair and unexpected burden on
taxpayers and residences in the form of taxes,
bond interest costs and assessments when core
or central facilities become inadequate, caus-
ing a crisis. Operating from crisis to crisis is
wasteful, unsafe and no longer an acceptable
method of local government, and debt financ-
ing should be minimized wherever possible.
The “plant investment charge” herein
described is designed and calculated to be of
such amount as will eventually create reason-
able reserves to pay the public’s fair share of
basic and essential service facilities as the need
arises. (Ord. 1107, 2001; Ord. 787 § 2, 1989). 

12.40.020 Permits.
Owners of premises within the city utility

service areas adjacent to and abutting upon the
sanitary sewer system, water system, or drain-
age system, and which premises has not been
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previously assessed under a local improve-
ment district, or some other method, may con-
nect those premises to and utilize service from
such systems upon receipt of a permit issued
by the director of public works. Such permit
shall be issued only upon written application to
the director by the owner of the premises to be
served and subject to the following terms and
conditions:

(1) Payment of the appropriate fees for the
systems:

(a) Water: Plant investment charge for
water;

(b) Sewer: Plant investment charge for
sewer;

(c) Drainage: Plant investment charge
for drainage. 

(2) The plant investment charges are sepa-
rate and additional to the permit for water ser-
vice connection, sewer connection, and
drainage connection. (Ord. 1107, 2001; Ord.
787 § 3, 1989). 

12.40.030 Property owner’s 
responsibilities.

(1) The property owner warrants that
he/she is the owner of the property with full
authority to bind the property with the cove-
nants and conditions contained in the Stan-
wood Municipal Code.

(2) The property owner shall subject his
property to the resolutions and ordinances of
the city, and shall use the public sewers, water
mains and drainage mains of the city in accor-
dance with the rules, regulations and ordi-
nances of the city, as they may be amended
from time to time, and the property shall be sub-
ject to the regular schedule of sewer, water ser-
vice and drainage charges of the city, as may
from time to time be fixed by the city for its use
classification, including, if the city so provides,
a reasonable split rate for properties served in
particular areas.

(3) The property described in the permit
shall be the only property served with sewer,
water and drainage service.

(4) The property shall be subject to liens,
penalties and interest for nonpayment of
sewer, water service and drainage charges, to

the same extent as any other property served
by the city. 

(5) Credit shall be given on any future
assessment in a local improvement district or
utility local improvement district for any
charge in lieu of assessment paid for that prop-
erty, or any reasonable costs incurred by the
property owner and allowed by the public
works director or other authorized representa-
tive in installing sewer, water and drainage
lines, which have been deeded to the city. 

(6) Building sewers and water mains and
other appurtenant facilities constructed and
installed by the property owner shall be subject
to the permit, design review, construction,
inspection, connection, conveyance and other
requirements of this chapter, including the
required fees and charges.

(7) There shall be paid for the property
plant investment charges as required by SMC
12.40.040.

(8) To protect the interests of the city, the
public works director, city engineer, or other
authorized representative of the city may
require other conditions and provisions as the
individual case may warrant, including, but
not limited to, reasonable design requirements,
design review and inspection requirements,
and protective and safety requirements. (Ord.
1107, 2001; Ord. 787 § 4, 1989).

12.40.040 Plant investment charge.
(1) Water Plant Investment Charge.

(a) The city council hereby finds and
determines that the capital cost of the city’s
water system, including pumps, wells, distri-
bution lines, reservoirs and rights-of-way is
$23,595,125. The capital cost of such system
has been borne by the city and its water system
users. Such water system will be utilized by
newly connecting properties, and the capital
cost, as applied to buildings presently served,
is $7,060 per each three-quarter-inch water
meter.

(b) Beginning June 15, 2006, and there-
after, in addition to other fees imposed by ordi-
nance or pursuant to agreements, there is
hereby imposed upon the owners of property
seeking to provide water service to their prop-
erty by connecting to the city’s water system,
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a plant investment charge, determined by mul-
tiplying the total number of equivalent water
connections proposed by $5,200. Equivalent
connections and plant investment charges for
all buildings shall be as follows:

(2) Sewer Plant Investment Charge.
(a) The city council hereby finds and

determines that the capital cost of the city’s
sewer system, including pumps, collection
pipelines, sewer treatment plant, and rights-of-
way is $23,321,044. The capital cost of such
system has been borne by the city and its sewer
system users. Such sewer system will be uti-
lized by newly connecting properties and the
capital cost, as applied to buildings presently
served is $4,040 per each three-quarter-inch
water meter.

(b) Beginning June 15, 2006, and there-
after, in addition to other fees imposed by ordi-
nance or pursuant to agreements, there is
hereby imposed upon the owners of property
seeking to provide sewer service to their prop-
erty by connecting to the city’s sewer system,
a plant investment charge, determined by mul-
tiplying the total number of equivalent connec-
tions by $4,040. Equivalent connections and
plant investment charges for all buildings shall
be as follows:

(3) Drainage Plant Investment Charge.
(a) The city council hereby finds and

determines that the capital cost of the city’s
drainage system, including pumps, collection
pipelines and rights-of-way is $3,270,401. The
capital cost of such system has been borne by
the city and its drainage system users. Such
drainage system will be utilized by newly
developed properties, and the capital cost, as
applied to buildings presently served, is
$600.00 per each equivalent unit.

(b) Beginning June 15, 2006, and there-
after, in addition to other fees imposed by ordi-
nance or pursuant to agreements, there is
hereby imposed upon the owners of property
seeking to develop within the city limits a
drainage plant investment charge determined
by multiplying the total number of equivalent
residential units (ERU) by $600.00.

(i) Residential. An equivalent resi-
dential unit (ERU) is determined to be 3,000
square feet of impervious area. This is based
on a lot size of up to 10,000 square feet. For
plant investment charges for residential lots
larger than 10,000 square feet, the ERUs will
be calculated on the same basis as nonresiden-
tial development.

(ii) Nonresidential Development
(Includes Multifamily Dwellings). Drainage
plant investment charges for nonresidential
development shall be calculated based on the
number of equivalent residential units of
impervious area of the proposed development,
including fractions thereof. For example:

(A) 5,500 square feet of impervi-
ous area/3,000 = 1.83 x $600.00 = $1,100;

(B) 6,400 square feet of impervi-
ous area/3,000 = 2.13 x $600.00 = $1,278.
(Ord. 1190 § 1, 2006; Ord. 1107, 2001; Ord.
1078, 1999; Ord. 940 § 1, 1995; Ord. 849 §§ 1,
2, 1992; Ord. 813 § 1, 1991; Ord. 787 § 5,
1989).

Service 
Connection Size

Equivalent 
Connection Charge

Up to 3/4" 1.00 $5,200
1" 1.67 $8,684
1-1/2" 3.33 $17,316
2" 5.33 $27,716
3" 10.00 $52,000
4" 16.67 $86,684
6" 33.33 $173,316
8" 53.33 $277,453

Service 
Connection Size

Equivalent 
Connection Charge

Up to 3/4" 1.00 $4,040
1" 1.67 $6,746
1-1/2" 3.33 $13,453
2" 5.33 $21,533

3" 10.00 $40,400
4" 16.67 $67,347
6" 33.33 $134,653
8" 53.33 $215,453

Service 
Connection Size

Equivalent 
Connection Charge
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12.40.045 Additional water plant 
investment charge for 
Cedarhome benefit area.

(1) The city council hereby finds and deter-
mines that the capital costs of water system
improvements in the Cedarhome area are
$2,732,000. Said water system improvements
will be utilized by newly connecting properties
in the Cedarhome benefit area and the capital
cost for each three-quarter-inch water meter
shall be $2,570.

(2) The Cedarhome benefit area is hereby
defined as that area shown in Exhibit A-1,
titled Cedarhome Benefit Area and Exhibit A-
2, titled Cedarhome Benefit Area Tax Account
Numbers, attached to the ordinance codified in
this section and incorporated by this reference.

(3) In addition to other fees imposed by
ordinance or pursuant to agreements, there is
hereby imposed upon the properties in the
Cedarhome benefit area seeking to obtain
water service by connecting to the city’s water
system, a plant investment charge, determined
by multiplying the total number of equivalent
connections proposed by $2,570.

(a) Equivalent connections and plant
investment charges for all buildings shall be as
follows:

(4) All funds derived under this section
shall be segregated from all other funds of the
city. The entire portion of the water plant
investment charge for the Cedarhome benefit
area shall be used for no other purpose than the
design, installation, and construction of the
400 zone 500,000-gallon elevated reservoir
and transmission main; and Cedarhome

booster pump station or debt service thereon.
(Ord. 1190 § 1, 2006; Ord. 1126 § 1, 2002).

12.40.050 Review of rates.
The plant investment charges, as set forth in

this chapter, will be adjusted annually based
upon the Engineering News-Record (ENR)
Construction Cost Index (the 20-city average),
for a period not to exceed five years. This cost
index tracks changes in construction costs for
municipal construction projects. After five
years, or whenever the city’s utility compre-
hensive plans or utility capital facility plans
are updated and adopted by city council,
whichever occurs first, the plant investment
charges should be re-evaluated based on asset
value, projected capital projects, projected
growth, interest, and inflation. (Ord. 1190 § 1,
2006; Ord. 1107, 2001; Ord. 787 § 6, 1989).

12.40.060 Collection.
The plant investment charges are immedi-

ately due and payable upon, and concurrently
with, the issuance of a valid building permit or
a valid permit for connection to the sewer,
water or drainage system of the city, which-
ever occurs first. (Ord. 1107, 2001; Ord. 787
§ 7, 1989). 

12.40.070 Segregation and use of revenue. 
All funds derived from the plant investment

charge are to be segregated by appropriate
approved accounting practices from all other
funds of the city. That portion of the plant
investment charge calculated and collected on
account of sewers shall be used for no other
purpose than installing, constructing, and
extending sewer facilities or debt service
thereon; that portion of the plant investment
charge calculated and collected on account of
water shall be used for no other purpose than
installing, constructing, and extending water
facilities or debt service thereon; and, that por-
tion of the plant investment charge calculated
and collected on account of drainage shall be
used for no other purpose than installing, con-
structing, and extending drainage facilities or
debt service thereon. (Ord. 1107, 2001; Ord.
787 § 8, 1989).

Service 
Connection Size

Equivalent 
Connection Charge

Up to 3/4" 1.00 $2,570
1" 1.67 $4,292
1-1/2" 3.33 $8,558
2" 5.33 $13,698
3" 10.00 $25,700
4" 16.67 $42,842
6" 33.33 $85,658
8" 53.33 $137,058
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12.40.080 Credits.
Credit may be granted under the provisions

of this chapter toward the plant investment
charge. Such credit may be granted when com-
plying with the following guidelines:

(1) Water, sewer and drainage facilities and
pipelines to be used for credit shall be installed
in accordance with approved plans and speci-
fications and accepted by the city for mainte-
nance.

(2) Credit will not be granted in excess of
the total charge for plant investment. (Ord.
1107, 2001; Ord. 787 § 9, 1989).

Chapter 12.45

EXTENSION OF CITY SERVICES 
OUTSIDE CITY LIMITS

Sections:
12.45.010 City’s authority to provide service 

outside city limits.
12.45.020 Water or sewer service application.
12.45.030 Charges for water or sewer service.
12.45.040 Utility extension agreement.
12.45.050 Extensions for public health, safety 

or environmental reasons.

12.45.010 City’s authority to provide 
service outside city limits.

(1) The city is authorized, pursuant to RCW
35.67.310 and 35.92.200, to provide sewer and
water service to property outside the city lim-
its. The city’s provision of such service is not
mandatory. In all circumstances in which the
city agrees to provide water or sewer service to
property beyond its limits, the applicants for
such service must comply with all of the terms
and conditions of this chapter.

(2) After designation of the city’s urban
growth area boundary by the county as con-
templated by RCW 36.70A.110, the city is
prohibited from annexing territory beyond
such boundary (RCW 35A.14.005). Therefore,
except to municipal corporations or quasi-
municipal corporations, such as water, sewer
or fire districts, and then only under the cir-
cumstances described in subsection (3) of this
section, the city’s extension of water and sewer
service outside the city limits to property not
contained within the city’s urban growth area
is not appropriate.

(3) The Growth Management Act, Chapter
36.70A RCW, has been amended to allow cit-
ies to provide water and sewer services in rural
areas in those limited circumstances shown to
be necessary to protect basic public health,
safety and the environment, and when such
services are financially supportable at rural
densities and do not permit urban development
(RCW 36.70A.110[4]). Applications for water
and sewer service in rural areas or areas out-
side the city’s urban growth area may be
granted by the city council under the circum-



12.45.020

(Revised 10/06) 12-14.8

stances in this section, and under the proce-
dures set forth in SMC 12.45.050. (Ord. 1122
§ 1, 2002).

12.45.020 Water or sewer service 
application.

Any person owning property outside the
city limits and desiring to have their property
connected to the city’s water supply system or
sewer system shall make application at the
office of the public works department on the
appropriate form. Every such application shall
be made by the owner of the property to be
connected and supplied the service, or by
his/her authorized agent. The applicant must
state fully the purposes for which the water
and/or sewer service is required. Applicants
must agree to conform to the city’s rules and
regulations concerning water and sewer ser-
vice set forth in this title, as the same now
exists or may be amended in the future. If the
city receives such a water service application
and subsequently issues a water availability
certificate, such certificate shall expire within
one year of the date of issuance, if the appli-
cant does not pay the required fees and request
an actual hook-up or connection to the subject
property within that time period. (Ord. 1122
§ 1, 2002).

12.45.030 Charges for water or sewer 
service.

Applicants for water and/or sewer service to
property outside the city limits shall be
charged the rates and connection charges for
such service as set forth in Chapter 12.04 SMC
(sewer service), Chapter 12.16 SMC (water
service), and Chapter 12.40 SMC (plant
investment charges) as those code sections
now exist or may hereafter be amended. All
other additional charges applicable to water
and/or sewer service to property within the city
limits in this title shall also be imposed, where
appropriate. (Ord. 1122 § 1, 2002).

12.45.040 Utility extension agreement.
Every applicant for water and/or sewer ser-

vice requiring extension of utilities outside the
city limits, except for municipal corporations
or quasi-municipal corporations, such as
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water, sewer or fire districts making applica-
tion under SMC 12.45.050, must agree to sign
a voluntary agreement with the city, which
conditions the provision of the service on the
following terms:

(1) Agreement to Run with the Property.
The agreement shall be recorded against the
property in the Snohomish County auditor’s
office, and shall constitute a covenant running
with the land. All covenants and provisions of
the agreement shall be binding on the owner
and all other persons subsequently acquiring
any right, title or interest in or to said property.

(2) Warranty of Title. The agreement shall
be executed by the owner of the property, who
shall also warrant that he/she is authorized to
enter into such agreement.

(3) Annexation. Property owners request-
ing extension of city sewer and water into the
unincorporated UGA shall agree to either
annex immediately (if such property is located
in the UGA), or shall sign a no protest agree-
ment in which the property owner agrees to
sign any annexation petition that is circulated
in the future to annex their property, as long as
the property is located within the UGA at the
time of circulation.

(4) Costs of Design, Engineering and Con-
struction of Extension. The owner shall agree
to pay all costs of design, engineering and con-
struction of the extension, which shall be
accomplished to city standards and conform to
plans approved by the city public works direc-
tor. Costs of plan review and construction
inspection shall also be paid by the owner.

(5) Plant Investment Charges. The owner
shall be responsible for the payment of plant
investment charges as defined by Chapter
12.40 SMC, as the equitable share of the costs
of serving the property. 

(6) Easements and Permits. The owner
shall secure and obtain at the owner’s sole cost
and expense all permits, easements and
licenses necessary to construct the extension.

(7) Dedication of Capital Facilities. The
owner shall agree to dedicate all capital facili-
ties constructed as part of the water and sewer
extension (such as water or sewer main lines,
pump stations, wells, etc.), at no cost to the

city, upon the completion of construction,
approval and acceptance by the city.

(8) Connection Charges. The owner shall
be responsible for the payment of the connec-
tion charges set by the city in Chapters 12.04
and 12.16 SMC (as these chapters now exist or
may hereafter be amended), as a condition of
connecting to the city water and/or sewer sys-
tem. Such connection charges shall be calcu-
lated at the rate schedules applicable at the
time of actual connection.

(9) Special Assessment District. If, at the
time of execution of the agreement, the city
has formed a special assessment district to pay
for capital project(s) related to service of the
property, the owner shall agree to participate in
the district and to waive his/her right to protest
the assessment.

(10) Waiver of Right to Protest LID. If, at
the time of execution of the agreement, the city
has plans to construct certain improvements
that would specially benefit the owner’s prop-
erty, the agreement shall specifically describe
the improvement. The owner shall agree to
sign a petition for the formation of an LID or
ULID for the specified improvements at the
time one is circulated, and to waive his/her
right to protest formation of any such LID or
ULID.

(11) Development of Property to Conform
to City Comprehensive Plan and Development
Standards.

(a) The owner shall agree to comply
with the following development standards of
the city of Stanwood, unless otherwise pro-
vided by this chapter:

(i) Chapter 12.45 SMC (standards for
UGA utility extensions);

(ii) Chapter 16.10 SMC (standards
for long plats);

(iii) Chapter 16.35 SMC (standards
for short plats);

(iv) Chapters 17.30 through 17.79
SMC (permitted uses and dimensional and
density requirements);

(v) Chapter 17.110 SMC (signs);
(vi) Chapters 17.115 through 17.135

SMC (critical areas protection);
(vii) Chapter 17.145 SMC (landscap-

ing); and
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(viii) Public works standards.
(b) The owner shall agree to comply

with all elements of the city of Stanwood com-
prehensive plan, including but not limited to
the city of Stanwood comprehensive water
system plan and the city’s wastewater facilities
plan.

(c) The city council may elect to enter
into a utility extension agreement with an
owner who cannot meet one or more develop-
ment standards as contained in subsection
(11)(a) of this section only under the following
conditions:

(i) The applicant demonstrates that
there is a conflict between a particular city
development standard and the corresponding
Snohomish County standard that prevents an
applicant from meeting both development reg-
ulations;

(ii) The applicant demonstrates that
the proposed departure from one of the city’s
development standards listed in subsection
(11)(a) of this section would result in a devel-
opment that meets the intent of the applicable
provision of the comprehensive plan, subdivi-
sion code, zoning code or public works stan-
dards;

(iii) The applicant demonstrates that
the site of the proposed use is adequate in size
and shape to accommodate such use and all
yards, spaces, walls and fences, parking, load-
ing, landscaping and other features necessary
to ensure compatibility with and not inconsis-
tent with the underlying zoning district;

(iv) Adequate public utilities are
available to serve the proposal;

(v) The proposed use will have no
significant adverse effect on existing uses or
permitted uses or that deviate from the devel-
opment standard listed in subsection (11)(a) of
this section will not further aggravate any
adverse effects; and

(vi) The establishment, maintenance
and/or conducting of the uses for which the
utility agreement is sought will not, under the
circumstances of the particular case, be detri-
mental to the public welfare, injurious to the
environment, nor shall the use be inconsistent
with or injurious to the character of the neigh-

borhood or contrary to its orderly develop-
ment. 

(12) Interlocal Agreements. If, at the time
of execution of the agreement, the city and the
county have approved any interlocal agree-
ments governing the development of the Stan-
wood urban growth area, the development
shall also be subject to the terms of the agree-
ment(s) in place.

(13) Termination for Noncompliance. In
addition to all other remedies available to the
city for the owner’s noncompliance with the
terms of the agreement, the city shall have the
ability to disconnect the utility, and for that
purpose may at any time enter upon the prop-
erty. (Ord. 1169 § 1, 2005; Ord. 1140 § 1,
2003; Ord. 1122 § 1, 2002).

12.45.050 Extensions for public health, 
safety or environmental reasons.

(1) Applications for water and sewer ser-
vice to property outside the city’s urban
growth area boundary may only be approved
if, in addition to all other requirements of this
title, the applicant can demonstrate that the
extension is necessary to protect basic public
health, safety, welfare and the environment.
This showing may include, among other docu-
mentation, an emergency order issued by the
Department of Ecology relative to any sewer
extension request.

(2) The city council shall review the appli-
cation and may, in its sole discretion, allow the
extension if the council finds:

(a) That the requested service is finan-
cially supportable at rural densities and does
not permit urban development;

(b) That the city’s NPDES permit will
not be affected by the extension (if applicable);
and

(c) That the extension is consistent with
the goals of the city’s water and sewer compre-
hensive plans and all other applicable law,
including, but not limited to, the Public Water
System Coordination Act (Chapter 70.116
RCW), the Growth Management Act, and the
State Environmental Policy Act.
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(3) The council’s approval of any extension
under the criteria in subsection (2) of this sec-
tion may be conditioned upon the following:

(a) Restrictions may be placed on the
hours that the city will accept sewage flow
from the applicants;

(b) Restrictions may be placed on the
amount of sewage flow or water provided to
the applicant;

(c) For extensions outside the city’s
urban growth boundary area, the applicant
shall have responsibility to maintain and oper-
ate its own facilities; and/or

(d) Any other conditions the council
considers appropriate. (Ord. 1140 § 1, 2003;
Ord. 1122 § 1, 2002).

Chapter 12.50

LATECOMER AGREEMENTS 
FOR WATER AND SEWER

Sections:
12.50.010 Purpose.
12.50.020 Definitions.
12.50.030 Limitations on latecomer 

agreement.
12.50.040 Effect of latecomer agreement.
12.50.050 Fees – Application.
12.50.060 Deadline for submittal of 

application.
12.50.070 Administrative fees and recording 

costs.
12.50.080 Assessment method.
12.50.090 Cost of construction to be 

examined by city engineer.
12.50.100 Approval and acceptance of water 

and/or sewer facilities by city.
12.50.110 City council approval and notice.
12.50.120 No requirement for execution of 

latecomer agreement.

12.50.010 Purpose.
The purpose of this chapter is to implement

Chapter 35.91 RCW, and to describe the pro-
cess for a property owner or developer to
request the execution of a latecomer agreement
with the city council for water and/or sewer
facilities. (Ord. 1182 § 1, 2006).

12.50.020 Definitions.
The definitions set forth in this section shall

apply throughout this chapter:
(1) “Cost of construction” means the cost

incurred for design, acquisition for right-of-
way and/or easements, permit and plan review
fees, construction (including materials and
installation), as required in order to create and
install the water and/or sewer facilities in
accordance with all applicable laws, ordi-
nances and standards, including the city’s pub-
lic works standards. The cost of construction
shall be documented in writing on final
invoices or other documents showing the
amounts paid by the owner. The city will not
accept written estimates in determining the
cost of construction. In the event of a disagree-
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ment between the city and the owner concern-
ing the cost of the water and/or sewer facilities,
the city engineer’s determination shall be final.

(2) “Engineer” means the city engineer or
his/her designated representative.

(3) “Latecomer agreement” means a writ-
ten contract between the city and one or more
property owners providing for the partial reim-
bursement of the cost of constructing the water
and/or sewer facilities. The latecomer agree-
ment shall be a standard agreement approved
as to form by the city attorney.

(4) “Water and/or sewer facilities” means
storm, sanitary or combination sewers, pump-
ing stations and disposal plants, water mains,
hydrants, reservoirs, or appurtenances. (Ord.
1182 § 1, 2006).

12.50.030 Limitations on latecomer 
agreement.

The city council may execute a latecomer
agreement for water and/or sewer facilities
with a property owner who constructs water
and/or sewer facilities:

(1) Within the city or within 10 miles from
the city corporate limits, connecting with the
city public water or city sewerage system to
serve the area in which the real estate is
located;

(2) To provide for a period of not to exceed
15 years for the reimbursement of such real
estate owners and their assigns by any owner
of real estate who did not contribute to the
actual cost of such water and/or sewer facili-
ties and who subsequently tap into or use the
same (the “latecomer”);

(3) To require that the latecomer pay his or
her fair pro rata share of the cost of the con-
struction of the water and/or sewer facilities,
including not only those directly connected
thereto, but also users connected to laterals or
branches connecting thereto;

(4) To be effective as to any owner of real
estate not a party to the latecomer agreement
unless such latecomer agreement has been
recorded in the office of the Snohomish
County auditor prior to the time that the late-
comer taps into or connects to said water
and/or sewer facilities. (Ord. 1182 § 1, 2006).

12.50.040 Effect of latecomer agreement.
No person, firm or corporation shall be

granted a permit or be authorized to hook up or
use any such water and/or sewer facilities or
extensions thereof during the period of time set
forth in a recorded latecomer agreement with-
out first paying to the city, in addition to any
and all other costs and charges assessed for
such hook-up or use or for the water lines or
sewers constructed in connection therewith,
the amount required by the latecomer agree-
ment. Whenever any hook-up or connection is
made into a water and/or sewer facility subject
to a latecomer agreement, without such pay-
ment having first been made, the city may
remove, or cause to be removed, such unautho-
rized hook-up or connection and all connect-
ing tile or pipe located in the facility right-of-
way and dispose of unauthorized material so
removed without any liability whatsoever.
(Ord. 1182 § 1, 2006).

12.50.050 Fees – Application.
A proposed latecomer agreement, including

a description of the methodology and the pro
rata share for each property, shall be submitted
to the city, accompanied by:

(1) A nonrefundable application fee equal
to five percent of the amount proposed for col-
lection under the latecomer agreement;

(2) Paper and digital copies of as-built
plans stamped by a Washington state licensed
engineer or land surveyor;

(3) Bill(s) of sale;
(4) Itemized and quantified list of costs of

construction, prepared, stamped and signed by
a Washington state licensed civil engineer;

(5) An 18-inch by 24-inch scaled drawing
stamped by either a Washington state licensed
civil engineer or land surveyor showing the
water and/or sewer facility size, location and
the proposed areas potentially encumbered for
this latecomer agreement, including dimen-
sions, tax parcel numbers, sizes of parcels, use-
ful elevations as needed by the city for
determining benefit, all existing utility ser-
vices and appurtenances. The map must also
include the method proposed to be used by the
owner to determine the assessment, i.e., front-
age square footage and zone end termini;
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(6) An eight and one-half inch by 11-inch
vicinity map showing tax lot numbers and dol-
lar amounts assessed on each lot. (Ord. 1182
§ 1, 2006).

12.50.060 Deadline for submittal of 
application.

Applications for latecomer agreements shall
be submitted to the city for approval after the
city notifies the owner that the water and/or
sewer facilities constructed are acceptable to
the city for city operation and maintenance.
For residential subdivisions, the application
shall be submitted prior to final plat approval.
For other types of developments not requiring
a final plat approval, the application shall be
submitted within 30 days after the city notifies
the owner that the utilities are acceptable. Fail-
ure by the owner to submit a complete applica-
tion prior to this deadline constitutes a waiver
of the ability to request execution of a late-
comer agreement with the city. (Ord. 1182 § 1,
2006).

12.50.070 Administrative fees and 
recording costs.

In addition to the fair pro rata charge
imposed by the latecomer agreement, the city
shall charge a fee of 10 percent of the amount
collected from an owner under the latecomer
agreement to cover the city’s administrative
costs of collecting and dispersing reimbursed
amounts. Collected latecomer agreement fees
disbursed to the contracting party shall be less
the 10 percent charge. The owner of the real
estate with whom the latecomer agreement is
executed shall pay all costs of recording the
latecomer agreement with the Snohomish
County auditor’s office, as required by law.
(Ord. 1182 § 1, 2006).

12.50.080 Assessment method.
The city may use any method of assessment

permitted by law including, but not limited to,
the front-foot method, the zone end termini
method, and square footage method. At the
discretion of the public works director, the city
may allow a proportionate payment if only a
portion of a property is developed, with the

balance to be paid when the rest of the property
is developed. (Ord. 1182 § 1, 2006).

12.50.090 Cost of construction to be 
examined by city engineer.

The cost of construction of the water and/or
sewer facilities shall be examined by the city
engineer, prior to the city council meeting on
the latecomer agreement. The city engineer
shall provide a recommendation to the council
to verify the examination of the cost of con-
struction. (Ord. 1182 § 1, 2006).

12.50.100 Approval and acceptance of 
water and/or sewer facilities by 
city.

All water and/or sewer facilities proposed to
be accepted for city ownership and mainte-
nance (and later subject to a latecomer agree-
ment) must be located on city-owned property
or the necessary easements must be dedicated
to the city prior to dedication such that the city
may operate, maintain, demolish, reconstruct,
improve or expand the water and/or sewer
facilities in the future. (Ord. 1182 § 1, 2006).

12.50.110 City council approval and notice.
The city council shall have approval author-

ity over latecomer agreements. Approval shall
only be given after a public hearing held by the
council or the hearing examiner on the agree-
ment. Proper notice shall be met if the hearing
is published in an official city newspaper with
due notice sent to the affected property owners
10 days prior to the hearing. (Ord. 1182 § 1,
2006).

12.50.120 No requirement for execution of 
latecomer agreement.

Nothing in this chapter shall be construed as
requiring the city to enter into such latecomer
agreement. Nothing in this chapter requires the
city to enter into a latecomer agreement on or
after the timelines specified in SMC
12.50.060. (Ord. 1182 § 1, 2006).
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Michele Campbell

From: Bullington, Andrew [Andrew.Bullington@Ci.stanwood.wa.us]
Sent: Tuesday, January 19, 2010 9:58 AM
To: Michele Campbell
Cc: Hushagen, Kevin
Subject: Fw: Comments Received on City of Stanwood 2009 Draft Comprehensive Water System Plan

FYI  
Andrew P. Bullington  
Public Works Director  
City of Stanwood  
360 629-9781 Ext 1 

From: Soine, Candice  
To: Bullington, Andrew  

Cc: Stenstrom, Clarissa; Ritz, Crilly; Soine, Candice; Terwilleger, Debbie; McCormick, Douglas; McEwen, Robert; 

Bloodgood, Jim; Hull, Fran; Scalf, Roy; Martinez, Dawn  
Sent: Tue Jan 19 09:28:48 2010 

Subject: Comments Received on City of Stanwood 2009 Draft Comprehensive Water System Plan  
Andrew Bullington, Director 

Public Works 

City of Stanwood 

 

Snohomish County Public Works has reviewed the proposed City of Stanwood Comprehensive Water System Plan.  At 

this time, we have no comments.   

 

We will be waiting for the issuance of the Final Comprehensive Water System Plan for our final review and issuance of 

the required letter by the Snohomish County Engineer. 

 

Thank you for the opportunity to review this plan. 

 

Candice Soine, Environmental Review Coordinator 
Snohomish County Public Works 

TES - Environmental Services 

3000 Rockefeller, 5th Floor Admin West 

Everett, WA  98201 

  

(425) 388-3488 extension 4259 

candice.soine@co.snohomish.wa.us 



Memorandum 
 
January 20, 2010 
 
To: Candice Soine 
 
From: Arthur Lee and Ann Bylin 
 
Cc: Debbie Terwilleger 
 
Re: Request for Review – City of Stanwood Comprehensive Water System Plan 
 
We have reviewed the City of Stanwood Comprehensive Water System Plan (Water 
System Plan) and the SEPA DNS.  
 
The review period for the SEPA DNS is over; however, we note that the project is 
entitled “City of Stanwood Comprehensive 2009 Water System Plan,” on the DNS, but 
the project description in the DNS is for a sewer system plan. The checklist provided with 
the DNS appears to be oriented toward a sewer system plan environmental analysis. 
However, the checklist provided with the Water System Plan itself, as Appendix E (copy 
attached) appeared to be on the Water System Plan. 
 
The Water System Plan states that there are sufficient water rights for current and 
projected water demand. However the water system capacity may need to be expanded 
with the replacement of one of its wells (Bryant Well No. 2, water right G1-
00741CWRIS) by 2020 or earlier.  
 
The plan also notes the City intends to transfer residual water rights (100 gpm 
instantaneous demand and 153 ac-ft annual use) from an existing well (Sill Well, water 
right CG1-04239CWRIS) to the new Cedarhome Well (water right CG1-04239), if the 
Department of Ecology is satisfied that the transfer will not result in seawater intrusion. 
The City has retained a consultant to assist in this determination. Surface Water will be 
interested in reviewing the determination for the transfer of water right form Sill Well to 
Cedarhome Well. 
 
The Department of Health in 2004 determined that the Bryant Wells are in hydraulic 
continuity with Church Creek. Church Creek has been identified as a lowflow stream in 
the Stillaguamish Watershed Chinook Salmon Recovery Plan. Further withdrawals may 
impact flows in this basin. If groundwater extracted from the Bryant or Cedarhome Wells 
in the Church Creek basin is exported outside of the Church Creek basin, there could be 
further impacts to flows and recharge of groundwater. 
 
The Stillaguamish River is under an instream flow rule (Chapter 173-505 WAC – 
Instream Resources Protection Program Stillaguamish River Basin – WRIA 5). The 
instream flow rule does not affect senior water rights that were issued before September 
26, 2005. The water rights for the Stanwood water system sources all have issue dates 
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before 2005 and do not appear to be affected by the rule. However, the expansion of the 
service area to be served by the City of Stanwood may impact how and where the 
Stillaguamish Instream Flow Rule reservation of groundwater for exempt wells is 
allocated. 
 
The system water demand has been relatively steady since 1993 while population 
doubled over the same period. According to the Water System Plan, this has been most 
likely the result of water use efficiency practices, including new buildings with low flow 
plumbing fixtures and the repair of water system leaks.  
 
Future projected population, however, will increase water demand. With the adoption of 
this Water System Plan, the City of Stanwood will effectively expand the water right 
place of use to include the entire service area outlined in the 1991 North County 
Coordinated System Plan in accordance with Municipal Water Law 2003. Currently there 
is a limited area of retail use as identified in the plan.  
 
The Water System Plan includes proposed improvements over a 20-year schedule to 
water mains, pressure zones, pressure reducing stations, facilities, and miscellaneous 
improvements. Miscellaneous improvements include the water use efficiency program, 
cross-connection control program, wellhead protection program, and comprehensive 
water system plan update.  
 
The short-term surface water related impacts of the proposed improvements will tend to 
involve the typical construction runoff impacts, which can be mitigated through 
appropriate best management practices for erosion, sediment, and source controls. The 
Water System Plan proposes improvements over the next 20 years to serve projected 
needs within existing water rights. Environmental and habitat concerns will need to be 
considered, monitored, and addressed as needed over the long term. 
 
Thank you for the opportunity to review. 
 
 
Attachment: 
Appendix E of Water System Plan (SEPA documents) 
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