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NC/DC PS North City/Denny Clouse Pump Station 

NMFS  National Marine Fisheries Service 

 

O&M  operations and maintenance 

OS  operating storage 

 

PHD  peak hour demand 
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TTHM  total trihalomethanes 

 

UBC  Uniform Building Code 

UGA  urban growth area 

ULID  utility local improvement district 

UPC  Uniform Plumbing Code 

 

WAC  Washington Administrative Code 

WARN  Washington Water/Wastewater Agency Response Network 

WASWD Washington Association of Sewer and Water Districts 

WFI   water facilities inventory 

WSDM  Water System Design Manual 

WSDOT Washington State Department of Transportation 

WSP  Water System Plan 
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TERMS 

Annual demand – Total water system demand for one calendar year, expressed in 

millions of gallons (MG), including all uses and unaccounted-for water. 

Average day demand (ADD) – The annual demand divided by the number of days per 

year, expressed in million gallons per day (MGD). 

Connection charge – The District’s charge for connecting to the District’s water system, 

including but not limited to the general facilities charge, the local facilities 

charge and the installation charge. 

Cross-connection – A physical arrangement connecting a public water system, directly 

or indirectly, with anything other than another potable water system, and 

capable of contaminating the public water system. 

Dead storage – The volume of stored water not available to all customers at the 

minimum design pressure in accordance with WAC 246-290-235 (5) and (6). 

Equalizing storage – The volume of water required to meet hourly variations in demand 

in excess of the available rate of supply. 

Equivalent residential unit (ERU) – The amount of water consumed by a typical full time 

single-family residence.  An ERU is used for converting users other than single-

family residences into an equivalent number for the purpose of demand 

forecasting, system analysis and facility sizing. 
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Fire Flow – The rate of water flow, in gpm, required to fight fires under WAC 246-293-640 

or adopted District standards. 

Fire suppression storage – The volume of water in gallons or millions of gallons (MG) 

required to accommodate fire demand, determined as the product of the fire 

flow and duration of fire flow in minutes. 

Franchise area – A designated area within which the utility system is permitted, by 

franchise, to own, operate and maintain facilities within public rights-of-way. 

Installation charge – A charge for the total cost (including the meter cost) incurred by 

the District which are directly attributable to the improvements required to 

connect a property owner’s real property to the District’s system. 

Latecomer agreement – an agreement associated with completion of a Water System 

Extension Agreement between the District and property owner through which a 

share of the cost of the water system extension will be charged to third-party 

benefitting properties, with such charges, when collected, reimbursed by the 

District to the property owner that completed the water system extension.   

Legal boundary – The corporate boundary established for the District (also referred to 

as corporate area).  Extension of service beyond the District's legal boundary 

requires annexation to the District or specific agreement for the provision of such 

service.  . 

Maximum contaminant level (MCL) – The maximum permissible level of a contaminant 

in water the purveyor delivers to any public water system user. 

Maximum day demand (MDD) – The highest water demand anticipated for any given 

day, expressed in MGD. 

Operational storage – The volume of the reservoir devoted to supplying the water 

system while, under normal operating conditions, the source(s) are in “off” status.   

Peak hour demand – The maximum rate of water use over the period of one hour, 

excluding fire flow, which has occurred or is expected to occur within a defined 

service area at any time. 

Potable – Water suitable for drinking by the public. 

Pressure zone – A water supply or distribution subsystem operating at a uniform 

hydraulic gradient. 

Retail water service area – The declared and recognized area within which the North 

City Water District does or intends to provide water service, as established in the 

District’s Water System Plan and recognized and confirmed by the East King 

County Coordinated Water System Plan. 

Standby storage – The volume of water required to augment the available supply of 

water during a period of partially or fully restricted flow from the supply source, 

due to such things as pipeline or pump failure or power outages. 

Usable storage – That portion of the total available storage that is available on a 

continuous basis for use as operational, equalizing, standby or fire suppression 

storage, either by gravity flow or by reliable pumping facilities.  
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Water System Extension Agreement – an agreement between the District and a 

property owner through which the property owner agrees to complete 

improvements to and/or extension of the District water system, as a condition of 

the District providing the desired water service for the subject property and 

development thereof.   

Wheeling - the process of moving or conveying a commodity, water in this context, 

from one system through another system, to a receiving system. 

Wheeling rate – the charge for wheeling water through a system, typically volumetric 

for water supply. 

Wheeling agreement – an agreement between two or more parties that defines the 

terms and conditions for wheeling. 
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EXECUTIVE SUMMARY 

 

The 2020 North City Water District Water System Plan (WSP) replaces and supersedes the 

District’s 2011 WSP.  The 2020 WSP is a compilation of planning and engineering efforts 

to describe and analyze system integrity and capacity to meet current and projected 

future demands.  Included in this effort is a detailed capital improvement plan that 

identifies anticipated system needs through the 10-year and 20-year planning cycles.  

Also included in the WSP is a summary of District Policies to manage existing 

connections, proposed system modifications and anticipated new or redevelopment. 

This document has been prepared in accordance with the rules and regulations 

governing the operation of public water and sewer systems as administered by the 

State of Washington Departments of Health and Ecology (DOH and DOE, respectively), 

King County, and the codes and policies of all other agencies having jurisdiction in the 

District’s water service area. 

LOCATION AND HISTORY 

The District serves an area that generally extends from Lake Washington on the east to 

Interstate Highway 5 (I-5) on the west, and from the Seattle city limits on the south at 

approximately NE 145th Street to the King – Snohomish County boundary at NE 205th on 

the north.  The District was originally formed in 1931 under the name “King County Water 

District No. 42” and was renamed in 1991 as “Shoreline Water District.”  In 2013 the 

District changed to its current name of North City Water District.  The majority of the 

water system was constructed between 1948 and 1975 during a period of rapid 

development in the Seattle metropolitan area.  Construction of I-5 in the 1960s bisected 

and reduced the original water District service area.  Disruption of pipelines crossing the 

I-5 corridor resulted in the need to transfer connections west of the Interstate to Seattle 

Public Utilities (SPU) for service.  The District has continued to serve the same areas for 

over 50 years.  Service is provided to approximately 11,073 equivalent residential units 

(ERUs) through approximately 8,161 accounts. 

SERVICE AREA CHARACTERISTICS 

The District provides water service to a completely incorporated area within the cities of 

Shoreline and Lake Forest Park and as such, is responsible for compliance with the land 

use codes of these jurisdictions.  The Land Use Plans of the two cities and forecasts 

prepared by the Puget Sound Regional Council (PSRC) in 2015 were used extensively 

throughout the planning process to document historical growth patterns in relation to 

water consumption and project future water demand according to planned 

development activity.  The nature of development within the water service area is 

primarily single-family residential with socio-economic characteristics consistent with an 

urban neighborhood.  Employment is generally limited to the commercial activities 
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associated with the Ballinger and North City areas and other community businesses.  

One primary exception is the State of Washington’s Fircrest campus in the vicinity of 15th 

Avenue NE and NE 150th Street.  The Fircrest campus includes a separate, state-owned 

and operated public water system.  The Fircrest system receives water supply from the 

District.  Fircrest and other specific areas are expected to have increased growth in the 

future, which will impact future water demand. 

The WSP confirms the District’s retail water service area (RWSA).  The RWSA is a uniquely 

urban area with undulating topography and other natural features that complicate the 

provision of water service at required pressures and flows.  While topography generally 

slopes down from west to east, steep slopes and deep ravines draining to Lake 

Washington inhibit the ability to provide a uniform grid of gravity-fed water service.  

Pump stations and pressure-reducing valves are required to isolate pressure zones and, 

in many instances, long lengths of pipeline are required to circumnavigate the ravines 

cutting west-east through the area. 

POPULATION AND EMPLOYMENT 

While most of the area appears “built out” at this time, significant in-fill development 

and redevelopment is anticipated.  As part of the planning process, population and 

employment were projected through the year 2039.  As of 2017 the District served a 

population of approximately 25,395, and is forecast to serve a projected population of 

approximately 26,714 in 2029 and approximately 28,323 by the year 2039.  The majority 

of this population growth is expected to occur in the vicinity of the proposed Sound 

Transit Light Rail Station areas.  These areas are designated “Station Areas” in the City of 

Shoreline Comprehensive Plan and presently have the following City of Shoreline 2019 

Zoning Designations: MUR-35, 45 and 70 Mixed use Residential.  Employment within the 

District’s water service area totaled approximately 6,365 in 2017, and is forecast to 

increase to approximately 7,300 in 2029 and 8,947 by the year 2039.  Higher fire flow 

requirements are anticipated in association with the shift from single-family residential to 

multi-family and non-residential land use. 

WATER DEMANDS 

A detailed analysis of historical water system demands is imperative to the planning 

and engineering analyses performed in development of this document and is crucial to 

all financial aspects of operating a water utility.  A comparison of historical water use is 

and a three-year average of water usage from 2016 through 2018 are presented in 

Table ES-1.  
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TABLE ES-1 

HISTORIC WATER USAGE AND NUMBER OF CONNECTIONS BY YEAR 

Year 2013 2014 2015 2016 2017 2018 

Last 

3-years' 

Average 

Water Purchases (MG) 610.00 634.74 621.66 603.80 596.39 571.20 590.46  

Water Sales  (MG) 561.00 577.33 561.18 568.20 568.32 554.95 563.82  

Non-Revenue Water (MG) 49.00 57.41 60.48 35.60 28.07 16.25 26.64  

Percent Non-Revenue Water 8.03% 9.04% 9.73% 5.90% 4.71% 2.84% 4.48% 

Number of Accounts 8,101 8,116 8,117 8,137 8,144 8,176 8,152 

 

Water sales reached a high of 684 MG in the year 2003 and have decreased since 

then.  The highest value in the 2013-2018 period was nearly 635 MG.  Non-revenue 

water, or water that is unaccounted for or expended for operations and maintenance, 

has continued to decrease to an average of less than 5% for the past three years.   

 

FIGURE ES-1 

 

Water demand projections were determined through analyses of historical water-use 

data available from the District, current and projected land-use trends, and current 
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and projected population and employment projections based on data from the PSRC.  

Water demand projections by pressure zones were developed using the most current 

and detailed population and employment data available.  This level of detail extends 

into the water system modeling performed during development of the WSP and allows 

for accurate allocation of water demands within the District’s hydraulic model. 

Historical and projected ERUs and consumption from 2017 through the year 2039 are 

presented in Figure ES-2.  During the first ten-years of the planning cycle represented by 

this WSP (2020-2029), growth within the retail service area is expected to result in an 

annual demand increase to 668 MG in 20291.  Increased development in specific areas 

will have a dramatic impact on water consumption compared to an average water 

use expected to increase throughout the District.  The increased demand and potential 

fire flows will increase the need for larger water system facilities within specific areas. 

 

FIGURE ES-2 

 

 

Table ES-2 summarizes the forecast ADD, MDD, and PHD for the District. 

 
1 The forecast is based on a value of ADD per ERU higher than the value evident in water sales in recent 

years.  Therefore the trend line indicated in the forecast figure begins with values higher than reported for 

2017 and 2018 in the table above.   
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TABLE ES-2 

PROJECTED WATER DEMANDS 
  2020 2029 2039 

ADD (MGD) 1.72 1.83 1.95 

MDD (MGD) 3.33 3.56 3.79 

PHD (gpm) 3,723 3,964 4,214 

 

The District maintains a water use efficiency program that employs water conservation 

as a means of protecting the region’s finite supply of water resources.  The District has 

adopted a water use efficiency goal in accordance with Municipal Water Law 

requirements and is a strong proponent of, and participant in, regional water 

conservation programs.  The details of the District’s Water Use Efficiency Program are 

outlined in Appendix B. 

EXISTING WATER SYSTEM 

The District receives its entire water supply from the regional water system operated by 

SPU.  Water supply is through five connections from the Tolt River Supply Line, which runs 

east-west through the District along NE 195th Street and north-south along 8th Avenue 

NE.  These connections to the regional system supply the District’s seven pressure zones, 

two storage reservoirs, and booster pump station.  In addition, there are two local 

interties with the Mountlake Terrace water system north of the District and one with the 

SPU water system west of I-5.  The interties are used only in emergency conditions.  

Mountlake Terrace water comes from the City of Everett’s regional water system 

whereas the SPU intertie comes from the Northwest Sub-Regional Source, which has 

water from either the Cedar or Tolt rivers. 

SYSTEM ANALYSIS 

The water system was analyzed using hydraulic modeling software, based on water 

system mapping from the District.  The hydraulic model was updated to incorporate 

anticipated increased development in specific areas of the District.  The updated 

hydraulic model was calibrated and is capable of analyzing the system under various 

development/demand scenarios and water system design criteria.  Criteria used for the 

analysis has been adopted by the District and is presented in Section 4.  Design flow 

requirements were established using a combination of information obtained from the 

cities of Shoreline and Lake Forest Park and the International Fire Code.  Minimum and 

maximum pressure requirements and source, storage and pumping requirements were 

determined from DOH criteria and regulations.  Although the District requires that all 
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new facilities be designed for a maximum velocity of eight feet-per-second, the existing 

system was analyzed under a maximum velocity constraint of ten feet-per-second. 

The results of the water system analysis indicated that while the system generally 

performs well under all design parameters, anticipated development in specific areas 

requires some pipe upsizing and system modifications and upgrades to accommodate 

current and anticipated fire flow requirements.  Pressure zone reconfiguration was 

identified as a means of increasing water circulation and system performance while 

reducing the expense associated with pumping.  The storage analysis for the system 

confirmed the adequacy of storage capacity under minimum DOH requirements.  The 

District has considered the resiliency findings of SPU in the event of a significant seismic 

event and concluded that it should plan to add additional standby storage capacity, 

to be better prepared to meet its customer’s minimal needs following a significant 

regional interruption of the water supply system.   

CAPITAL IMPROVEMENTS 

The objective of the Capital Improvement Plan (CIP) is to identify and prioritize the 

recommended improvements for implementation by the District in its annual budgeting 

process.  A total of approximately $55.3 million has been identified for various 

improvements to correct current system deficiencies and satisfy the projected water 

demands through the year 2039.  Approximately $29.2 million in capital improvements 

has been identified and is prioritized for completion in the next ten years.   Table ES-3 

presents a summary of the CIP by category, for the first and second decades of the 

planning period. 

 

TABLE ES-3 

CIP PROJECT COSTS BY CATEGORY 

Category 2020-2029 2030-2039 

A – 520 Zone  $3,515,569   $1,680,600  

B – Sound Transit  $2,352,262   $   -    

C – ShakeAlert  $9,776,810   $ 5,859,907  

D – Ongoing/Periodic  $1,130,774   $530,450  

E – Annual  $2,684,609   $3,331,259  

F – Fire Flow and 

Velocity 
 $1,451,204   $14,159,625  

G – Miscellaneous  $8,248,995   $623,257  

Total  $29,160,223   $26,185,098  

Project costs are in 2020 dollars. 
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As identified and evaluated in the system analysis, the primary areas of improvements 

to meet increasing demands, to improve system pressure in select areas of the District 

and to improve the redundancy and resiliency of the system include the following: 

• Pressure zone reconfiguration – increase pressure in one zone and shift a large 

area of one lower zone to the new higher pressure zone 

• Resiliency improvements include enhancements of seismic event monitoring and 

construction of additional storage and transmission mains 

• Water main improvements – replacement and upsizing in select areas 

Other key recommended projects include: 

• Increase supply, transmission and storage system resiliency and reliability to 

enhance ability to continue to provide water supply following a significant 

seismic event   

• Annex the three areas the District is currently providing service to and work with 

the adjacent purveyors to identify the appropriate water purveyor for adjacent 

parcels (see Figure 2-1) 

• Renegotiate the contract with Fircrest or take over that water system, with 

associated funding to bring the water system up to current standards, given the 

projected increase in development and associated water use expected in the 

planning period at that site 

IMPLEMENTATION 

Implementation of the CIP requires careful consideration of rates and charges.  The 

District relies on rates and charges, coupled with low interest loans, to finance capital 

improvements to the system.  The majority of improvements identified herein are 

necessary to serve development and growth within the service area.  The District has 

developed a connection charge specific to the single-family, multi-family and non-

residential and irrigation customers.  This charge includes growth paying for a large 

portion of upsizing the water mains in the specific areas.   

Section 8 of the Plan identifies potential funding mechanisms for the recommended CIP 

and provides an overview of the District’s financial policies and strategy.  The District 

recently updated a Cost of Service Review of the rates and expects to update the 

connection charge to fund these projects.  Bonding should be considered for specific 

projects that benefit a large portion of the District. 
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SECTION 1 

INTRODUCTION 

 

The North City Water District (District) is a Group A public water system (15 or more 

services) that operates under the authority of the Revised Code of Washington (RCW) 

Title 57 – Sewer and Water Districts.  As indicated on Figure 1-1 the District serves an urban 

area in north King County and operates within the cities of Shoreline and Lake Forest Park.  

It is generally bounded by the Seattle city limits on the south, the King-Snohomish County 

line on the north, Interstate Highway 5 on the west and Lake Washington on the east.  It 

serves an estimated population of 25,512 through nearly 8,200 connections (as of the end 

of 2018) and purchases its entire water supply from the Seattle Public Utilities (SPU) 

regional water supply system.  The area is primarily urban residential with neighborhood 

businesses and schools located along several major thoroughfares.  

This introductory section of the 2020 Water System Plan (WSP) outlines the goals of the 

planning process used to develop this document, presents a summary of key policies of 

the District, and summarizes regulatory requirements that the District is required to adhere 

to as a public water supplier.  It also provides a summary of the other plans and studies 

that were relied upon or referenced for development of the WSP.  

1.1 OVERVIEW 

The District’s most recent WSP was approved by King County in 2013 and the Washington 

State Department of Health (DOH) in 2014 (2014 WSP Update).  Since that time, the District 

has completed several significant capital projects, which have in turn, improved the way 

the District operates the water system.  The District has also updated its rate and 

connection charge structure.  The District contracted with BHC Consultants, LLC to 

update the District’s hydraulic model and CHS Engineers, LLC to develop a 2020 WSP. 

Much of this WSP utilizes the information in the District’s current plan and updates select 

elements,  including the population and demand forecast and system analysis, to 

complete a fully updated WSP.  This document compiles and summarizes the results and 

conclusions of a variety of planning and engineering studies and supersedes and 

updates the previous WSP.  It has been prepared in accordance with Washington 

Administrative Code(WAC 246-290), which requires all Group A water systems to prepare 

comprehensive water system plans every ten years for submittal to the DOH and the 

jurisdictions within which the District operates.  For the District, these jurisdictions are the 

cities of Shoreline and Lake Forest Park and King County.  Approval of the WSP is the 

responsibility of the District Board of Commissioners, the DOH, and the King County 

Council.  
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The WSP provides a guideline for orderly development, renewal, and replacement of the 

water system in a manner that will meet the potable water system and design flow needs 

of the District’s existing and future customers.  It documents the District’s key service 

policies, describes the existing water system, establishes minimum design criteria for 

evaluation of the system, identifies system needs and recommended improvements, and 

presents a detailed capital facilities plan and implementation program for 

accomplishing the recommendations of the WSP.  Mapping and water system hydraulic 

modeling used in development of the WSP are based on the data collected in the 

geographic information system (GIS) of the water system.  Development of the GIS 

included review and documentation of each main, valve, fire hydrant, and 

appurtenance in the water system and provided a base for the planning and hydraulic 

analyses completed by BHC Consultants.  Hydraulic modeling of the system is interfaced 

with the GIS and has been accomplished using MWSoft INFOWater.  The hydraulic model 

was used for evaluating the existing system and simulating alternatives for recommended 

system improvements.   

In accordance with DOH requirements, the appendices to this document contain the 

District’s coliform monitoring plan, cross connection control program, and water use 

efficiency/conservation plan, as well as other supporting documentation.   

1.2 OPERATION AND MANAGEMENT OF THE DISTRICT 

The District operates under a three-member Board of Commissioners who are elected at-

large for six-year terms by the residents of the District.  The District has budgeted for 14 

employees that include District Manager, Operations Manager, Finance Manager, 

Operations and Office Staff.   

1.3 PURPOSE AND OBJECTIVES OF THE STUDY 

This WSP is in accordance with all federal and state regulations governing the operation 

of a public water system and establishes the requirements for comprehensive water 

system planning.  It is also in accordance with the requirements of Title 13.24 of the King 

County Code requiring comprehensive utility system planning every six years.  This WSP 

replaces the approved Update to include changes in the basic planning data as 

required by WAC 246-290-100.  A variety of additional regulations, guidelines, plans and 

policies by other agencies and jurisdictions, as outlined later in this section, have been 

addressed in this planning effort.  This document provides a guideline for meeting the 

needs of the existing and future customers of the District through future development of 

the system in accordance with all applicable regulations.  The WSP is based on existing 

conditions and the projected needs of the service areas through the year 2039.  The 

primary goals, objectives and scope of the WSP are summarized as follows: 
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▪ Fulfill the DOH requirement of updating the District’s previous WSP Update 

▪ Update Water Service Policies 

▪ Analyze the existing water system using the District’s current standards and DOH 

regulations 

▪ Update the demographic characteristics of the service area to include 

household and employment targets as identified in the Puget Sound Regional 

Council’s Land Use Vision, which reflects the VISION 2040’s Regional Growth 

Strategy Update land uses and historical water demand patterns for the 

purpose of projecting future system requirements within the service area  

▪ Coordinate the existing and future service area of the District with the service 

areas of neighboring purveyors and other appropriate comprehensive 

planning documents 

▪ Identify existing water system components that currently serve the customers of 

the District 

▪ Conduct a detailed study of the existing water system, including hydraulic 

analyses with the use of a computerized hydraulic model 

▪ Identify existing and projected water system needs and recommended 

improvements based on pipe size, age, material and hydraulic modeling results 

▪ Provide improvement alternatives to be financed by new connections to the 

system, redevelopment and/or the District as appropriate 

▪ Develop a Capital Facilities Plan and schedule which detail proposed 

improvements, are fiscally sound, and maximize performance of facilities 

▪ Develop a financial plan which outlines the District's current rates, fiscal 

requirements and methods of financing for the improvements recommended 

in the WSP 

▪ Provide an overview of required operations and maintenance activities 

including a structured schedule for valve and fire hydrant exercising 

▪ Document and review water conservation efforts, including education of 

customers on the needs and benefits of water conservation and minimizing 

non-revenue water usage 

▪ Address the requirements of the State Environmental Policy Act (SEPA) and 

other regulations governing environmental protection 
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▪ Identify supplemental documentation such as coliform monitoring, cross 

connection control, water use efficiency/conservation, and emergency 

response plans or programs which are to be updated in the future 

1.4 WATER SERVICE POLICIES 

The District has prepared a collection of policies and contracts to assist in meeting the 

specific needs of District customers.  This section discusses the planning importance of 

these policies. 

1.4.1    Retail Water Service Area 

The District has an established water service area, or retail water service area (RWSA), as 

indicated on Figure 1-1 and further described in Section 2 of this WSP.  The District’s policy 

is to require that the water system be extended or upgraded to serve all properties within 

its service area as development occurs.  All areas within the service area are to be 

provided with direct, “urban level” water service consistent with State regulations, the 

minimum design criteria outlined in this WSP and other District codes and policies.  Key to 

maintaining this level of service to all customers is the directive in RCW 57.08.005 that 

“property owners shall bear their equitable share of the cost of the system”.  The District 

recognizes that all general facilities include components that serve both existing and 

future customers and that growth still pays for growth, just not exclusively.  To that end, 

developer extensions and other proposed new development within the water system will 

be required to meet all requirements associated with the current requirements of the 

District and the fire marshal having jurisdiction, whichever is greater.  

There are no known Group B water systems in the retail water service area. 
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1.4.2    Service to New Customers 

To be timely and reasonable, the District will work with a potential customer or developer 

over several meetings, as necessary, to explain what the new customer will need to do 

to receive water service from the District.  Prior to submitting a development or 

redevelopment permit to the local building official, a property owner or developer is 

required to submit a Request for Fire Flow Analysis/Certificate of Water Availability to the 

District.  The District’s analysis of the proposed water demand and development will 

conclude with a determination of specific conditions for water service to the proposed 

development or redevelopment.  The District will evaluate the proposed development 

and hydraulic model to ensure adequate fire flow can be provided to the site.  If the 

conditions are acceptable to the applicant, the District and the new customer will sign 

a Water System Extension Agreement (WSEA) which specifies the steps the developer 

must go through in order to connect to and receive potable and fire flow service from 

the system. 

The District's new customer service policies impact financial planning for capital 

improvement projects.  These policies, and the rate of growth, determine how much 

revenue will be generated from new connections to the District's system.  The total 

connection cost to a new customer depends on the type of development and extent of 

work necessary to complete the connection.  The District has separate policies for four 

methods of new customer connection:  1) Connection to Existing Water Mains, 2) Utility 

Local Improvement District (ULID) Extensions, 3) Water System Extension Agreement, and 

4) Temporary Water Service Agreements.   

In each method, new customers are required to pay a connection charge and 

installation charge in accordance with the current District fees and charges resolution.  

In addition, SPU assesses a Facilities Charge in accordance with the District’s wholesale 

water agreement.  When an existing main abuts the property to be served, the new 

customer may also be required to pay latecomer’s fees and charges.  The new customer 

must pay meter installation charges as established in the current resolution for installing 

the service connection and meter and right-of-way permit charges as applicable. 

Service to properties outside the District’s RWSA will be evaluated on a case-by-case 

basis by the Board of Commissioners and coordinated with adjacent water purveyors 

and the Department of Health. 

1.4.2.1     Connection to Existing Water Mains  

The most common method of connecting to the District's system is to 

connect to an existing adjacent or abutting main.  District policy requires 

the property owner to apply to the District for a meter installation and pay 
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the necessary fees and charges.  The District will then install the water 

service connection (including the meter, service line, and other 

appurtenances) to the property line.  All connections to existing water 

mains are subject to the District minimum design standards as discussed in 

Section 4 and the District’s minimum requirements as set forth in the Water 

System Extension Agreement described below. 

1.4.2.2    Utility Local Improvement District (ULID) 

In some cases, the District may extend the mains upon receipt of a petition 

requesting formation of a ULID.  Water system comprehensive planning 

guidelines for providing new service to ULID’s are explained in RCW 57.16, 

“Comprehensive Plan - Local Improvement Districts.” 

1.4.2.3     Water System Extension Agreement 

A property owner developing a property that is either not served by an 

existing main, is served by an undersized main, or requires other water 

system improvements to meet the water system design requirements for the 

proposed development must apply to extend or improve existing District 

facilities and must enter into a water system extension agreement that 

outlines the conditions of service.  The developer must then design and 

construct, at the developer’s expense, the water main extension in 

accordance with District policies and standards.  After construction is 

complete and deemed acceptable by the District, the developer must 

transfer the title to the facilities to the District and if applicable, may enter 

into a latecomer agreement as described in Section 1.4.4. 

1.4.2.4     Temporary Water Service Agreement 

Temporary water service is typically not allowed. However, under the 

following circumstances, the District may grant temporary water service on 

a “case-by-case” basis.  When an applicant owns a single property no 

larger than a typical single-family building lot (not to exceed 14,520 square 

feet) that is not adjacent to a District water main, the District may allow for 

the provision of new water service on a temporary basis by entering into a 

temporary service agreement.  The following criteria listed must also be met 

for a temporary service agreement to be allowed:   

▪ The cost of main extension by developer extension appears to be 

unreasonably large in relation to the benefit of service for a single-family 

resident, in the judgment of the District 
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▪ Properties receiving temporary service will, at their expense, connect to 

permanent facilities when such improvements are installed 

▪ If approved for temporary service, the property owner will pay, in 

addition to all other connection charges levied by the District at the 

time of connection, a temporary connection charge (a.k.a. “early-

comer” charge) calculated to equal the “fair share” cost of permanent 

facilities to serve the property  

▪ The property owner acquires all the necessary third-party easements 

deemed necessary by the District 

▪ The property owner constructs, owns, and maintains the temporary 

service facility 

▪ A temporary water service agreement is also subject to approval by 

both the fire department (Shoreline and Northshore Fire Departments) 

and the city (Shoreline and Lake Forest Park) with jurisdiction 

The applicant must pay for all costs of the project and the necessary 

connection fees and charges established for new customers.  Temporary 

service connections may require installation of long individual water service 

lines.  The temporary service connection does not constitute a permanent 

service.   

1.4.3    Main Extension 

Distribution and transmission main extensions can be initiated by the District, developers, 

or property owner groups petitioning for formation of a ULID.  In all cases, mainline 

extensions must be designed and constructed according to current District design, 

material, and construction standards and must meet the requirements of the District’s 

policies in the WSP and/or in the District’s code.  These design standards are discussed in 

Section 4, Minimum Design Criteria.   

The District's extension policies are important to this WSP as they delegate financial 

responsibilities to the District and independent property owners for transmission and 

distribution system improvements.   

1.4.3.1     District Construction 

The District may finance replacement or improvement of existing 

distribution mains.  The District also may finance transmission main 

construction when water must be transported from one area of the District 

to another.  Connection Charges are collected from benefited property 

owners that later connect to these improved facilities.  

Attachment A



SECTION 1 
NORTH CITY WATER DISTRICT  INTRODUCTION  

 
WATER SYSTEM PLAN   PAGE 1-10 
CHS Engineers, LLC 

1.4.3.2     ULID 

Property owners can petition to have water service extended to their area 

in the form of a utility local improvement district or ULID.  The District 

Commissioners can approve the formation of a ULID after receiving a 

petition from the majority of the benefiting property owners (as represented 

by the area of the property they own) in the area requesting service.  The 

District cannot accept any petition requesting service for an area that does 

not exist wholly within the District’s corporate boundary.  “Local facility” 

costs in the form of assessments are collected from all benefited properties 

that can connect to the facilities constructed within the ULID. 

1.4.3.3    Water System Extension 

The Developer must enter into a water system extension agreement with 

the District prior to connecting onto the water system.  Developers must 

design and install mainline extension improvements or replacements at the 

developer’s expense and in accordance with the current approved WSP, 

specifically with respect to appurtenances, pipe size, and location.  To be 

timely and reasonable, the District will review and approve or deny all plans 

and proposals submitted by the developer.  The District will provide 

construction observation during construction to assure compliance with 

District requirements, at the developer’s expense.  When applicable, “local 

facility” costs in the form of latecomer’s fees, as described in Section 1.4.4, 

are collected from benefited property owners that later connect to 

facilities constructed by the developer. 

1.4.4    Latecomer Agreements 

When developers must construct facilities that benefit property not included in their 

project, they may be reimbursed for project costs under a District latecomer (or 

reimbursement) agreement in accordance with RCW 57.22.  The total amount of 

reimbursement is based on the incremental construction cost of the project.  The form of 

reimbursement is determined by District administrative procedures as identified in District 

code.  

1.4.5    Annexation and Merger Policies 

Service will not normally be provided to adjacent areas that have not been annexed 

into the District.  However, the District is currently serving areas outside the District’s 

corporate boundary that the District would like to annex into their corporate boundary.  

There are several potential annexation areas adjacent to the District (refer to Figure 2-1).  

The District may annex these areas and/or the areas may merge with adjacent 
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purveyors.  There are also other areas along the District boundary that have been 

historically served by the District but are currently located within a neighboring water 

district’s corporate boundary.  The District will work with the adjacent purveyor to identify 

the appropriate water service provider in these areas.  Water service is provided by 

public agencies for all the areas surrounding the District.  Consequently, agreements 

should have been worked out with appropriate water providers before annexation or 

merger procedures were initiated.  However, water service to each of these annexation 

areas have been continuous by the District for over 50 years and no formal annexation 

petitions have been identified for these areas.  The District would simply like to annex 

those properties that have been receiving water service from the District for this long 

period of time.  District service policy does not prohibit the distribution of water to 

customers located outside District boundaries.  However, an interlocal agreement 

detailing the terms of service and approval by SPU and the adjacent utility is required.   

1.4.6   Water Main Over-sizing Policy 

If the District’s WSP requires installation of a water main larger than that required for an 

acceptable level of service to the property intended to be served by the facility, the 

District may reimburse the developer under the water main over-sizing provisions 

stipulated in RCW 57.22.050.  The reimbursement can be in the form of a credit for the 

capital facilities charge on the developer's property or by some other means determined 

by the District.  The amount shall be the estimated difference in material cost between 

the water main size that would be necessary to serve the development and the water 

main size required by the WSP. 

1.4.7    Design Flow and Duration Requirements 

For planning and design purposes and in accordance with the Uniform Building Code 

(UBC), the International Fire Code (IFC) and local requirements, the District requires the 

following minimum fire flow be provided (Resolution 2008.12.40).  In all cases, newly 

connecting properties will be required to meet or exceed these requirements (see Table 

1-1).  
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TABLE 1-1 

FIRE FLOW AND DURATION REQUIREMENTS 

NORTH CITY WATER DISTRICT RESOLUTION 2008.12.40 

Land Use Category Definition 
Fire Flow 

Requirement 

Flow 

Duration, 

hours 

Low Density 

Residential 
Single Family Residences; Duplexes 1,000 gpm 2 

Medium Density 

Residential 
Triplexes through 12-plexes 1,750 gpm 2 

High Density 

Residential 
Greater than 12-plex 2,500 gpm 2 

Commercial/ 

Business Park 

Meets all of the following:  Under 

10,000 square feet; maximum of 2 

floors; general office use (non-

manufacturing, service only such 

as insurance offices, real estate, 

legal services, banking, mini-mart 

without gasoline sales) 

1,750 gpm 2 

Any commercial use not meeting 

criteria above 
3,000 gpm 3 

Light Industrial Industrial Users 3,500 gpm 3 

Schools Educational Institutions 3,500 gpm 3 

Special Study Areas* 

Areas where a Master 

Development Plan or Subarea Plan 

have been adopted and 

population densities are currently 

unlimited (North City and 

Ridgecrest areas).  

4,500 gpm 

(anticipated) 

4 

(anticipated) 

*In areas where a Master Development Plan or a Subarea Plan have been adopted and fire 

flow requirements are presently undetermined by the appropriate City or Fire Marshal, 

the District anticipates fire flow requirements up to 4,500 gpm for 4 hours. 
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1.4.8    Conservation 

In accordance with its water supply contract, the District participates in the City of 

Seattle’s regional water conservation program.  The District will promote the efficient and 

responsible use of water and will conserve water during a water shortage in accordance 

with all current regulations and requirements.  The District’s current water use efficiency 

documentation is included in the Appendices and discussed in detail in Section 2.  The 

District’s Water Shortage Contingency Plan is a separate document on file with the 

District.  

1.4.9    Cross-Connection Control Program 

The District has responsibility to protect the public water system from contamination due 

to cross connections.  Cross Connections that can be eliminated, will be eliminated.  The 

District’s Cross-Connection Control Program is included in the Appendices and identifies 

acceptable backflow prevention devices and cross-connection inspection procedures 

in accordance with WAC 246-290-490 through 246-290-500 entitled “Cross-Connection 

Control Regulation in Washington State.”  The District adopted a Cross-Connection 

Control Program in 1999 (Resolution 99-19).  The District’s current Cross Connection 

Control Program was completed in 2012 and adopted by Resolution 2012.12.93.  The 

Program was updated in 2018 to more accurately reflect the current communication 

methods to the District customers.  See Appendix F for the 2012 Program and 2018 

amendments, and each resolution.  It is the responsibility of a property owner or 

developer to ensure that an approved backflow prevention device is installed prior to 

modification of an existing service or for development of new services.  This policy is 

critical due to the rapid development and redevelopment of properties served by the 

District.   

1.4.10  Wholesaling and Wheeling Water 

The practice of selling wholesale water typically involves selling water to another water 

purveyor, often at a rate different from that of the other customers served by the water 

purveyor selling water.  “Wheeling” water is a practice of allowing one water purveyor to 

use another water purveyor’s facilities to convey water to the purveyor purchasing water.  

Wheeled water generally incurs a fee for the use of one water purveyor’s water facilities 

to convey water to the purchasing water purveyor.   

The District sells water to Fircrest School/Department of Social and Health Services (DSHS) 

(Water System ID 18666Y) by intertie contract.  The District has approached DSHS to 

update the service contract to more accurately reflect the relationship between 

agencies.   
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The current Board of Commissioners has indicated its willingness to consider wholesaling 

or wheeling water through the District to another utility, if appropriate.  The necessary 

contractual and fee arrangements would be negotiated on a case-by-case basis if such 

an opportunity develops. 

1.4.11  Water Distribution System, Limits of Responsibility 

The District's water distribution system consists of all facilities used in the distribution of 

potable water.  The water distribution system terminates at the customer's plumbing 

and/or mechanical system connection to the District’s water meter (see Standard Detail 

7-11 in Appendix K). 

1.4.12  Customer Complaint Process and Recordkeeping 

The record-keeping process for the District’s customer complaints vary from department 

to department.  Customer service requests, which include complaints that come in 

during the day, are noted in the billing software.  Those calls that come in after hours are 

not tracked at this time. 

Complaint letters that are sent to the attention of any or all of the Board of Commissioners 

are typically received by the Customer Service Specialist and forwarded to the District 

Manager, Finance Manager, and Operations Manager as appropriate.  Most complaints 

are generally utility billing complaints.  After the complaints have been addressed, a 

copy of the response letter is forwarded to the Board or discussed at a Board meeting. 

Complaints received by the Operations staff are usually from service order requests.   

Occasionally, customers have attended the District Board of Commissioner’s meeting 

and requested assistance with their water bills.  The Commissioners direct staff to work 

with the individual to understand the complaint and report back at the following meeting 

before making a decision about assisting the customer. 

Water quality complaints are also recorded on service order requests and immediately 

referred to the Operations staff.  The form includes the date, address, complaint, and 

who received the call.  The office staff generates a service order using a type code for 

the water quality complaint and that data is stored in the customer database.  For the 

last several years the District has received very few water quality complaints.   

1.4.13  Satellite Management 

The District is committed to serving water to all properties within its service area/future 

corporate area.  The District has also considered assisting systems outside of its’ service 

area that may request and/or need assistance. 

There are several ways that properties outside the present service area may be served: 

direct connection to the District’s system; through a Satellite System Management 
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Program (SSMP), or through a receivership process.  The SSMP refers to arrangements 

whereby a qualified Satellite System Management Agency (SSMA), such as a water 

district, assumes some responsibility for the operation or management of another water 

purveyor.  The SSMP concept is supported by the East King County Coordinated Water 

System Plan (EKCCWSP), King County, and DOH as a means to improve the quality of 

service to customers of small or rural water purveyors.  At this time, the District has not 

received any formal requests for satellite management.  Such inquiries would be 

addressed on a case-by-case basis.  

1.5 RULES AND REGULATIONS 

As a Group A Public Water System, the District must operate in accordance with specific 

Federal, State, and local rules and regulations.  The District maintains adaptive 

management policies and practices in response to the ever-increasing and changing 

regulations, requirements, plans, and policies of agencies having jurisdiction.  At the 

same time it must plan for and deliver a minimum level of service which is consistent with 

its commitment to domestic water and fire protection within the service area established 

by the EKCCWSP.  A summary of key rules and regulations that the District is subject to 

follows: 

1.5.1 Federal Regulations 

1.5.1.1   Safe Drinking Water Act  

Public Law 92-523, the Safe Drinking Water Act (SDWA) of 1974, directs the 

United States Environmental Protection Agency (EPA) to establish national 

drinking water standards that limit the amount of various specific 

substances, which may sometimes be found in drinking water sources.  The 

District works closely with SPU to maintain a comprehensive coliform 

monitoring program that is in compliance with the current federal drinking 

water standards as governed by DOH.  The District also publishes an annual 

Consumer Confidence Report (CCR) and has provided Lead and Copper 

Public Education Information according to EPA and DOH regulations.  

Specific information on water quality standards and monitoring is 

contained in Section 7 and the contained in the Appendices. 

Amendments to the SDWA in 2002 required the District to complete a 

vulnerability assessment of its system before June 30, 2004, to identify 

potential threats to the security of the system and identify mitigation 

strategies.  The District has completed this requirement and adopted a 

Vulnerability Assessment.  As part of this WSP, the District emergency 

response plan was updated to address prevention, mitigation, and 
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recovery strategies that were identified in the Vulnerability Assessment.  

Another recent amendment to the SDWA requires development of a 

Disinfectants/Disinfection By-Products (D/DBP) Program in accordance with 

EPA regulations.  The District submitted a proposed monitoring plan in 2006 

and began monitoring in 2007.  

1.5.1.2   Clean Water Act 

The Clean Water Act of 1977 established regulations and requirements for 

restoration and maintenance of the integrity of the nation’s waters in terms 

of physical, chemical, and biological characteristics and security 

considerations.  The EPA is the primary administrator of the Clean Water Act, 

however in cases that occur within Washington State the EPA has 

delegated many aspects of administration of the Act to the State of 

Washington Department of Ecology (DOE).  

1.5.1.3   Endangered Species Act 

The Endangered Species Act (ESA) of 1973 impacts water system 

operations because of the listing of the Puget Sound Chinook Salmon and 

Bull Trout as “threatened species”.  A “4(d) Rule” has been adopted by the 

National Marine Fisheries Service (NMFS).  “Best Management Practices” 

(BMPs), resulting from adoption of the “4(d) Rule” supplement the District’s  

existing operations and maintenance activities and programs.  The “4(d) 

Rule” refers to the ESA Section 4(d), which requires the National Marine 

Fisheries Service to issue regulations “to provide for the conservation of such 

species” when it lists fish populations as “threatened”1.  The 4(d) Rule 

provides additional and more practical regulation for species listed as 

“threatened” in an attempt to conserve species populations while 

conservation efforts can be determined and implemented. 

Other federal regulations which may have an impact on District operations 

include those associated with specific permits for individual projects.  These 

specific regulations will be identified and addressed on a project-by-

project basis. 

1.5.1.4   America’s Water Infrastructure Act 

The America’s Water Infrastructure (AWIA) Act of 2018 established 

regulations and requirements for public water systems serving a population 

of 3,300 or more to complete a risk and resiliency assessment (RRA) and an 

 
1 Excerpt taken from discussion of West Coast ESA 4(d) Rules Overview, National Marine Fisheries 

Service/National Oceanic & Atmospheric Administration. 
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ERP.  The RRA must consider risk to the water system from malevolent acts 

and natural hazards.  Once the risks are identified an ERP must be prepared 

to consider strategies, resources and improvements to address the 

potential threats to the system.  The AWIA specifically includes 

consideration of cybersecurity vulnerability and risk mitigation in both the 

RRA and ERP.  The schedule for compliance varies by population served.  

The District must complete its RRA by June 30, 2021 and its ERP update by 

December 30, 2021. 

1.5.2  State of Washington Requirements 

1.5.2.1   Administrative Code and Revised Code of Washington 

The rules and regulations governing the operation of public water systems 

are a part of the WAC and were adopted pursuant to the provisions of RCW 

43.20.050 for the protection of public health.  The rules and regulations set 

forth in WAC 246 identify cross connection control requirements and 

provide the minimum standards for design, construction, operation and 

maintenance of public water systems.  They are intended to conform to the 

requirements of the Safe Drinking Water Act of 1974, and all amendments 

thereto administered under the DOH document “Group A Public Water 

Systems Waterworks Standards” in accordance with WAC 246-290.  

Operation of the District is accomplished in accordance with the 

requirements of Title 57 of the Revised Code of Washington, which outlines 

the authorized actions, requirements and responsibilities of public water 

and sewer districts.  

1.5.2.2   Growth Management Act 

The Growth Management Act (GMA) of 1990 has a direct impact on utility 

system planning in that it requires a complete inventory of existing utility 

system facilities and a comprehensive effort towards determining the 

capacity of utility systems to support anticipated growth.  Although the 

majority of growth management activities are the responsibility of counties 

and cities, data and information from special purpose districts is required 

for these agencies to make informed decisions on growth and the ability of 

the systems to support future development.  A primary outcome of the 

GMA is the establishment of an urban growth area (UGA) boundary.  Areas 

within the UGA are expected to experience an urban level of development 

and urban levels of service are required.  

In 2017, the State legislature allocated funds for the William D. Ruckelshaus 
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Center to evaluate current practice and prepare a planning report 

focused on the future of the State, including consideration of the potential 

changes to the planning framework prescribed by the GMA necessary to 

achieve that future.  The Center is a joint resource of Washington State 

University and the University of Washington, acting as a neutral body as a 

resource for developing solutions for matters of complex and/or difficult 

public policy.  According to the respondents participating in the Center’s 

“A Road Map to Washington’s Future”, June 30, 2019, (Road Map) the GMA 

and city annexations can affect special purpose districts.  Participants 

stated that while “cities should be the primary provider of urban services, 

others gave examples of instances where they thought a water, sewer or 

fire district was better able to provide services.  Specifically, participants 

talked about sewer and water service being better delivered at the 

regional scale and gave examples of large utility districts that provide water 

and/or sewer service to several cities within their boundaries.  Participants 

also cited instances where a city was not equipped to provide utility service 

due to scale or topography and was instead able to rely on special district 

to provide that service.”  

1.5.2.3   State of Washington Auditor 

Regulations related to accounting practices for municipalities such as the 

District are implemented and monitored by the State of Washington 

Auditor.  District Finance Manager and Office staff stay current with 

changes when the Government Accounting Standards Board (GASB) 

develops or updates generally accepted accounting principles (GAAP). 

1.5.2.4  State Environmental Policy 

SEPA review is generally required for all District projects other than system 

extensions, renewal or replacement projects involving pipe sizes of 12-

inches or less in diameter.  SEPA requirements and exemptions are detailed 

in WAC Chapter 197-11 and adopted District environmental policies are in 

place to insure that environmental concerns associated with construction 

are adequately addressed.  Initiation of the SEPA process can be at the 

District’s direction or as required for various permits.   

1.5.2.5   State Department of Health 

Approval of this WSP and operation of the District’s water system is under 

the jurisdiction of DOH.  This WSP has been prepared, and the District is 

operated in accordance with the requirements set forth in the DOH Water 
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System Design Manual (WSDM, October 2019).  This WSP incorporates the 

policies, guidelines, and practices of the DOH and identifies minimum 

engineering requirements for design, construction, and operation of a 

public water system. 

1.5.2.6   Public Water System Coordination Act 

The Public Water System Coordination Act of 1977 (RCW 70.116) establishes 

procedures for adjacent water utilities and local government agencies to 

coordinate the planning and development of water facilities.  These 

procedures are intended as guidelines for providing future water service in 

the most efficient manner with the objective of coordinating water system 

development by geographical areas and integrating water system 

development with future land use plans.  The District’s water service area 

boundary has been approved by the Department of Health, King County, 

and neighboring jurisdictions through the EKCCWSP.   

1.5.2.7   House Bill 1338 

Washington State House Bill 1338 is an act relating to certainty and flexibility 

of municipal water rights and efficient water use and became effective in 

September 2003.  The act more closely relates water system planning and 

engineering approvals by DOH with water rights administration by DOE.  The 

legislation directed DOH to adopt enforceable water conservation 

regulations for public water systems by the end of 2005.  Additional 

regulations related to Water Use Efficiency were developed by DOH and 

DOE and became effective in early 2007.  The requirements include 

establishment of water conservation goals and strategies to increase water 

use efficiency.  Additional detail and information on the District’s 

conservation, water reuse and water use efficiency strategies are 

presented later in this WSP.  

1.5.3  King County Requirements 

Because the District operates within King County it is subject to King County Code 

Chapters 13.24 (Sewer and Water Comprehensive Plans) and 17.08, which have been 

utilized in the development of this document.  Washington State Department of 

Transportation (WSDOT) has jurisdiction for permitting in the state highways in 

unincorporated King County.  Communications with the King County has indicated they 

do not have jurisdiction on roads within the District boundary; all roads within the District 

Boundary are either in the WSDOT, City of Lake Forest Park or City of Shoreline jurisdiction 

for right-of-way permits. 
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1.5.4  Washington State Fire Code 

A discussion on the minimum requirements for Washington State Fire Code is included in 

Section 4. 

1.5.5  City Requirements 

The District provides water service within the City of Shoreline and the City of Lake Forest 

Park.  The land use plans, construction standards, and permitting requirements of these 

agencies are essential considerations in the design and construction of new water 

facilities.  The District intends to maintain water service as proposed in this WSP and will 

continue to work with land use authorities to ensure that an appropriate level of service 

is planned for and provided by the District.  Any extension of service area would entail 

negotiation between neighboring water service providers.  

The cities of Shoreline and Lake Forest Park utilize the codes as indicated in Table 1-2.  

 
TABLE 1-2 

CODE COMPARISON CHART 

Code 

Type 

City of 

Lake Forest Park 
City of Shoreline 

Building 
2015 International 

Building Code 

2015 International 

Building Code 

Fire 
2015 International 

Fire Code 

2015 International 

Fire Code 

Plumbing 
2015 Uniform 

Plumbing Code 

2015 Uniform 

Plumbing Code 

 

 

1.6 PREVIOUS PLANNING STUDIES 

This WSP updates and supersedes previous comprehensive water system plans of the 

District.  The following previous plans and studies have been used in development of this 

document:  

▪ Shoreline Water District Vulnerability Assessment Plan (2010) – RH2 Engineering, 

Inc. 

▪ Shoreline Water District Emergency Response Plan (2010) – RH2 Engineering, Inc. 
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▪ Shoreline Water District Cross Connection Control Program (2012) – MSA, Inc. 

▪ Water System Plan Update 2011, Revised 2013 - CHS Engineers, LLC  

▪ King County Regional Hazard Mitigation Plan Update – North City Water District 

Annex (2014) 

▪ King County Regional Hazard Mitigation Plan Update – North City Water District 

Annex (Draft, 2019) 

▪ North City Water District Coliform Monitoring Plan (2019) – Murraysmith, Inc.  

▪ 2019 Hydraulic Model Update and Analysis – BHC Consultants, LLC 

1.7 PROFESSIONAL AFFILIATIONS  

The District has maintained affiliation with the following organizations and planning 

groups as a means to remain on the forefront of water system operations and 

management, and in development of regional solutions to the issues facing water 

purveyors in the Pacific Northwest: 

▪ King County Water Resource Inventory Area 8 

▪ Water Supply Forum 

The District has continued its active membership in the following organizations, with 

District Commissioners and staff taking leadership roles in the different organizations: 

▪ American Water Works Association 

▪ Pacific Northwest Section of American Water Works Association 

▪ Washington Water Utility Council 

▪ Seattle Public Utilities Operating Board 

▪ Saving Water Partnership 

▪ Washington Association of Sewer and Water Districts 
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SECTION 2 

BASIC PLANNING DATA 

 

2.1   OVERVIEW 

This Section of the WSP provides an overview and description of the District’s water service 

area.  Physical and demographic characteristics of the service area are described and 

include a description of the service area and land use.  Population and historical water 

use are also presented.  This information, coupled with the policy information presented 

in Section 1, is used to develop the projections of the future population, employment, 

water use and other characteristics of the system.  Customer and water demand 

projections presented in this Section are used for the various system analyses included in 

later sections.  

2.2   STUDY AND SERVICE AREA 

The District’s “service area”, “retail service area” and the “study area” for this document 

are identical to the District’s “corporate boundary” except for some potential annexation 

areas along the District boundaries where the District is already providing water service.  

Therefore, the future “corporate boundary”, “service area”, “retail service area” and 

“study area” shall be referred to only as “service area”.  The District also provides service 

to the Fircrest campus as discussed in Section 1.  This area is designated as a service area 

by agreement.  No facilities planning is included for that area, but the current and 

anticipated future water demand is unchanged herein.  The service area encompasses 

nearly five square miles and includes the area of the City of Shoreline lying generally east 

of Interstate 5 and the west portion of the City of Lake Forest Park.  It is entirely within the 

Urban Growth Area established for King County and the cities within it.   

As indicated on Figure 2-1, the service area is generally bounded by Seattle city limits on 

the south, the King-Snohomish County line on the north, generally Interstate Highway 5 

on the west, and Lake Washington on the east.  The water service area as presented 

herein is consistent with that defined by and agreed to in the East King County 

Coordinated Water System Plan.  

The characteristics of the area are what one might expect for an urban, primarily 

residential neighborhood center.  The area is mostly developed to near build-out 

conditions, although there are scattered undeveloped or underdeveloped parcels of 

land that may experience future development.  Subdividing land for higher density 

residential land-use has been common practice since the early 1970s and has led to an 

increasing customer population and increased water demands.   
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This Water System Plan (WSP) focuses on anticipated redevelopment and infill of 

properties within the District’s service area and recognizes that potential changes to the 

service area are limited.  Exceptions to this include transfers that might be negotiated by 

interlocal agreement to logically serve individual properties along the fringe of the 

service area.  Potential larger water service area changes include expansion to the west 

if Seattle were to elect to transfer its services within the City of Shoreline or any portion 

thereof, additional services from the western portion of Lake Forest Park, or takeover of 

the independent Fircrest Water System that is completely surrounded by and receives 

water from North City Water District (District).  The Fircrest system serves State of 

Washington facilities in the Fircrest campus.  Fircrest is not anticipated to expand or 

substantively increase its water demand at this time.  Several studies have been 

completed since the 1990s regarding redevelopment potential.  It is the District’s desire 

to work with DSHS to either have them take on the direct responsibility of being a water 

provider or bring the system up to District standards and transfer the operation and/or 

ownership of the system to the District.  The potential but undefined larger service area 

expansions associated with transfer of services from Seattle or Lake Forest Park are not 

contemplated in this WSP.  If requested, the District will perform independent studies to 

evaluate the feasibility of such an expansion of the service area.  

2.3   HISTORY OF THE DISTRICT 

The District was formed in 1931.  The District’s has an interesting history given its evolution 

and geographical location.  The following is a brief summary of the history of the District 

and include major policies, installation of major facilities, and other important events. 

1931: The District was created as King County Water District No. 42 by an election of the 

people and the first water system plan was adopted in 1933.  The City of Seattle’s Cedar 

River source (located southeast of the City of Renton) provided the wholesale water 

supply to serve the entire District.  Most of the area was served by gravity flow from the 

Seattle system but higher elevations were supplied via a pump station located near NE 

185th Street and 5th Avenue NE. 
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1930s to 1960s:  The District’s service area grew and expanded through annexations as 

housing and commercial areas were developed.   

1936: A 50,000 gallon elevated reservoir was constructed to meet water pressure 

demands. 

1950:  A 0.4 million gallon (MG) reservoir was constructed to aid in supplying an increasing 

water service population and demand. 

1953: A 1 MG concrete reservoir, Supply Station (No. 3) and over four miles of cast iron 

mains were constructed. 

1954:  The City of Seattle assumes that portion of the District south of NE 145th Street within 

the new city limits.  One fifth of District financial accounts is transferred to the City. 

1963: Seattle’s Tolt River supply improvements were completed allowing water supply 

from the closer source of supply located northeast of the City of Woodinville.  This allowed 

construction of the District’s Supply Station 3 to deliver water from the Tolt River Supply 

Line, eliminating the second water source from the Cedar River.  The District constructed 

Booster Stations 1 and 2 to pump water to the higher elevations of the service area.  

Construction of Interstate 5 began, which isolated the western portion of the District. 

1964:  Most of the isolated services were transferred to the Seattle Water Department 

once the construction was completed in the summer.   

1965: Shoreline’s Supply Station 1 was constructed to provide an additional connection 

to Seattle’s Tolt River supply.  An engineering study determined that many of the District’s 

existing steel and cast-iron mains were in various states of deterioration.  A water main 

replacement program began in 1966 and over 46 miles, the majority of the system, was 

replaced with cast and ductile iron pipes and financed through increased rates.  

1970s:  Growth within the Seattle Metropolitan area, including the District, continued 

through the decade and water demand increased considerably.  Seattle began a 

demand metering program for all wholesale customers, including the District, to avoid 

drawing peak flows from the Seattle system pipelines.  Seattle demand metering program 

required wholesale customers to withdraw water supply at a uniform rate or incur 

financial penalties in the form of a demand charge.  The Seattle demand charge 

encouraged wholesale customers to build sufficient water storage to regulate 

withdrawals from Seattle and to supply their system during peak demand periods.  One 

of the District’s supplies from the Tolt River Supply Line, Supply Station 2, was retired and 

deactivated because it could not be operated without incurring the Seattle demand 

charge. 
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1976:  The 580 Zone 3.7 MG Reservoir and Reservoir Booster Pump Station were 

constructed to comply with Seattle’s demand metering program.  The booster pump 

station maintained pressures in the high elevation service areas during times of reservoir 

drawdown.  Pressure zone boundaries were adjusted to provide more uniform water 

pressure to customers. 

1980s:  Water main replacements were constructed to replace leaking and failing mains 

and new water main construction occurred as development increased.  Booster Station 

1 was rehabilitated.  Piping modifications were done to the 0.4 MG and 3.7 MG reservoirs 

to improve supply distribution.  Construction of Pressure Reducing Valve (PRV) Stations 7, 

8, and 9 were completed. 

1981: A thirty year “Water Purveyor Contract” was signed between the District and the 

City of Seattle.  The contract is no longer in effect and was replaced in 2001.   

1988: The 424 Zone 2.0 MG Reservoir was constructed to meet storage requirements for 

an increasing customer population and demand. 

1990s:  Water main replacement projects were initiated to replace cast iron pipe and to 

increase fire flows throughout the District.  Construction of PRV Stations 11 and 12 were 

completed and PRV Station 4 was replaced. 

1991:  District name formally changed from King County Water District No. 42 to Shoreline 

Water District. 

1992: Booster Station 2 was rehabilitated.   

1993: Improvements made to the Supply Station 3. 

1994: The old Reservoir Booster Station was converted to the 660 Zone Booster Pump 

Station upon successful completion of creating a new 660 Zone.  The District and City of 

Seattle signed the “First Amendment to the Water Purveyor Contract”. 

1996: Two emergency interties were constructed to allow the exchange of water with 

the City of Mountlake Terrace in emergency conditions, such as large fire events. 

2001: On November 5, 2001 the District signed a new 60-year “Full Requirements 

Contract” with the City of Seattle for the Supply of Water.  This replaced the 1981 

contract. 

2006: 424 Zone 2.0 MG Tank roof was resurfaced.  Connection to 492 Zone was opened 

within the Supply Station 3 facility.   

Replaced 340 feet of 6” cast iron (CI) Water Main with 340 feet of 8” ductile iron (DI) 

Water Main on NE 148th Street from 15th Ave NE to 1522 NE 148th St. as part of a developer’s 

lawsuit.  Upsized 6” to 12” along 15th Avenue from Forest Park Drive to 300’ to north. 
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2007: Complete update of water system mapping and data management completed 

in GIS format.  The District’s datum changed to NAVD88 from the Seattle datum.  Pressure 

zones were reconfigured to the new datum.  New comprehensive Water System Plan 

developed.  Pilot program to do a pilot project to replace meters with Sensus AMR 

meters. 

2008:  Installed emergency backup generators at the Administration Office and 660 

Booster Station.  Began annual replacement of 500 AMR Sensus meters (continued 

through 2012). 

2009:  Upsize 6” to 12” along 15th Avenue from NE 205th Street south 840 feet connecting 

to the new main installed in 2006.  The District began a Needs study to determine how 

and where to locate the Administrative and Maintenance staffs. 

2010: For the existing 2.0 MG reservoir, a new supply station (SS-2), fill line and reservoir 

mixing project was constructed.  The exterior of the reservoir was also painted.  Water 

main was constructed connecting the 432 Zone to the 392 Zone.  An emergency intertie 

with SPU’s northwest sub-regional source was installed.  The Shoreline Water District crews 

replaced the District’s internal Master Meters with mag meters at all SPU connections and 

at the 615 Booster Pump Station (3 locations – 615, 590 & 502) (CIP-2010-01).  The District’s 

Vulnerability Assessment, Hazard Vulnerability and Emergency Response Plans were 

updated. 

2011: Water System Plan Update included King County Countywide Planning Policies, 

hydraulic model and reconfigured pressure zones.  The 0.4 MG Reservoir was demolished 

to make way for the new pump station (Project 11 or Project 2011-02). Completed the 

25th Avenue project combining two different pressure zones to improve fire flow (CIP 2009-

03).  Reconnected a fourth Supply station (SS#4) to the SPU Northwest Sub-regional 

System (Project 14 or CIP 2010-07).  Also constructed an emergency intertie near the 

Supply Station (CIP 2010-05).  New 16” transmission main was installed along NE 175th 

Street from 15th to 8th Ave NE (Project 1B – CIP 2010-02). 

2012:  Negotiated 25-year leases with wireless carriers and taxi company.  One carrier has 

a monopole onsite.  Other carriers agree to share in the costs to construct of a building 

for the carriers and a railing on top of the 3.7 MG reservoir.  Signed a Wheeling Agreement 

with the City of Seattle for the Northwest sub-regional system with the connection at 

Supply Station 4.  Began construction of a new administrative building after considering 

alternative location options (CIP 2011-01).  Purchased land adjacent to the District 

Administration building for expanding the parking area of the District (P-1 or CIP 2012-06).  

Approved for two Drinking Water State Revolving Fund loans – one for what is likely the 

last steel mains in the District’s distribution system and the other for the pump station 

project.  Supply Station 1 Transmission Main was completed to increase the main size from 

Attachment A



SECTION 2 
NORTH CITY WATER DISTRICT  BASIC PLANNING DATA 
 

 
WATER SYSTEM PLAN   PAGE 2-8 

CHS Engineers, LLC 

195th Street to Forest Park Drive and 19th which included multiple crossings of Ballinger 

Way (CIP 5a, 6, 7 and 8) to improve fire flow (CIP 2010-08).  Telemetry was upgraded 

connecting the District’s major components so that they could be monitored/adjusted 

remotely (CIP- 2012-02).   

2013:  District name changed from Shoreline Water District to North City Water District by 

Resolution 2013.09.36 to better reflect the District as a separate entity from the City of 

Shoreline. Completed construction of a new Administration Building (P-1).  Entered into 

two public private partnerships with developers to complete district projects expanding 

the 615 Zone (CIP 1d, 1e, 1g, 1h/2b, 1k and 2e).  Completed steel main replacement 

project (CIP 30 or CIP 2012-01).  Water System Plan was approved by King County and 

Department of Health (CIP 2010-04).   

2014: Upgraded telemetry system connecting all the District’s critical infrastructure 2012-

02).  Constructed a new Multiuser Accessory Equipment Building (MUAEB) at the tanks 

site as a partnership with the wireless carriers (CIP 2012-03).  Completed replacement of 

more than 5,000 AMR Sensus iPearl meters for the entire District (CIP 2013-01).  Painted 

both inside and outside and rehabilitated 3.7 MG Reservoir.  Added PAX mixer inside 

reservoir.  Constructed new railing system on top of reservoir for carriers (CIP 2009-04).  

Purchased property to construct a new maintenance facility.  Rebuilt PRV Stations 7 and 

9 (CIP 2014-01). 

2015:  Amended the Wheeling Agreement with Seattle.  Updated the District’s Hazard 

Vulnerability Plan as part of the King County Regional Hazard Mitigation Plan.  Completed 

a water main replacement project as part of the City of Lake Forest Park’s NE 178th Street 

Project. 

2016:  Added two new sampling stations (42-11 at 14541 25th Ave NE and 42-12 at 16505 

5th Ave NE).  Rebuilt PRV station 1. 

2017:  Completed construction of the North City/Denny Clouse Pump Station.  The 615 

West Zone began operation on November 1.  Installed three new sampling stations (42-

13 at 16505 5th Ave NE, 42-14 @ 16747 41st Ave NE ,42-15 for the 590 Zone and 42-16 for 

the 502 Zone at 18012 15th Ave NE). 

2018:  Began construction of a new maintenance facility (CIP 2012-09). 

2.4   TOPOGRAPHY 

Most of the District’s water service area is situated in areas of elevation greater than 250 

feet above mean sea level (MSL).  The range of elevations served by the District is 

approximately 20 feet MSL to greater than 500 feet MSL.  It is this wide range of elevations 

that necessitate multiple pressure zones.  As discussed in Section 3, there are currently 

seven separate zones.  
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The highest elevations of the District are located approximately near NE 177th Street and 

17th Avenue NE and slope downward radially.  The lowest elevations of the District are 

located along Lake Washington east of Bothell Way NE.   

2.5   LAND USE AND ZONING 

Land use planning and zoning is the primary factor impacting how and where 

development may occur.  Changes in land use planning and zoning in the District’s water 

service area within the cities of Lake Forest Park and Shoreline impacts the District’s 

policies on water service, may require additional water facilities, and may necessitate 

changes in the physical layout of the water system. 

Most of the District’s service area was near build-out conditions until the City of Shoreline 

rezoned the areas around the future light rail stations in 2015 and 2016.  There has been 

steady infill, consisting of redevelopment and subdivision of larger single-family lots into 

smaller lots for single-family residences, along with redevelopment and increased 

densities within the newly zoned corridors for many years.  Redevelopment occasionally 

includes demolition of smaller and older single-family residences to make space for larger 

residences and possible subdivision of existing residential lots that increase residential 

densities.  There are many areas experiencing rapid redevelopment and subdivision 

where existing water mains and facilities are undersized for such redevelopment and 

subdivision.  Redevelopment in the vicinity of the 185th Street Station (NE 185th Street and 

5th Ave NE) will likely coincide with the phased zoning schedule to occur in 2015, 2021 

and 2033.  Such redevelopment will increase the population density in areas that have 

previously been single-family residential as they transition to become as densely 

developed as a mixed-use structure 70 feet in height.  The area around the 145th Street 

Station (NE 147th Street and 5th Ave NE) also has phased zoning which is expected to 

occur in 2016 and 2033.  District policy mandates that growth pay for growth, just not 

exclusively.  In all instances, new development will be required to meet current design 

flow criteria in accordance with District standards.  Where an upgrade is required for new 

development or connection to the District’s system in order to meet current District 

criteria, the work shall be done at the developer’s or owner’s expense. 

The major commercial corridors of the District within the City of Shoreline are: 1) along 

15th Avenue NE between NE 165th Street and NE 185th Street and 2) along Ballinger Way 

NE between 23rd Avenue NE and 14th Avenue NE.  Aside from these and other small 

neighborhood commercial zones, and the light rail station areas, the City of Shoreline is 

predominantly residential with low residential land use density (R-4 or R-6 which is four or 

six residential units per acre). 

Land use within the District’s water service area in the City of Lake Forest Park is 

predominantly single-family residential with infill occurring at the larger lots throughout 
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the City.  A future parking garage is currently being discussed by Sound Transit, to be 

located within the town center property.  Rezoning of the areas adjacent to the parking 

garage could impact the District’s water services in that area but it is unknown at this 

time how high of density the City will allow.   

Figure 2-2 illustrates the current land use for the Cities of Shoreline and Lake Forest Park 

within the District’s service area.  Table 2-1 provides a summary of the acreage 

associated with each primary land use classification within the District and in doing so, 

provides an overview of the general characteristics of the service area.  
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TABLE 2-1 
SUMMARY OF ACREAGE BY LAND USE CLASSIFICATION 

CITY OF SHORELINE CITY OF LAKE FOREST PARK 

LAND USE CLASSIFICATION ACRES 
% of 

SERVICE 
AREA 

LAND USE CLASSIFICATION ACRES 
% of 

SERVICE 
AREA 

Low Density Residential 933 33.8 
Conservation Residential, 
Low (CRL) 

121 4.38% 

Medium Density 
Residential 

23.7 0.86 
Conservation Residential, 
Moderate (CRM) 

132 4.76% 

High Density Residential 56.9 2.06 
Single Family Residential, 
Mod/High (SFRMH) 

95.3 3.45% 

Mixed Use 102 3.70 
Single Family Residential, 
High (SFRH) 

405 14.7% 

Public Facilities 223 8.07 Multi Family Low (MFL) 6.85 0.25% 

Institution/Campus 88.0 3.19 Multi Family High (MFH) 12.8 0.46% 

Planned Area 3 16.2 0.58 Corridor Commercial (CC) 1.12 0.04% 

Open Space 213 7.69 
Neighborhood Business 
(NB) 

1.54 0.06% 

Station Area 1 129 4.67 Public Facility (PF) 3.47 0.13% 

Station Area 2 60.4 2.18 
Recreation/Open Spaces 
(ROS) 

33.7 1.22% 

Station Area 3 105 3.80       

Total Acres (Shoreline) 1,950 71% 
Total Acres (Lake Forest 
Park) 

812 29% 

Notes:   
Acreage shown is for parceled lots only and does not include right-of-way, bodies of water, etc. 
Percent of Service Area is the percentage of land area within a land use classification compared to total 
parcels served by the District.  
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2.6   POPULATION AND EMPLOYMENT 

Table 2-2 tabulates the historical and projected population and employment throughout 

the District’s water service area.  Current population and employment data were 

obtained from the Puget Sound Regional Council (PSRC) at Forecast Analysis Zone (FAZ) 

to Census Tracts (CT) to Block Groups (BG) level of detail and were ultimately assembled 

as the basis for development of projections by water system pressure zone.  The Land Use 

Vision projections were prepared via a regional method by PSRC with local input.  The 

growth targets were selected for the cities prior to 2015 and therefore, do not include the 

increased population expected once the light rail stations are completed.   

Land use was utilized in estimating population and employment increases and especially 

in determining the future distribution of population and businesses.  By estimating areas 

likely to be redeveloped, projected infill or areas targeted for future business and/or 

commercial, it was possible to project the distribution of water demands within the system 

for analysis of the system under existing and future conditions. 

PSRC forecast data was provided for population, households, and employment.  From 

that forecast the average household density was calculated and found to be 

anticipated to decline from 2.40 in 2017 to 2.24 in 2039.  From the PSRC base, District 

records were used to allocate the current population to single family and multi-family 

housing.  The projection used for this WSP utilizes an adjusted rate of growth of households 

through year 2024 (the “adjusted” projection), then an increased growth rate to “catch-

up” to the PSRC households and population forecast for the service area in 2030.  The 

forecast holds the single-family growth to a constant increase of eight households per 

year, which generates a single-family population that decreases over time, due to the 

limited household growth rate and the forecast decline of household density.  Multi-family 

population is projected to experience limited growth through 2023 before an increase in 

growth concurrent with construction of the light rail stations.  The result is slow growth in 

the near-term then prorated growth to bring the population projection into line with the 

PSRC forecast by the year 2030 (see Figure 2-3). 
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Table 2-2 shows employment and population forecasts based on 2015 PSRC data.  As of 

the end of 2018 the District served an estimated population of approximately 25,512 and, 

as shown in the table, is forecast to serve a projected population of approximately 26,714  

by 2029 and approximately 28,323  by the end of the planning period in the year 2039.  

The District recognizes these population projections do not include impacts from 

redevelopment associated with completion of the light rail stations, given the 

populations have increased less than 1,000 people since 2000.  The existing and proposed 

populations are shown for each of the areas that are fed by the 2.0 MG Reservoir (portion 

of Pressure Zone 432) or 3.7 MG Reservoir (current Pressure Zones 237, 307, portion of 432, 

400, 502, 590 and 615).  The pressure zone boundaries have changed since the 2013 WSP 

and are anticipated to change one additional time within this planning period (see 

Sections 3 and 5).  The District plans to adjust the 502 Zone to become the 520 Zone and 

raise the hydraulic gradient in a portion of the 432 zone so that area is part of the 520 

 -

 2,000

 4,000

 6,000

 8,000

 10,000

 12,000

 14,000

2
0

1
7

2
0

1
8

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0

3
1

2
0

3
2

2
0

3
3

2
0

3
4

2
0

3
5

2
0

3
6

2
0

3
7

2
0

3
8

2
0

3
9

Figure 2-3 Total Households and Adjusted 
Households 

Adjusted Single Family Households Households - from PSRC

Adjusted Multi-Family Households Adjusted Total Households

Attachment A



SECTION 2 
NORTH CITY WATER DISTRICT  BASIC PLANNING DATA 
 

 
WATER SYSTEM PLAN   PAGE 2-16 

CHS Engineers, LLC 

Zone.  Several projects are necessary to fully complete these pressure zone adjustments.  

See Section 6 for the project descriptions and anticipated schedule.   

Employment within the District’s water service area, as of the end of 2018, totaled 

approximately 6,365 and is forecast to increase to approximately 7,299 in 2029 and 8,947 

by the year 2039.  This forecast employment projection is based on the PSRC Employment 

forecast and indicates an increase of approximately 41 percent.  Future employment 

growth is expected to occur mainly within the 15th Avenue NE commercial corridor, and 

the Ballinger Way NE commercial area.  Note that the employment estimates and 

projections include the area within the Fircrest Water System, an independent water 

system and customer of the District.   
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TABLE 2-21 

POPULATION AND EMPLOYMENT BY RESERVOIR SERVICE AREA 

z
o
n
e
 

  2020 2021 2022 2023 2024 2025 
2

.0
 M

G
 

Population 6,419 6,414 6,415 6,410 6,411 6,487 

Employment 1,144 1,161 1,178 1196 1214 1232 

3
.7

 M
G

 

Population 18,647 18,632 18,635 18,620 18,624 18,844 

Employment 5,349 5,428 5,509 5,590 5,673 5,757 

T
O

T
A

L
 

Population 25,066 25,046 25,050 25,030 25,035 25,331 

Employment 6,493 6,589 6,687 6,786 6,887 6,989 

  2026 2027 2028 2029 2034 2039 

2
.0

 M
G

 

Population 2,990 3,050 3,115 3,174 3,316 3,463 

Employment 1041 1053 1064 1076 1183 1319 

3
.7

 M
G

 

Population 22,698 22,971 23,265 23,540 24,189 24,859 

Employment 6,024 6,089 6,156 6,223 6842 7629 

T
O

T
A

L
 

Population 25,688 26,020 26,380 26,714 27,506 28,323 

Employment 7,065 7,142 7,220 7,299 8,025 8,947 

 

2.7   HISTORICAL WATER DEMANDS 

An analysis of historical water system demands is imperative to the planning and 

engineering analyses performed in development of this document and is crucial to all 

financial aspects of operating a water utility.  Recordkeeping of water purchases and 

sales are required by state law and are tracked through direct billing records from the 

water source wholesaler (Seattle Public Utilities).   

This demand analysis first provides a simple comparison of water purchases and sales for 

the past six years (2013 through 2018).  Non-revenue data has been reviewed to 

determine the general condition of the water system and for compliance with Municipal 

Water Law.  

 
 
1 Population forecast does not reflect local impacts of construction of Sound Transit light rail 

station or support facilities in the service area, resulting in 82 single family homes removed in 2019, 

but that impact is reflected in the ERU and Demand forecast discussed later in the section. It is 

anticipated that some of those customers relocated elsewhere in the District or will return in 

equivalent or greater numbers with the growth associated with future development around the 

light rail stations. 
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TABLE 2-3 

HISTORIC WATER USAGE BY YEAR 

Year 2011 2012 2013 2014 2015 2016 2017 2018 

Last 

3-years' 

Average 

Water 

Purchases 

(MG) 

486 501 610 634 621 603 596 571 590  

Authorized 

Consumption 

(MG) 

551 547 561 577 561 568 568 555 563  

Non-Revenue 

Water (MG) 
-64.36 -46.2 49.0 57.4 60.5 35.6 28.1 16.3 26.6  

Percent Non-

Revenue 

Water 

-13.2% -9.23% 8.03% 9.04% 9.73% 5.90% 4.71% 2.84% 4.48% 

    

 

Water sales reported by the District include sales by customer class, which include single-

family and multi-family residential and non-residential water customers. 

The highest annual water purchase in recent years was in 2014: 634.74 MG.  Annual 

purchased volumes have decreased since then.  Non-revenue water (also referred to as 

unaccounted-for water) is the difference between water purchases and authorized 

consumption.  Some of this water is unmetered but authorized consumption (such as 

main flushing, tank cleaning and firefighting).  In the case of the District, non-revenue 

water equates to the difference between water purchased from the City of Seattle and 

water sold to the District’s customers.  Water sales may also include water supplied 

through interties to neighboring purveyors.  Water use in 2011 and 2012 was more than 

purchased due to faulty meters.  As indicated in Table 2-3, non-revenue water in the 

District’s system has averaged 6.7 percent over the past six years, dropping to under 4.5% 

for the last three years.  Industry standards indicate that water loss of less than 10% is 

considered acceptable.  This loss factor is referred to as distribution system leakage (DSL) 

by DOH and in the demand forecast discussion below.  

2.8   SYSTEM DEMAND PROJECTIONS  

Water system demands are the basis for the water system analysis of this WSP.  The water 

system demands include current and projected-year water-use rates per customer class 
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and include three types of residential demands:  Average Day Demand, Maximum Day 

Demand, and Peak Hour 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.  ADD can also be expressed as the 

average day demand for one equivalent residential unit, as discussed further below.  

ADD is typically the most useful data for water system planning and is used for reviewing 

water use trends, effectiveness of conservation programs and forecasting future water 

system demands.  ADD is used for more specific types of system analyses including 

standby storage requirements.  The ADD for this WSP was derived from District supply 

records and SPU wholesale billing data.   

Maximum Day Demand (MDD) represents the highest use over a 24-hour period in a 

given year.  It is typically the hottest summer day when recreational water use coupled 

with lawn and garden watering are at a peak.  MDD is used for source of supply analyses 

as well as design flow analyses.  In the case of design flow analyses, the MDD is added 

to the minimum required fire flow demand; together, the MDD and fire flow demand 

constitute the minimum required system design flow.  Many facility design analyses are 

accomplished using MDD conditions.  All new water systems or extensions must be 

designed to meet MDD with fire flow demand at a pressure of 20 psi or greater (there are 

a few exceptions allowed under DOH regulations). 

Peak Hour Demand (PHD) represents the highest use within the water system, excluding 

fire flow, for a one-hour time period.  PHD is one of the criteria used to evaluate equalizing 

storage.  PHD can be determined either from actual system data or by calculation using 

a DOH prescribed formula.  All new water systems or extensions must be designed to 

provide PHD while maintaining a pressure of 30 psi within the system and therefore at the 

customer’s point of connection (there are a few exceptions allowed under DOH 

regulation). 

Equivalent Residential Unit (ERU) is the unit used for measuring connections on the basis 

of the amount of water consumed by a typical full-time single-family residence over a 

one-year period.  An ERU is used for converting uses other than single-family into an 

equivalent number for the purpose of demand forecasting, system analysis and facility 

sizing. 

Water demand projections with and without additional savings from water conservation 

efforts are presented in Tables 2-4 and 2-5.  These were determined through analyses of 

historical water-use data available from the District, current and projected land-use 

trends, and current and projected population and employment data from the PSRC, 

adjusted as described above.  Water demand projections by reservoir service area were 

developed using the most current and detailed population and employment data 
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available.  This level of detail extends into the water system modeling described in later 

sections of the WSP and allows for accurate allocation of demands within the District’s 

hydraulic model.  

The demand forecast was developed using the following methodology: 

• Obtain population, housing unit and employment growth forecasts for service 

area.  Determine current and future population per housing unit. The growth rates 

of each of these measures were determined from the PSRC data without respect 

to municipal boundaries   

• Evaluate and adjust housing unit growth trends based on anticipated low 

residential growth and anticipated phased zoning changes associated with light 

rail stations. The District growth rate adjustments were focused on customer type 

without respect to municipal boundaries 

• Determine revised population growth trend based on adjusted housing unit 

growth 

• Determine ADD per ERU, ratio of MDD to ADD and DSL allowance based on 

historical use records  

• Water use has been relatively constant in recent years.  The ADD for single family 

residential customers was 137 gallons per day (gpd) in 2018.  A forecast value of 

145 gpd was selected for this WSP.  The District estimates that MDD has been as 

much as two times ADD.  Therefore, an MDD/ADD factor of 2.0 was selected for 

this WSP.  A DSL factor of six percent was selected for this WSP 

• Determine ERUs for all non-residential customers based on ADD/ERU.  Forecast 

increase in ERUs through the planning period, by customer type and by reservoir 

zone group. The forecast growth rate for commercial ERUs was calculated from 

the PSRC employment projections, while the non-commercial non-residential 

ERUs, were chosen to show little expected growth in those customer classes 

• Develop 20-year water demand forecast based on ERUs by year, ADD/ERU, 

MDD/ADD and DSL.  The MDD/ADD factor is applied to the total ADD for all 

customers, not including DSL, then DSL is added to determine MDD.  Use DOH 

equation for calculation of PHD based on these factors   

Two demand forecasts have developed.  The first assumes no future impacts from 

ongoing or future water use efficiency programs.  The second is based on anticipated 

future impacts from water use efficiency programs.  Future impacts are anticipated to 

result in a reduction in ADD/ERU from 145 gpd to 140 gpd.  By comparing the two 

forecasts the savings per year can be estimated.  For example, in the tenth year of the 
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forecast there is a projected annual savings of approximately 23 million gallons in that 

year alone.  By 2039 the annual savings is forecasted to be approximately 25 million 

gallons.  
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SECTION 3 

EXISTING WATER SYSTEM 

 

This section provides an overview of the North City Water District (the District) existing 

water system, including sources of supply, storage, transmission and distribution system.  

Primary system components are described according to the pressure zones that they 

serve.  This provides the basis for system analysis by pressure zone presented in Section 5.  

Figure 3-1 illustrates how the system operates in hydraulic profile format.  A system map is 

presented in Figure 3-2.   

The District is a consecutive water system, which means that it has no water production 

facilities but purchases all water from an adjacent water system.  In the case of the 

District, all water is purchased from Seattle Public Utilities (SPU) and the District currently 

maintains seven connections to the SPU system.  Five sources of supply from the SPU Tolt 

Pipeline by gravity include two open system booster stations that pump water to the 

District’s 590 Zone and 3.7 MG Reservoir, two supply stations that convey water to the 

District’s 502 Zone, 432 Zone and 2.0 MG Reservoir, and one supply station that conveys 

water to the District’s 432 Zone and 2.0 MG Reservoir.  The other two connections are 

from SPU’s Cedar River system to the District’s 590 Zone. 

The supply stations can provide water to lower zones through use of appropriate valving.  

The supply from SPU is delivered via gravity from the Tolt Pipelines or “pumped” from the 

Cedar supply to the District’s 590 Zone.  These connections receive water from the 

Northwest Sub-Regional System which includes pipelines, pump stations and reservoirs.  

The SPU System provides supply to the District at its seven connections at contractual 

minimum hydraulic gradients, which are based on SPU-calculated demands of the 

District.  The minimum hydraulic gradients for the Tolt supply stations range between 505 

feet and 525 feet and the minimum gradient for the Cedar stations is 565 feet.  A 60-year 

“Full Requirements Contract” with SPU was entered into in 2001 and was revised in 2005.  

The contract is anticipated to be updated in 2020 or 2021.  The contract includes specific 

requirements which are discussed in greater detail in subsequent sections of the Water 

System Plan (WSP).  A wheeling agreement was signed in 2012 for the two “pumped” SPU 

connections, one of which is for emergency only.  The assets identified in the wheeling 

agreement are not part of the Regional Transmission System but part of the Northwest 

Sub-Regional Transmission System.  The District joined Olympic View Water and Sewer 

District and SPU in a three- party agreement to address water delivered to the two districts 

from additional SPU assets.  Included in the Northwest Sub-Regional Wheeling Agreement 

is a provision for a review of the agreement every five years to address changes that may 

have occurred in the SPU transmission system.  The most recent Amended Wheeling 
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Agreement was completed in 2016.  The agreement and rates were reviewed in August 

2018 for the 2019-2023 period. 

From the seven sources of supply, water is distributed throughout the service area to all 

seven pressure zones through the use of 13 pressure reducing stations (PRS), a closed 

system booster pump station, two above-ground storage reservoirs and a network of 

transmission and distribution water mains.  In addition to the five primary supply source 

connections, the District also has two emergency intertie connections with SPU and two 

emergency intertie connections with the City of Mountlake Terrace.  The City 

connections provide gravity-fed reduced-pressure emergency supply from the City of 

Mountlake Terrace’s 530 Zone.  Emergency supply from the District to the City of 

Mountlake Terrace requires a mobile pumping unit. 

3.1  WATER SUPPLY 

Beginning in 1964, water from the Tolt River Source is conveyed through the District in a 

66-inch diameter transmission main from east to west along NE 195th Street, from 35th 

Avenue NE to approximately 18th Avenue NE, continuing southwest to approximately NE 

185th Street and 8th Avenue NE.  From NE 185th Street and 8th Avenue NE, the main is 

reduced to 60-inches in diameter and extends south along 8th Avenue NE.   

Within the District’s service area, five metered connections exist between the District and 

the SPU transmission mains.  Supply Stations (SS) 1, 2 and 3 do not require pumping; rather, 

they rely on sufficient hydraulic head within the SPU supply transmission main to deliver 

water to the 502 Zone (SS-1 and SS-3), 432 Zone (SS-2) and lower zones through 

appropriate valving.  Booster Pump Stations 1 and 2 pump water directly from the Tolt 

Pipelines to the 590 Zone and 3.7 MG Reservoir.   

Water from the Northwest Sub-Regional System can come from either the Cedar River or 

the Tolt River and is conveyed to the District through Sub-Regional pipelines (located both 

within and outside the District boundaries), as well as two SPU pump stations (one within 

the District boundaries and one outside the District boundaries) and two storage tanks 

(both outside the District boundaries).  Both the meter connections, SS-4 and the SPU 

emergency intertie, require pumping to deliver water to the 590 Zone.  A list of the specific 

components of the sub-regional system are included in both the wheeling agreement 

and the amendment in Appendix D. 

Completion of the 2012 Wheeling Agreement supported an increase of the maximum 

supply rate under minimum supply hydraulic gradient of 500 gpm.  The new maximum 

supply rate is 3,330 gpm and is identified in an updated Exhibit II of the SPU agreement 

(Appendix D).  Each of the seven connections to the SPU System is discussed in the 

following facilities description. 
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In 1974, the District filed a water right claim with the State Department of Ecology (DOE).  

The claim is for a portion of the City of Seattle’s (now managed by SPU) right in the Cedar 

River and South Fork of the Tolt River.  The filing of the claim is documented by District 

Resolution No. 573.  The claim is for a rate of 12 cubic feet per second (5,386 gpm) and 

an annual quantity of 3,000 acre-feet per year (2.68 million gallons per day).  The 

resolution and claim are included in Appendix C. 

The water rights assessment table is included in Appendix C. 

As a regional discussion with other water purveyors, SPU completed an Economic Analysis 

of the North Seattle Reclaimed Water in 2010.  The overall conclusion to the study was 

that it would not be a sound investment for the region due to the high costs, a low level 

of benefits and the availability of much lower-cost alternatives for achieving comparable 

benefits.  While the District did not do an independent analysis, it is not financially in the 

District’s best interest to seek out and develop reclaimed water potential opportunities 

independent of the wholesale or regional systems.   
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EXISTING
HYDRAULIC PROFILE

Water System Plan
FIGURE 3-1
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3.1.1  SPU Tolt Supply Station 1  

Supply Station 1 (District SS-1 and SPU Station 102) conveys SPU Tolt River Supply water 

directly into the 502 and 432 Zones.  Under normal conditions, the head in the SPU Tolt 

Pipelines does not exceed SPU‘s Lake Forest Park Reservoir overflow, which is 560 feet 

(NAVD88).  The rated capacity of SS-1 is approximately 1,800 gpm. 

SS-1 was constructed in 1965 within two below-grade concrete vaults. SS-1 was 

rehabilitated in 1976 and included the addition of telemetry and control modifications. 

More recent upgrades have included a new vault, telemetry control of supply to the 432 

Zone; the upgrades allow individual control of supply into the 432 and 502 Zones. 

3.1.2  SPU Tolt Supply Station 2 

In 2010, the District finished construction of its current Supply Station 2 (District SS-2 and 

SPU Station 191).  A 12-inch main connects the SPU Tolt Pipelines to SS-2.   

SS-2 is contained within a below grade vault.  The pressure reducing valves (PRVs) are 

capable of operation based on level control, flow control or pressure control.  Under 

normal operation, flows are conveyed through SS-2 to the 2.0 MG Reservoir.  The rated 

capacity of SS-2 is approximately 2,700 gpm. 

SS-2 provides lead supply to the 2.0 MG Reservoir and 432, 307 and 237 Zones.  SS-2 

operates in a level mode during normal demand periods, in a flow control mode during 

high demand conditions and in a pressure mode when the 2.0 MG Reservoir is isolated.  

Supply to the 432 Zone is controlled by telemetry in the 2.0 MG Reservoir and relies on a 

set minimum operating water level to open the PRV at which time it will remain open until 

the 2.0 MG Reservoir is filled.  The contractual limit is the maximum amount (3,330 gpm) 

that can be taken in any configuration regardless of how many supply stations and 

booster stations are in operation. 

3.1.3  SPU Tolt Supply Station 3 

In 1953, Supply Station 3 (District SS-3 and SPU Station 103) was first constructed to convey 

SPU Tolt Pipelines water directly into the 502 and 432 Zones.  The rated capacity of SS-3 is 

approximately 1,500 gpm.  Improvements were made to the station in 1992 which 

included the addition of telemetry and control modifications. 

SS-3 operates similar to SS-1: pressure mode during normal demand periods and flow 

control mode during high demand conditions.  In pressure mode, the combined flow 

control/pressure reducing valve maintains the pressure of supply to the 502 Zone.  In flow 

control mode, the combined flow control/pressure reducing valve maintains the 

combined flow rate to the 502 and 432 Zones.  The connection to the 502 Zone was 

completed in late 2006 and relies upon a set pressure to maintain the hydraulic grade 
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line within the 502 Zone.  SS-3 provides lag supply to the 502 Zone.  The 432 Zone PRV in 

SS-3 is telemetry-controlled and normally set to the pressure mode.   

3.1.4  SPU Cedar Supply Station 4 

Supply Station 4 (SS-4 and SPU Station 193) was added to the system in 2011 and conveys 

“pumped” SPU Cedar River Supply water into the 590 Zone.  Under normal conditions, the 

hydraulic grade line in the SPU 30-inch transmission main at the intersection of NE 185th 

Street and 5th Ave NE is 585 feet, which is higher than the hydraulic gradient coming from 

the Tolt Pipelines.  The rated capacity of SS-4 is approximately 3,500 gpm.  Should the 

District lose the Tolt Pipelines water supply, SS-4 can supply flow to the entire District system 

until supply from the Tolt Pipelines water is reestablished. 

SS-4 was connected to the Sub-regional System through piping in an existing SPU vault.  

A new below grade vault and piping was constructed within the right-of-way north of NE 

185th Street and east of 5th Ave NE.  The new station includes a continuous chlorine 

monitor and telemetry. 

SS-4 operation varies depending on the level of the water in the 3.7 MG Reservoir.  The 

connection to the westernmost part of the system relies upon a set pressure to maintain 

the hydraulic grade line within the 590 zone.  SS-4 provides supply to this part of the system 

when the tank level drops.   

3.1.5  SPU Tolt Booster Station 1 

Booster Station 1 (BS-1 and SPU Station 101) is considered an open system booster pump 

station as it transfers water to a higher-pressure zone where the water surface is open to 

the atmosphere.  It was originally constructed in 1963 then upgraded in 1992.  It is located 

in a cast-in-place concrete vault that is entirely below grade and within the right of way 

in NE 160th Street at 8th Ave NE. 

BS-1 operates in flow control or pressure mode and supplies the 590 Zone and 3.7 MG 

Reservoir.  Under normal operating conditions BS-1 operates in pressure mode; only under 

high demand conditions does the station operate under flow control mode.  Under 

adequate supply head conditions from SPU, the station may forego pumping and 

convey supply water directly to the 590 Zone, which the District has reported is common 

throughout much of each year.  In the case of a loss of power to BS-1 and Booster Station-

2 (BS-2), the SPU hydraulic gradient, through SS-4, is capable of maintaining a minimum 

water level in the 3.7 MG Reservoir at 70 feet. 

BS-1 pumps SPU water from the Tolt Pipelines directly to the 590 Zone and 3.7 MG 

Reservoir, which is then used to convey water to other zones through the use of PRSs and 

the North City/Denny Clouse Pump Station (NC/DC PS). The capacity of pumps 1 and 2 

in BS-1 were measured at 2,000 gpm each in a flow test on May 13, 2009.  The rating curve 
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for each pump was 2,450 gpm.  Therefore, BS-1 has a capacity of approximately 2,000 

gpm through the use of one of two pumps, which operate alternately to ensure that if 

one pump becomes disabled, supply is uninterrupted.   

The pumps in BS-1 operate automatically in response to varying water level within the 3.7 

MG Reservoir.  The pumps turn on at a set minimum operating water level in the reservoir 

and remain on until the reservoir is filled.  The backpressure sustaining valve protects the 

pumps from damage.  BS-1 and BS-2 are rotated to provide lead and lag supply to the 

590 Zone.  Both pump stations are called to run when the elevation in the reservoir drops 

to 65 feet, depending on which station is lead and which is lag.  This rotation provides 

equal wear on the two facilities and ensures that both booster stations are not operating 

simultaneously unless high system demand warrants operation of both booster stations. 

3.1.6  SPU Tolt Booster Station 2 

Like BS-1, Booster Station 2 (BS-2 and SPU Station 104) is considered an open system 

booster pump station.  It was originally constructed in 1963 and was rehabilitated in 1992. 

It is located in a cast-in-place concrete vault that is entirely below grade and within the 

right of way in NE 185th Street west of 9th Ave NE. 

BS-2 operates in flow control or pressure mode as required, similar to BS-1, and supplies 

the 590 Zone and 3.7 MG Reservoir.  SPU is contracted to supply BS-2 at a minimum head 

of 515 feet, although under normal conditions, supply head from SPU fluctuates between 

550 feet and 560 feet.  Under adequate supply head conditions from SPU, the BS-2 may 

forego pumping and convey supply water directly to the 590 Zone, which the District has 

reported is common throughout much of each year.  As stated earlier, in the case of a 

loss of power to BS-1 and BS-2, the SPU hydraulic gradient, through SS-4, is capable of 

maintaining a minimum water level in the 3.7 MG Reservoir of 70 feet. 

BS-2 pumps SPU water directly to the 590 Zone from the Tolt Pipelines, which is then used 

to convey water to other zones through the use of PRSs and the NC/DC PS.  Pumps 1 and 

2 in BS-2 were measured at 2,300 gpm each in a flow test on May 13, 2009.  These values 

matched those on the rating curve for each pump.  Therefore, BS-2 has a capacity of 

approximately 2,300 gpm through the use of one of two pumps which operate 

alternately to ensure that if one pump becomes disabled, supply is uninterrupted.   

The pumps in BS-2 are telemetry-controlled by operating water levels within the 3.7 MG 

Reservoir.  The pumps turn on at a set minimum operating water level in the reservoir and 

remain on until the reservoir is filled.  The backpressure sustaining valve ensures that the 

pumps do not cavitate.  Operation of BS-1 and BS-2 is rotated to provide lead and lag 

supply to the 590 Zone.  Both pump stations are called to run when the elevation in the 

reservoir drops to 65 feet, depending on which station is lead and which is lag.  This 

rotation provides equal wear on the two facilities and ensures that both booster stations 
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are not operating simultaneously unless high system demand warrants operation of both 

booster stations. 

3.2  EMERGENCY INTERTIES  

The District owns, operates and maintains two 10-inch diameter emergency interties to 

the City of Mountlake Terrace on NE 205th Street between Ballinger Way and 19th Ave NE 

and one 12-inch diameter emergency intertie with SPU (SPU Sta 194) located on NE 185th 

Street east of 5th Avenue NE.  These three interties shall be used only in the event of an 

emergency.  The two Mountlake Terrace emergency interties allow bi-directional transfer 

of water between the City of Mountlake Terrace and the District during emergency 

situations where one of the two systems’ water supplies may be low or overdrawn.  The 

City of Mountlake Terrace purchases water from the Alderwood Water District, which 

purchases all water from the City of Everett.  City of Everett water comes from the Sultan 

River water source and is treated at the Everett Water Filtration Plant and chlorinated by 

the Alderwood Water District.  The City of Mountlake Terrace does not provide additional 

treatment. 

Both Mountlake Terrace emergency interties connect the District’s 502 Zone to the City 

of Mountlake Terrace's 530 Zone.  Due to the difference in hydraulic grade line between 

the two systems, water may flow by gravity from the City of Mountlake Terrace 530 Zone 

to the District and must be pumped in order to transfer water from the District to the City 

of Mountlake Terrace.  Pumping is achieved through a dual fire hydrant arrangement 

and a trailer-mounted portable pumping unit.  

The SPU emergency intertie connects SPU’s 590 Zone to the District’s 590 Zone.  The District 

added this connection to the regional system when King County was in the process of 

constructing the conveyance lines to the Brightwater Treatment Facility.  The Brightwater 

Effluent Transmission Main is located directly under the Tolt Pipelines.  Should this line ever 

fail, District customers could be without water for an extended period.  Because the water 

from this connection is “pumped” from the SPU Northwest Sub-Regional System, the water 

from this connection can be used to supply the entire distribution system without 

additional pumping required.  

3.2.1  MLT 19 - Emergency Intertie  

Beginning from the Mountlake Terrace 530 Zone the facility includes a 10-inch inlet, 

sampling station, 10-inch electromagnetic bi-directional flow meter, 10-inch combination 

pressure reducing/backpressure sustaining valve and 10-inch outlet.   

For water to be transferred from the City of Mountlake Terrace to the District, the 

combination valve reduces pressure from the City of Mountlake Terrace 530 Zone to the 

District’s 502 Zone in a gravity-feed condition.  A portable booster pump must be utilized 
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to transfer water from the District to the City of Mountlake Terrace’s 530 Zone; in such an 

event the combination valve maintains pressure in the District’s 502 Zone.  

3.2.2  MLT 17 - Emergency Intertie 

Beginning from the Mountlake Terrace 530 Zone the facility includes a 10-inch inlet, 

sampling station, 10-inch electromagnetic bi-directional flow meter, 10-inch combination 

pressure reducing/backpressure sustaining valve and 10-inch outlet.   

For water to be transferred from the City of Mountlake Terrace to the District, the 

combination valve reduces pressure from the City of Mountlake Terrace 530 Zone to the 

District’s 502 Zone in a gravity-feed condition.  A portable booster pump must be utilized 

to transfer water from the District to the City of Mountlake Terrace’s 530 Zone.   

3.2.3  SPU - Emergency Intertie 

The SPU emergency intertie (SPU Station 194) was constructed in 2010.  The emergency 

intertie is connected to SPU’s distribution system supplied by the Cedar River (Northwest 

Sub-Regional Source).  Beginning from the connection to the SPU system, the facility 

includes an 8-inch inlet, an 8-inch turbine meter (owned by SPU) and an 8-inch outlet.  

The intertie can supply the District’s 590 Zone in an emergency.   

3.3  STORAGE FACILITIES 

Two above-ground water storage facilities include the 3.7 MG and 2.0 MG Reservoirs.  

The 3.7 MG Reservoir is physically located in the north-central portion of the 615 Zone.  

The 2.0 MG reservoir is physically located east of the 432 Zone.   

3.3.1  590 Zone 3.7 MG Reservoir 

The 3.7 MG Reservoir provides storage for the following pressure zones:  615, 590, 502, 

south portion of 432, 400, 307 and 237.   .  The 615 Zone is a closed zone and receives 

water from the 590 Zone through the NC/DC PS, which is located adjacent to the 3.7 MG 

Reservoir.   

The District leases a portion of the combined facility site to cellular telephone 

communication companies for a multi-user accessory dwelling building and for cellular 

telephone antennae on top of the 3.7 MG Reservoir.  The NC/DC PS is also located on 

the same parcel.  The total facility site is landscaped and fenced. 

The 3.7 MG Reservoir was constructed in 1976 and consists of a steel cylinder.  It is 106 feet 

tall with 98 feet of available water storage (depth to overflow), 80 feet in diameter, a 

base elevation of approximately 492 feet and an overflow elevation of 590 feet 

(NAVD88).  The 3.7 MG Reservoir has an approximate capacity of 37,600 gallons per foot 

of height.  Major recent upgrades to the 590 Zone 3.7 MG Reservoir include: 

1988 – Re-coating of reservoir interior. 
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1994 – Removal of lead-based coating on the reservoir exterior; installation of a spiral 

staircase from the base to the top of the reservoir; installation of seismic anchor chairs; 

touch-up painting of reservoir interior; and painting of reservoir exterior. 

2001 – Seismic updates, which brought the reservoir into compliance with current code.  

2013 – Construction of a multi-user accessory equipment building for the wireless carriers. 

2014 – Reservoir improvement which included security and site access, new catwalk and 

cable raceways, new mixer, rehabilitation of tank access, new coating inside and 

outside of the tank. 

2018 – Completion of the NC/DC PS and site improvements. 

The 3.7 MG Reservoir is connected to the 590 Zone and NC/DC PS via a 20-inch diameter 

water main.  In 2001 the 20-inch diameter main that served as a common inlet and outlet 

pipe was branched to provide a 16-inch dedicated inlet and a 16-inch dedicated outlet. 

A bi-directional magnetic meter located within the NC/DC PS measures water flow rates 

to and from the 590 Zone and the 3.7 MG Reservoir.  The water level in the reservoir is 

measured by a pressure transducer.  The pressure transducer readings and flow meter 

readings are transmitted to the District’s Administration Building via the District’s telemetry 

system.  The  NC/DC PS contains a chlorine analyzer that measures chlorine residuals in 

the stored water.  An eight-inch diameter pressure reducing/backpressure sustaining 

valve, located in the NC/DC PS, allows manual or automatic transfer of water from the 

3.7 MG Reservoir to the 502 Zone; this valve would normally not be used unless SS-1 and/or 

SS-3 were unable to adequately pressurize the 502 Zone.  The water level in the 3.7 MG 

Reservoir is controlled by telemetry coordination with BS-1 and BS-2.  Water levels below 

the set minimum operating water level in the 3.7 MG Reservoir turn on pumps in BS-1 or 

BS-2 and turn off the pumps when the maximum operating water level set point is 

reached.  Under normal operating conditions the booster stations operate in lead/lag 

manner and alternate as needed.  

3.3.2  502 Zone 0.4 MG Reservoir 

Until it was demolished in 2011, the 0.4 MG Reservoir provided storage for the 502 Zone.  

3.3.3  432 Zone 2.0 MG Reservoir 

The 2.0 MG Reservoir provides storage for the north portion of the 432 Zone.  In an unusual 

or emergency operating condition, the District could supply water from this reservoir and 

north portion of the 432 Zone to the south portion of the 432 Zone and the 307 and 237 

Zones by opening a normally closed transmission main valve (see Figure 3-1). 

The 2.0 MG Reservoir was constructed in 1988 and consists of a reinforced-concrete 

cylinder.  It is 35 feet tall with 34 feet of available water storage(depth to overflow), 100 
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feet in diameter, and has a base elevation of approximately 398 feet and an overflow 

elevation of 432 feet (NAVD88).  The 2.0 MG Reservoir site is fenced and landscaped.   

Major recent upgrades to the 2.0 MG Reservoir include: 

1997 – Chlorine analyzer added to monitor chlorine residuals in reservoir water.  

2006 – Roof was resealed after a structural assessment identified cracks in concrete roof. 

2010 – SS-2 was established to provide dedicated supply to the reservoir.  A dedicated 

inlet with mixing manifold was installed and the existing drain was converted to a 

dedicated outlet.  The chlorine analyzer was replaced. 

Control equipment for the reservoir is housed in a meter and valve vault located west of 

the reservoir.  The reservoir inlet and mixing manifold consist of 12-inch diameter piping.  

The outlet is 12-inch diameter.  Two 12-inch diameter electromagnetic flow meters 

measure water flow rates to and from the reservoir.  The water level of the 2.0 MG 

Reservoir is measured by a pressure transducer.  Additionally, a chlorine analyzer 

measures chlorine residuals in the outlet in real-time.  The pressure transducer readings, 

flow meter readings and chlorine residuals are transmitted to the District via the District’s 

telemetry system. 

The water level in the 2.0 MG Reservoir is controlled by SS-2.  Water levels below the set 

minimum operating water level in the 2.0 MG Reservoir open the PRVs in SS-1 and SS-3 

and remain open until the maximum operating water level in the 2.0 MG Reservoir is 

reached.  Currently, SS-2 is the lead supply for the 2.0 MG reservoir and SS-1 and SS-3 

provide lag supply.  The minimum operating water level for the 2.0 MG Reservoir is set 

lower in SS-1 and SS-3 compared to SS-2, thus ensuring that SS-2 provides the lead supply 

to the north portion of the 432 Zone and the 2.0 MG Reservoir.  

3.4  PUMPING FACILITIES AND GENERATORS 

The District owns and operates three booster pump stations, two of which are supply 

booster pump stations from the SPU Tolt Pipelines (BS-1 and BS-2), and the NC/DC PS, 

which pumps water from the 590 Zone to the 615 Zone in a constant-pressure condition.  

BS-1 and BS-2 are discussed above in Section 3.2 – Water Supply. 

3.4.1  North City/Denny Clouse Pump Station 

The station boosts water from the 590 Zone to the 615 Zone, which is a closed zone, 

through a system of six pumps.  The system includes two vertical turbine pumps with a 

rated capacity of 4,500 gpm each, and four horizontal end-suction pumps, two rated at 

120 gpm and two rated at 580 gpm.  The range of pump capacity helps to keep a 

constant pressure condition and provide water supply to the 615 Zone and the entire 

system, under normal demand conditions.  
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As the 615 Zone is a closed zone, per DOH requirements, the 615 Zone BPS must be 

capable of supplying Peak Hour Demand with Equalizing Storage depleted and, also, 

Maximum Day Demand concurrently with Fire Flow when Equalizing Storage and Fire 

Suppression Storage volumes are depleted.  In addition, DOH  requires that the 615 Zone 

must supply fire flow when the largest capacity booster pump that is “routinely used” to 

meet normal daily or peak water system demands is out of service.  

The NC/DC PS was constructed in 2017 where the previous 0.4 MG reservoir was  located.  

A total of 16 different functional objectives were developed to provide normal, 

emergency and fire flow service to the 502, 590, and the 615 Zones and to improve 

operations of the 3.7 MG Reservoir.  Station piping includes a 12-inch main connecting to 

the 502 Zone, a 16-inch main connecting to the 590 Zone and a 16-inch main connected 

to the 615 Zone.  A 16-inch main connects the discharge from the 3.7 MG reservoir to the 

NC/DC PS.  Additional  appurtenances in the NC/DC PS include a 500-gallon surge tank, 

a 150-gallon surge tank on the 502 Zone piping, a chlorine residual analyzer and a SCADA 

room. 

3.4.2  Standby Generators 

The District installed two above-grade diesel generators in sound attenuated enclosures 

in 2008 to provide standby power, one each, to the 615 Zone NC/DC PS and the District 

Administration Office in the event of a power outage.  The generator at the NC/DC PS is 

rated at 300 kW.  The generator installed at the District office is rated at 125 kW.  An 

automatic transfer switch for each generator provides automatic transfer from line to 

generator power.  A third generator is currently included in the design of the new 

Maintenance Facility. 

3.5  TRANSMISSION AND DISTRIBUTION SYSTEM 

The transmission and distribution system is comprised of approximately 96 miles of water 

main, not including individual customer service lines.  The system is predominantly 

constructed with cast iron and ductile iron mains, which make up approximately 77 

percent and 22 percent of the system, respectively.  Water main sizes vary from 2-inches 

to 20-inches in diameter, although 72 percent of the system consists of 6-inch and 8-inch 

diameter mains.  Over 50 percent of the District’s water mains were installed between 

1966 and 1968.  See Table 3-1 for a water main inventory. 

Water mains without service connections and larger than 8-inches in diameter are 

considered transmission mains.  Currently, approximately 19 percent of the water system 

is cast iron or ductile iron transmission water main.  Water main 8-inches in diameter and 

smaller is identified as distribution water main.  Distribution water mains include service 

connections.  Currently, approximately 84 percent of the water system is distribution 

water main constructed of mostly cast iron and ductile iron.  The District has been working 
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on identifying all the unknown water mains and expects to have that completed in the 

near future. 

TABLE 3-1  

WATER MAIN INVENTORY 

Main Size 
(in) 

Main Material     

Cast 
Iron Ductile Iron 

Galv. 
Iron PVC Unknown 

Total 
Length 

(ft) 

Percent 
of 

System 

<4 90 18 1,638 1,631 221 3,598 1% 

4 40,834 2,906 0 - 162 43,902 9% 

6 253,262 5,729 250 - 1,720 260,961 52% 

8 60,802 39,364 - 330 153 100,649 20% 

10 9,244 1,751 - - - 10,995 2% 

12 24,038 56,651 - - - 80,689 16% 

16 - 3,458 - - - 3,458 1% 

20 - 508 - - - 508 0% 

Total 
Length (ft) 

388,270 110,385 1,888 1,961 2,256 504,760   

% of 
System 

77% 22% 0% 0% 0%     

  

 

3.5.1  Pressure Zones 

There are seven pressure zones within the District’s water system.  Two of the pressure 

zones have storage facilities, which convey water to lower pressure zones through gravity 

flow at reduced pressure.  The two zones with storage facilities are open systems, with 

pressure in each zone dependent on the water level in the reservoirs.  The 615 Zone is a 

closed zone and relies upon the NC/DC PS to boost pressure from the 590 Zone.  The 

remaining zones are also closed systems, each depending on the setting of the pressure 

control valve at each point of supply to the lower zone.  See Table 3-2 for a list of physical 

connections by pressure zone and Figure 3-1 for a hydraulic profile of the system that 

shows hydraulic relationships between zones.  
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TABLE 3-2 

PHYSICAL CONNECTIONS BETWEEN PRESSURE ZONES 

ZONE 615 590 502 432 400 307 237 

615 Note 2 16           

590 16   2 2       

502   2   6 1     

432   2 6     3   

400     1         

307       3     3 

237           3   

SPU Supply 
Connections 

  4 2 3       

Intertie City of MLT3 
    

2 
        

TOTAL 
CONNECTIONS1 16 24 13 14 1 6 3 

Notes: 
1 Total system connections include PRVs, zone valves, check valves, connections to SPU 
and emergency interties. 
2 Shaded cells indicate same-zone match. 
3 City of MLT: Mountlake Terrace 530 Zone. 

 

3.5.1.1  615 Zone 

The 615 Zone, previously the 660 Zone, is the only closed zone supplied by 

a booster pump station in the District. It is supplied by water pumped from 

the 590 Zone via the NC/DC PS.  The 615 Zone is located in the center of 

the District and contains a major commercial corridor along 15th Avenue 

NE.  The 3.7 MG Reservoir is physically located within the 615 Zone.  Ground 

elevation varies in the 615 Zone from approximately 335 to 485 feet 

(NAVD88). 

The 615 Zone is physically connected to the 590 Zone in sixteen locations.  

There seven check valves and nine zone valves that are normally closed.  

In the event the 615 BPS is unable to supply the 615 Zone the seven check 

valves convert the 615 Zone into the 590 Zone.  Such an event would enable 

the 615 Zone customers to continue to receive water, albeit at considerably 

reduced pressure. 
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3.5.1.2  590 Zone  

The 590 Zone is the largest of the District’s pressure zones.  BS-1 and BS-2 

pump water to the 3.7 MG Reservoir, which maintains pressure within the 

590 Zone.  Water can also enter 590 Zone via SS-4 and the SPU Emergency 

Connection.  Ground elevation varies in the 590 Zone from approximately 

310 to 475 feet (NAVD88).  The 590 Zone is predominantly zoned as 

residential but includes connection to the Fircrest Water System.  The 590 

Zone is bounded on the west by Interstate 5 (I-5), with the exception of a 

small area located north of NE 185th Street and west of I-5.  The 590 Zone 

includes the 3.7 MG Reservoir, which provides storage for the following 

zones:  615, 590, 502, south portion of 432, 400, 307 and 237.  This collection 

of zones is referred to as the 590 Zone Group, particularly for purposes of 

storage analysis in Section 5. 

The 590 Zone is physically connected to the 615, 502, and 432 Zones in 

numerous locations.  There are sixteen connections to the 615 Zone as 

described above.  The 590 Zone is connected to lower zones via PRSs, which 

are described in Section 3.6.  There are two connections to the 502 Zone 

via PRS-01 and at the NC/DC PS.  There are two connections to the 432 

Zone via PRS-04 and PRS-05.  In addition, the 590 Zone connects to the SPU 

System at BS-1 and BS-2, SS-4 and the Emergency Connection. 

3.5.1.3  502 Zone  

The 502 Zone is the third largest pressure zone in the District.  The 502 Zone is 

fed by SS-1 and SS-3 through gravity-fed PRVs.  Storage for the 502 Zone is 

provided by the 3.7 MG Reservoir.  Ground elevation varies in the 502 Zone 

from approximately 245 to 410 feet (NAVD88).  The 502 Zone includes the 

Ballinger Commercial Area and is otherwise predominantly zoned 

residential.   

The 502 Zone is physically connected to the 590, 432, and 400 Zones in 

thirteen locations.  There are two connections to the 590 Zone as described 

above.  There are six connections to the 432 Zone, which include PRS-02, 

PRS-07, PRS-08, PRS-13 and two zone valves (normally closed).  There is one 

connection to the 400 Zone via PRS-09.  In addition, the 502 Zone connects 

to the SPU system at SS-1 and SS-3 and to the City of Mountlake Terrace 530 

Zone at two emergency intertie connections. 
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3.5.1.4  432 Zone  

The 432 Zone is the second largest pressure zone in the District.  The 432 Zone 

is fed by SS-1, SS-2 (lead) and SS-3 through gravity-fed PRVs.  Ground 

elevation varies in the 432 Zone from approximately 105 to 330 feet 

(NAVD88).  The 432 Zone is predominantly zoned residential.  The 432 Zone 

includes the 2.0 MG Reservoir, which provides storage for the north portion 

of the 432 Zone. 

The 432 Zone is physically connected to the 590, 502 and 307 Zones in 9 

locations.  There are two connections to the 590 Zone and six connections 

to the 502 Zones as described previously.  The 432 Zone is physically 

connected to the 307 zone at three locations, PRS-03, PRS-06 and PRS-10. 

In addition, the 432 Zone connects to the SPU System at SS-1, SS-2 and SS-3.  

As shown in Figure 3-1, the 432 Zone is separated into north and south areas, 

isolated by a normally closed valve.  This arrangement is to assure 

maintenance of an adequate chlorine residual in the southern portion of 

the 432 Zone, approaching the south District boundary.  As noted above, 

the normally closed valve can be opened to allow supply from the north to 

south section of the zone, for supply and/or utilization of water stored in the 

2.0 MG Reservoir as warranted by unusual or emergency conditions.   

3.5.1.5  400 Zone  

The 400 Zone is the smallest zone within the District and zoned as residential.  

Ground elevation varies in the 400 Zone from approximately 225 to 255 feet 

(NAVD88).  The 400 Zone is physically connected to the 502 Zone at one 

location.  PRS-09 is the sole source of water for the small number of 

customers within the 400 Zone. 

3.5.1.6  307 Zone  

The 307 Zone is predominantly zoned as residential.  Ground elevation 

varies in the 307 Zone from approximately 65 to 195 feet (NAVD88).  The 307 

Zone is physically connected to the 432 and 237 Zones at three locations.  

There are three connections are to the south portion of the 432 Zone as 

described above and three connections are to the 237 Zone, which consist 

of one zone valve (normally closed), PRS-11 and PRS-12. 

3.5.1.7  237 Zone  

The 237 Zone is located along the northwest shore of Lake Washington and 

is the lowest zone in the District.  The 237 Zone is predominantly zoned as 
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residential.  Ground elevation varies in the 237 Zone from approximately 20 

to 110 feet (NAVD88).  The 237 Zone is physically connected to the 307 Zone 

in three locations as discussed above.   

3.6  SYSTEM CONTROL FACILITIES 

The water system operates using various types of control facilities, which include 13 PRSs, 

five check valves, six zone valves, and a sophisticated telemetry and SCADA system.   

The District has 13 PRSs that each contain two PRVs except for Station 1, which has only 

one PRV, and valve 104 located in the NC/DC PS.  The District has additional PRVs in 

system facilities, although most of them are in combination with flow control valves and 

backpressure sustaining valves.  SS-1 and SS-3 each have two PRVs – one each for 

connections to the 432 and 502 Zones and are in combination with flow control valves.  

There is one PRV in each of the two emergency interties with the City of Mountlake 

Terrace; each is in combination with backpressure sustaining valves.  There is one PRV in 

the NC/DC PS to transfer water from the 590 Zone to the 502 Zone; the PRV is in 

combination with a backpressure sustaining valve.  PRV stations are calibrated and 

tested twice annually.  Table 3-3 lists the PRV Stations and relevant information. 
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TABLE 3-3 

PRESSURE REDUCING STATIONS 

Pressure Reducing 
Station 

Upstream 
Zone 

Downstream 
Zone 

PRV Size 
(in)1 

Bypass PRV Size 
(in)2 

PRS-01 590 502 6 N/A 

PRS-02 502 432 6 1 

PRS-03 432 307 6 2 

PRS-04 590 432 8 3 

PRS-05 590 432 6 2 

PRS-06 432 307 6 2 

PRS-07 502 432 6 2 

PRS-08 502 432 6 2 

PRS-09 502 400 6 2 

PRS-10 432 307 8 3 

PRS-11 307 237 8 3 

PRS-12 307 237 6 2 

PRS-13 502 432 8 1 

NC/DC PS  
Valve 104 

590 502 6   

Notes: 
1 Stations are designed to operate using bypass PRVs during normal demand periods. 
2 Stations are designed to operate using larger diameter PRVs during high demand periods. 
3 PRS-01 does not have a small-diameter bypass PRV. 

 

3.6.1  Check Valves 

A check valve allows one-way flow of water to isolate one boundary condition from 

another.  There are seven check valves installed along the 615-590 Zone boundary.  These 

check valves essentially convert the 615 Zone into the 590 Zone in the event the NC/DC 

PS fails to provide water for the 615 Zone.  In such an event, water will be available to 615 

Zone customers at a reduced pressure.  Under normal operating conditions the check 

valves remain closed.  Table 3-4 lists the seven check valves and relevant information. 
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TABLE 3-4 

CHECK VALVES 

Upstream Zone 
Downstream 

Zone 

Year 

Constructed 

Valve 

Size (in) 

Valve 

Type 

615 590 1997 8 Check 

615 590 2013 12 Silent 
Check 

615 590 1997 12 Check 

615 590 1997 12 Check 

615 590 1997 6 Swing 
Check 

615 590 2013 8 Silent 
Check 

615 590 2013 8 Silent 
Check 

          

 

3.6.2  Zone Valves (Normally Closed) 

A zone valve is a gate valve whose purpose is to remain closed in order to maintain a 

pressure zone boundary.  There are twelve zone valves that serve as pressure zone 

boundaries in the District.  Nine zone valves are located along the 615-590 Zone 

boundary, four of which are 12-inch, one 8-inch and four 6-inch valves.  There are also 

three additional valves, two along the 502-432 Zone boundary, and another along the 

307-237 Zone boundary.  Zone valves offer the flexibility to be opened in order to expand 

or otherwise change the boundary of a pressure zone.  Table 3-5 lists the zone valves and 

relevant information. 
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TABLE 3-5 

ZONE VALVES 

Upstream 
Zone 

Downstream Zone 
Valve Size 

(in) 

615 590 12 
615 590 12 
615 590 12 
615 590 8 

615 590 6 

615 590 12 
615 590 6 
615 590 6 
615 590 6 
502 432 6 
502 432 6 

307 237 6 
  

 

3.6.3  SCADA Facilities 

Supervisory control and data acquisition (SCADA) is a complex system that typically 

includes three components: 

• Multiple remote telemetry units (RTU) connect to physical equipment 

such as valves and meters and collect and communicate data such as 

equipment status (i.e. valve open or closed, pump on or off), pressure 

and flow readings and alarm conditions 

• Master station and human-machine interface (HMI) computers allow 

water system operators to remotely monitor and control physical 

equipment that are connected by the RTUs 

• Communication infrastructure allows transmission of data to and from 

RTUs and the master station and HMI computers 

The District has a Wonderware™ SCADA software system that monitors various facility 

functional data such as pressure readings, flow readings, reservoir water levels, facility 

operation alarms, security alarms, and chorine residual analyzer data.  Data is transmitted 

over leased telephone lines to the District Administration Office.  Table 3-6 illustrates the 

various SCADA facilities utilized by the District.  The District updated the SCADA system 

most recently in 2013. 
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The water system SCADA facilities may be monitored by District desktop computers.  This 

allows the Water System Operator maximum flexibility in monitoring and adjustment of 

SCADA facility settings and alarms. 

 

TABLE 3-6 

SCADA FACILITIES 

Facility Pressure Reading Flow Reading 
Reservoir 

Level 

Chlorine 

Residual 

Analyzer 

Booster Station 1 SPU, Pump 
Discharge, 590 Zone 590 Zone N/A N/A 

Booster Station 2 SPU, Pump 
Discharge, 590 Zone 590 Zone N/A N/A 

North City/Denny 
Clouse Pump Station 615 Zone, 590 Zone 615, 590 & 502 Zones N/A Yes 

MLT 19 Emergency 
Intertie - not connected 

at this time 

MLT 530 Zone, 502  
Zone 

MLT 530 Zone, 
502 Zone N/A N/A 

MLT 17 Emergency 
Intertie - not connected 

at this time 

MLT 530 Zone, 502  
Zone 

MLT 530 Zone, 
502 Zone N/A N/A 

SPU Emergency 
Intertie N/A N/A N/A N/A 

590 Zone Reservoir 
(3.7 MG) N/A Inflow/Outflow Yes Yes 

432 Zone Reservoir 
(2.0 MG) N/A Inflow/Outflow Yes Yes 

Supply Station 1 SPU, 502 & 432 
Zones 502 & 432 Zones N/A Yes 

Supply Station 2 SPU, 432 Zone 432 Zone N/A N/A 

Supply Station 3 SPU, 502 & 432 
Zones 502 & 432 Zones N/A N/A 

Supply Station 4 SPU, 590 Zone 590 Zones N/A Yes 

Notes: 
MLT – City of Mountlake Terrace 
No SCADA facilities are at the SPU Emergency Intertie 

  

 

3.6.4  Chlorine Analyzers 

In order to monitor water quality in the District’s water system, the District has installed four 

residual chlorine analyzers that provide real-time chlorine residual measurements 

remotely from the locations of the analyzers.  One chlorine analyzer monitors the 
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incoming Tolt Pipelines at SS-1, a second analyzer monitors the water as it leaves the 2.0 

MG Reservoir, a third monitors the NC/DC PS and a fourth monitors water from SPU’s 590 

Zone Northwest Sub-Regional System Source at SS-4. 

The District monitors chlorine residual on a continuous basis.  Alarm conditions correspond 

to low residual level of 0.1 ppm and high residual level of 1.7 ppm.  Chlorine residual levels 

vary throughout the year. 

The District has sixteen water quality sampling stations within the service area.  Six stations 

were added in 2016 and 2017.  The locations and sampling schedule are identified in the 

District’s current Coliform Monitoring Plan (see Appendix G).   The District will continue to 

monitor the sixteen stations to determine if they are in appropriate locations and/or if 

they need to relocate any of the stations. 

3.7  WATER TREATMENT 

All water used within the District is supplied and treated to drinking water standards by 

SPU.  Currently, SPU provides corrosion control, utilizes filtration, ozone and chlorination for 

disinfection of most waterborne pathogens and fluoridates the water supply for tooth-

decay prevention.   
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SECTION 4 

MINIMUM DESIGN CRITERIA 

 

Minimum design criteria are established to ensure that all new water system 

improvements: 1) are designed to provide a current and future benefit to the system, 2) 

are designed in a manner consistent with District goals and policies, 3) maintain a 

prescribed level of performance that is cost-effective, and 4) are designed to follow, at 

a minimum, the requirements and standards put forth by the International Fire Code (IFC), 

U.S. Environmental Protection Agency (EPA), the Washington State Department of Health 

(DOH), King County and the cities in which the District serves. 

Minimum design criteria addressed in this section include requirements related to the 

design of water supply, storage, distribution and transmission main facilities, and minimum 

water quality standards.  Water system design standards have changed over time to 

reflect the standards at that time.  Since at least 1952, the District’s consulting engineering 

firms have used the standard recommendations at the time new water system 

improvements were made.  The system has been evaluated per current criteria to 

determine deficiencies in the existing system relative to current and forecast demands 

and for determining system improvements for the District’s water service area, as 

described previously in this document.  These criteria are in addition to the District’s 

requirements for completion of developer extensions to the system.  Actual conditions 

required as part of the developer extension process may take precedence over the 

criteria put forth herein.  

Furthermore, District design standards may be different than the fire flow requirements 

established by the local fire authority, but such may not be less than the requirements of 

the local fire authority or the IFC, whichever is greater.   

4.1   JURISDICTIONAL REGULATIONS 

Jurisdictional regulations may affect many aspects of a water system including, though 

not limited to, minimum fire flow rates and durations and fire hydrant spacing. 

The District operates within the cities of Shoreline and Lake Forest Park.  As such, the District 

strives to maintain public safety while providing water service to two separate 

communities with different municipal codes.  Furthermore, the District’s water system 

operations are governed by DOH and DOH’s codes and regulations.   

4.1.1    Washington State Department of Health 

The DOH "Water System Design Manual" (WSDM, October 2019) is the primary document 

governing the sizing and design of public water systems in the State of Washington.  The 

publication sets the minimum system planning and reliability considerations.  Criteria for 
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distribution system design, water storage and daily supply requirements are summarized 

herein.  DOH is governed by the Revised Code of Washington (RCW) and has developed 

regulations that are codified in the Washington Administrative Code (WAC).  Washington 

State has adopted the IFC.   

4.1.2    Cities of Lake Forest Park and Shoreline  

The District operates within the Cities of Lake Forest Park and Shoreline, each of which 

has adopted the 2015 edition of the IFC in their respective municipal code.   

4.2   REFERENCE DATUM 

The datum used for planning of facilities in this plan and for District design work is NAVD88.  

The contour elevations are from the King County elevation contour data which were 

obtained using LIDAR technology with a contour interval of two feet vertical elevation. 

4.3   DESIGN PERIOD 

Planning for water facilities requires facilities to be designed and constructed with an 

expectation that the facilities will provide service over a specific period of time.  This 

means that in the year 2039, some of the facilities proposed in this study may have 

reached their maximum capacity, assuming that the population projections are 

reached.  Many of the components of the water system, however, have much longer 

useful lives than 20 years and will continue to serve the community far beyond the 

planning period.  In planning water facilities with capacities adequate for the next 20 

years, facilities can be designed and constructed in phased segments according to 

need. 

4.4   PLANNING CONSIDERATIONS 

Water facilities planning shall take into consideration the following: 

• Initial system construction and additions should conform to the comprehensive 

water system plan and projected service area. 

• Public water systems should be designed to provide minimum design flows in 

accordance with the anticipated development per the land use plan of the 

jurisdiction(s) within which the District operates. 

• Phased development may be permitted where full development will take several 

years. 

4.5   FACILITY RELIABILITY AND SECURITY CONSIDERATIONS 

Design and maintenance of water facilities, both existing and proposed, shall take into 

account the following: 

• Throughout the water system, multiple water sources are recommended in 

combination with adequate emergency reserve in gravity storage to allow for 
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interruption of supply at one point, while maintaining water supply to the system 

at the design rate.   

• Pump stations shall contain multiple booster pumps of sufficient capacity to meet 

the maximum day demands with the largest pump out of service. 

• Emergency backup power for pump stations is required where adequate gravity 

storage is not available.  Emergency backup power includes, though is not limited 

to, portable or permanent power generators. 

• Looping of water mains increases reliability, increases fire flow availability, and 

improves water quality through increased circulation.  Looping water mains shall 

be required on all new water facilities construction or replacement projects, 

except where not practicable, as determined by the District.  In the case where 

dead-end mains are unavoidable, the mains shall be sized for capacity in a 

manner that will satisfy, at a minimum, the highest potential design flows. 

• All water system facilities, both-above ground and below-ground, shall be 

designed/rehabilitated such that access is limited to authorized personnel only 

and shall include appropriate remote alarms in response to intrusion or tampering 

of facilities, as deemed necessary by the District. 

4.6  WATER SUPPLY REQUIREMENTS 

The DOH WSDM recommends, and the District requires, a source capacity that meets the 

maximum day demand (MDD).  As a reliability measure, the District also considers the 

condition when MDD is supplied while replenishing the fire suppression storage volume 

within 72 hours of its depletion. 

4.7   WATER PRESSURE 

Water pressure is critical in a water distribution system.  Low water pressure may result in 

an inability to deliver water to customers and excessive high water pressures may cause 

premature failure of system facilities including pipelines, pumps, and valves.  Water 

pressure is controlled by zone configuration (manipulation of hydraulic grade lines), 

pressure reducing valves, and operation of storage and pump facilities. 

4.7.1    DOH Water Pressure Requirements and Recommendations 

Washington State regulations [WAC 246-290-230(5), (6), and (9)] and DOH WSDM 

mandate that water systems provide the following minimum water pressures throughout 

the distribution system: 

• Provide peak hourly demand (PHD) at no less than 30 pounds per square 

inch (psi) to all service connections throughout the distribution system, 

measured at all existing and proposed service connection meters.   

Attachment A



SECTION 4 
NORTH CITY WATER DISTRICT  MINIMUM DESIGN CRITERIA 
 

 
WATER SYSTEM PLAN  PAGE 4-4 
CHS Engineers, LLC 

• Under fire flow conditions, the distribution system shall be designed to 

provide the maximum day demand (MDD) with required fire flow at a 

minimum residual pressure of 20 psi to all service connections, existing and 

proposed, measured at the meter.   

• Transmission mains with no service connections shall be designed to 

maintain a minimum pressure of five psi except for areas directly adjacent 

to storage tanks. 

• The District criteria matches the state regulations. 

4.7.2   Individual (End-User) Pressure Reducing Valves 

Uniform Plumbing Code (UPC) provisions recommend installation of individual pressure 

reducing valves at customer connections whose pressure is expected to exceed 80 psi.  

Individual pressure reducing valves are described in detail under paragraph 4.10 of this 

Section.  

4.8   MAXIMUM PIPELINE VELOCITIES 

4.8.1    DOH Recommended Maximum Pipeline Velocity 

The DOH recommends that the design of distribution mains maintain velocities less than 

or equal to eight feet per second (fps) under PHD conditions, unless otherwise specified 

by the pipe manufacturer.  DOH recognizes that velocities may be greater than eight fps 

in mains under fire flow conditions, in short sections of main, or piping within pump and 

valve station facilities.  DOH notes that “maximum velocities greater than eight fps may 

occur under fire flow conditions, for shorter section of mains or piping in pump and valve 

station facilities”.  Long sections of mains with higher velocities greater than 10 fps during 

PHD or fire flow conditions should be checked using hydraulic transient (water hammer) 

analysis.  For purposes of establishing design flow criteria, the District has concluded that 

“short sections” of water main shall be less than 50 lineal feet and “long sections” are 

lengths of 50 feet or more.  

4.8.2    District Maximum Pipeline Velocity 

For design purposes the District established a maximum pipeline velocity criterion of eight 

fps under MDD with fire flow conditions and also for PHD without fire flow conditions.  In 

existing mains, peak velocities of up to 10 fps are allowed under MDD with fire flow 

conditions and for PHD without fire flow conditions.  The District has followed these design 

standards since 2007. 

4.9   PIPE SIZING AND MATERIAL 

Design of water main projects, whether new water main construction or replacement, 

shall follow the following criteria and is ultimately governed by state law and the criteria 

established by the DOH WSDM.   
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• For new or replacement water mains, pipe size shall be a minimum 8-inches 

nominal inside diameter.  Minimum pipe size shall be determined using the District’s 

water system hydraulic model and include consideration of future land use per 

the water system plan using PHD without fire flow conditions and MDD with fire flow 

conditions, whichever is greater.  Maximum design velocity under both scenarios 

shall be eight fps.  In the case of PHD without fire flow conditions, the minimum 

pressures throughout the system must be greater than or equal to 30 psi.  In the 

case of MDD with fire flow conditions, minimum pressures throughout the system 

must be greater than or equal to 20 psi. 

• New or replacement water mains shall include cement lined, Class 52 ductile iron 

pipe with "lead-free" materials (not more than a weighted average of 0.25% lead 

as defined by Section 1417 of the Safe Drinking Water Act [SDWA]) except as 

noted below and as per District Standard Details and Technical Specifications 

(Appendix K).  Pipe and fittings shall be domestic made. 

• New or replacement construction of water mains in areas of corrosive soil 

conditions that may affect the service life of pipelines shall include cement lined, 

Class 54 ductile iron pipe with "lead-free" materials (not more than a weighted 

average of 0.25% lead as defined by Section 1417 of the SDWA) or zinc-coated 

Class 52 ductile iron.  Areas of corrosive soil conditions shall be determined by the 

District. 

• Minimum cover over pipes shall be 36-inches from the top of pipe to the finished 

grade, unless otherwise approved by District. 

• Dead end mains are generally not accepted by the District, except in phased 

development projects or where no potential for future interconnection of facilities 

exists.  Approved dead end mains that will not serve fire hydrants may be sized as 

hydraulically appropriate in residential areas and must be a minimum of 8-inches 

in commercial areas.  Dead end mains supplying fire hydrants must be sized to 

satisfy, at a minimum, the highest potential design flow as determined by the land-

use zoning of the properties the fire hydrant will serve. 

• Whenever practicable, transmission and distribution pipelines and water service 

lines shall be at least 10 horizontal feet from any existing or proposed waste 

disposal or reclaimed water facilities.  At utility crossings, at least 18 inches of 

vertical separation shall be maintained between the top of a sewer or reclaimed 

water main and the bottom of a water line (water main above sewer or reclaimed 

main).  Separation between water and sanitary sewer or reclaimed pipelines shall 

be in accordance with the State Department of Ecology's "Criteria for Sewage 

Works Design" and WAC 173-219, respectively. 
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• Water source pumping facilities and storage facilities must be designed so that, in 

combination, they can supply the maximum instantaneous flow demand at any 

time in all parts of the system.  The maximum instantaneous flow shall be the 

greatest of PHD without fire flow conditions or MDD with fire flow conditions. 

4.10  VALVES 

Valves perform many functions throughout a water system and are a necessary 

component in any water system.  Valves allow isolation of zones and long stretches of 

water main, system flushing, and release of air from the pressurized system.  The following 

criteria are required for the design and construction of valves: 

• Gate valves shall be installed in a configuration that permits isolation of water main 

lines and as per District Standard Details and Technical Specifications (Appendix 

K).  Gate valves shall be installed at intersections with normal maximum spacing 

of 500 feet in commercial, industrial, and multi-family areas; 800 feet in residential 

areas; and one-quarter mile in transmission mains.  Additional isolation gate valves 

may be required by the District and will be determined on a case-by-case basis. 

• Air entrainment, air, or combined air-vacuum relief valves are to be installed at 

appropriate points of high elevation in the system.  System service lines may also 

serve as air relief in certain instances as determined by the District.  All piping in the 

system shall be sloped a minimum of one-half percent to permit escape of any 

entrained air.  One-half percent constitutes six-inches of vertical relief over a 

horizontal distance of 100 feet. 

• Zone isolation valves shall be installed at pressure zone boundaries to permit future 

pressure zone realignment without the need for pipeline reconfiguration.  

• A fire hydrant shall be installed on all dead end runs and at designated points of 

low elevation to provide a means for adequate flushing of the system.  The blow-

off assembly shall be installed in a utility right-of-way, except where a written 

access and construction easement is provided to the District. 

• System pressure reducing valves (PRV) shall be installed as deemed necessary by 

the District to create new zones or expand existing zones and shall be set such that 

all services downstream of the PRV fall within the minimum and maximum pressures 

as discussed above. 

• Individual or end-user pressure reducing valves are employed for individual 

customer pressure regulation and are the property and responsibility of the 

customer.  Consistent with DOH and UPC requirements, when the District becomes 

aware of pressures in excess of 80 psi, the District shall advise the customer of the 

need for an individual PRV.  Whether the customer or the District installs the 
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individual PRV, the customer is responsible for the maintenance and ownership of 

the individual PRV.   

4.11  FIRE HYDRANTS 

Fire hydrant locations and spacing shall comply with the minimum requirements 

established by municipal code of the cities of Shoreline and Lake Forest Park, the local 

fire marshal, or any other municipality (in the event an annexation warrants incorporation 

of another municipality’s requirements).  Fire hydrants shall meet the type, location, and 

spacing requirements of WAC 246-293-650 or of the agency having jurisdiction in the 

project area.   

4.12  CROSS-CONNECTION CONTROL 

Where the possibility of contamination of potable water exists, water services shall be 

equipped with an appropriate cross-connection control assembly in accordance with 

State requirements, District Resolution No. 2012.12.93 and 2018.12.37 and the "Cross-

Connection Control Manual, Accepted Procedure and Practice", published by the 

Pacific Northwest Section of the American Water Works Association (AWWA) and the 

WAC 246-290-490.  The need, size, and location of cross-connection assemblies shall be 

determined by the District.  The District’s 2012 Cross-Connection Control Program and 

updated sample letters are included in Appendix F.  

4.13  WATER STORAGE 

Storage requirements are based on the following five components: operational storage, 

equalizing storage, standby storage, fire suppression storage, and dead storage.  Each 

storage component is listed in Chapter 7 of the DOH WSDM and is discussed in further 

detail below. 

The three main components of storage, equalizing, standby, and fire suppression storage, 

must be evaluated in context of the operational storage requirements and dead storage 

constraints.  The available or maximum volume of operational and equalizing storage 

refers to a volume of water above a water level in the storage facility that corresponds 

to the minimum hydraulic grade required to serve the highest elevation customer at the 

required pressure for regular service (i.e. 30 psi).  The volume of water between 20 and 30 

psi is available for emergency uses (standby and fire suppression).  Storage volume below 

this minimum hydraulic grade is considered dead or unusable storage.  See Figure 4-1 for 

a graphical representation of the storage elements.  Once the minimum required 

volumes at a point in time are compared to the available capacity for each element 

(except for dead storage which is not ever available, by definition) it may be determined 

that there is “unallocated” storage available.  If that unallocated storage is associated 

with operating and equalizing availability, some or all of that unallocated storage can 
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be used to address a deficiency, if any, of fire flow or standby storage, at that point in 

time.   

Figure 4-1 represents the typical configuration for a storage facility providing direct 

service to an open distribution system.  In such cases, the system pressure is directly a 

function of service elevation relative to reservoir water level.  However, in some cases, 

including the District’s 3.7 MG Reservoir, system pressure is a result of head added by 

booster pumps for delivery to the pressure zone and highest services.  In such cases, the 

storage elements are defined by the minimum level necessary for adequate pressure at 

the pump inlet, rather than the minimum pressure for the highest service as indicated in 

Figure 4-1.   

 

Figure 4-1 

STORAGE COMPONENTS 

 

The minimum requirements for each of the components of the total storage requirement 

are summarized below.  The minimum amount of storage required shall be adequate to 

provide for operational and equalizing storage plus standby and fire suppression storage.  

The minimum recommended storage volume is equal to the sum of the operational, 

equalizing, standby and fire suppression storage components, plus dead storage volume.  

Section 5 of this WSP includes a complete analysis of the District’s water storage 

requirements and existing capacities. 
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4.13.1   Operational Storage 

The following definition and brief explanation is presented as reference information.  

Operational storage is the volume of water not always available to supply the system as 

this represents the range of water level between the supply “on” level set point and the 

“off” level set point.  This volume varies according to the sensitivity of the water level 

sensors controlling the source pumps and the configuration of the tanks designed to 

provide the required volume while preventing excessive cycling of the pump motor(s).  

The “off” level set point is typically some vertical distance below the overflow elevation 

as a function of the operating range of the “off” sensor and as a reliability measure to 

assure filling is stopped before wasting water.  This additional buffer volume is considered 

to be part of operational storage.   

4.13.2   Equalizing Storage 

Equalizing storage must be provided when source pumping capacities are unable to 

meet the periodic daily (or longer) peak water system demands.  Typically this deficit is 

the difference between supply capacity, which should match or exceed MDD, and PHD.  

The equalizing storage must be stored at an elevation sufficient to meet these demands 

at a minimum delivery pressure of 30 psi.  The amount of required equalizing storage is 

defined in the DOH WSDM.   

4.13.3   Standby Storage 

Standby storage is required in order to augment the available supply of water during a 

period of restricted flow from the supply source.  Restriction of flow may be caused by a 

pumping equipment failure, supply line failure, maintenance or repair, or other condition, 

which causes a temporary interruption in supply.  For single source systems, the minimum 

standby storage requirement  is one day of MDD for a system, deliverable at 20 psi.  For 

a multiple source system, the standby storage is calculated as one day of MDD, less the 

flow available with the largest source out of service, multiplied by the amount of time the 

remaining sources will be pumped each day.  DOH also recommends that standby 

storage not be less than 200 gallons per ERU per day.   

4.13.4   Fire Suppression Storage 

Fire suppression storage must equal the amount of water required to accommodate fire 

demand, for a given duration, while maintaining a minimum system pressure of 20 psi.  

Fire flow requirements are determined by the local fire marshal having jurisdiction and 

generally conform to the procedures utilized by the Washington Surveying and Rating 

Bureau as set forth in a pamphlet entitled "Guide for Determination of Required Fire Flow" 

published by the Insurance Services Office, Municipal Survey Service and per the IFC (IFC 

Appendix B in particular). 
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Fire flow rates and durations, in the absence of a local fire authority, are governed by 

State regulations.  North City Water District encompasses portions of the City of Shoreline 

and the City of Lake Forest Park.  The local fire authorities within the District’s service area 

include the Shoreline Fire Marshal and the Northshore Fire Marshal.  Both Cities have 

adopted the 2015 IFC as part of City Code and follow the fire flow requirements as stated 

in the Code.  Table 4-1 lists the fire flows and durations required by the District, which are 

consistent with the current IFC. 

The DOH recommends and the District requires that sources be available to replenish fire 

suppression storage volumes within 72 hours of an emergency event.   

 

TABLE 4-1 

MINIMUM FIRE FLOW REQUIREMENTS 

Zoning/Land-Use Type 

Required Fire 

Flow Rate  

(gpm) 

Required Fire 

Flow Duration  

(hr) 

Equivalent FSS 

Volume  

(gallons) 

Low Density Residential 1,000 2 120,000 

Medium Density Residential 1,750 2 210,000 

High Density Residential 2,500 2 300,000 

Commercial/Business Park 3,000 3 540,000 

Light Industrial 3,500 3 630,000 

Schools 3,500 3 630,000 

Unlimited* 
4,500 

(anticipated) 

4  

(anticipated) 
1,080,000 

Notes:  

FSS – Fire Suppression Storage 

*In areas where a Master Development Plan or a Subarea Plan have been adopted and fire 

flow requirements are presently undetermined by the appropriate City or Fire Marshal, the 

District anticipates fire flow requirements up to 4,500 gpm for 4 hours. 

 

4.13.5   Dead Storage 

Dead storage is the amount of water not available at the minimum design pressure to 

the highest elevation served by the storage facility.  Dead storage is not considered when 

determining volumes available to provide operational, equalizing, standby or fire 

suppression storage.  

4.13.6   Unallocated or Surplus Storage 

Unallocated storage is that volume available at a point in time that is surplus to all the 

previously designated storage volumes, except for dead storage. 
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4.14  PUMP STATIONS 

In order to ensure uninterruptible service, the following provisions are required for all new 

construction of pump stations or remodeling of existing pump stations: 

• Pump stations shall contain multiple booster pumps of sufficient capacity to meet 

the largest of either PHD without fire flow conditions or MDD with fire flow 

conditions of the service area with the largest pump out of service. 

• Pump stations that are crucial in maintaining system pressure or providing water 

service must be constructed with appropriate electrical wiring that allows an 

efficient connection to either a portable emergency power generator or 

permanent emergency power generator or other emergency backup power 

alternative that will allow uninterruptible service of the pump station. 

• All pump stations shall be designed with appropriate security measures to notify 

the District by remote alert of station intrusion and tampering of equipment settings 

in addition to fire, power failure, or other emergency. 

4.14.1   Pumping Analysis Criteria 

DOH requires that booster pump stations be designed such that the facilities are able to 

supply the higher zone (zone pumped to) with the minimum required flow rate while 

maintaining minimum pressures in the lower zone (zone pumped from) under normal 

operating conditions and fire flow conditions.  In addition, the DOH requires that pump 

facilities be able to satisfy three criteria related to different flow conditions, durations, and 

constraints.  The three criteria are: 

4.14.1.1   Normal Operating Conditions 

Under normal operating conditions in a closed system (zone), a booster 

pump station is required to maintain a minimum pressure of 30 psi 

throughout the lower zone under PHD flow conditions while providing the 

greater flow rate of the PHD flow within the higher zone or the design flow 

rate of the booster pump station. 

4.14.1.2   Fire Flow Operating Conditions 

Under fire flow operating conditions in a closed system, a booster pump 

station is required to maintain a minimum pressure of 20 psi throughout the 

lower zone under the following conditions: 

a)  MDD plus fire flow conditions in the lower zone in addition to the required 

PHD flow to the higher zone. 

b)  PHD within the lower zone in addition to supply to the station equal to 

the MDD plus fire flow conditions to the higher zone. 
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4.14.1.3   Pump Capacity Criteria 

The pump stations were analyzed according to the DOH Booster Pump 

Station checklist identified in Appendix A of the DOH WSDM.   

4.15  GENERAL FACILITY PLACEMENT 

All piping, pumping, source, storage, and other facilities shall be located in public rights-

of-way, dedicated water system easements or on District-owned property.  Water system 

easements shall be a minimum of 15 feet in width, and piping shall be installed no less 

than five feet from the easement's edge.  Any exceptions to this minimum easement will 

be at the discretion of the District.  Unrestricted access shall be provided to all public 

water system mains and their appropriate appurtenances and all public fire hydrants. 

The location of utilities shall be in accordance with the standards and guidelines 

established by the appropriate criteria from the applicable jurisdictions.  Where existing 

utilities or storm drains are in place, new facilities shall conform to these standards as 

nearly as practicable and yet be compatible with the existing installations.  Where 

practical, there shall be at least five feet horizontal separation from other utilities, except 

sanitary sewer pipelines where the minimum separation shall be 10 feet. 

4.16 STANDARD PLANS AND SPECIFICATIONS 

In accordance with WAC 246-290-120, the District maintains standard plans or details and 

technical specifications on file with the DOH to satisfy DOH approval requirements for: 

the installation of hydrants, valves, fittings and meters; repair or replacement of system 

components with similar components; or maintenance or painting of surfaces not 

contacting potable water.  The standard details and technical specifications also 

support a waiver from formal submittal and approval of specific distribution main 

improvements provided that construction of such projects is certified by a registered 

professional engineer as being in compliance with the standard details and technical 

specifications found in the DOH approved water system plan and provided that the 

District maintains documentation for DOH of the pressure test results, disinfection 

procedures used and tests performed, and water quality sample results obtained prior to 

placing the distribution pipeline into service.  All other water system improvements 

projects require submittal to and approval by the DOH.   

4.17 WATER QUALITY STANDARDS 

The maximum contaminant levels allowed in drinking water supplies are as put forth by 

the DOH and the federal SDWA and are summarized in Table 4-2.  The District recognizes 

that additional monitoring requirements are forthcoming and will comply with such 

requirements as they are implemented in the State of Washington.  Similarly, the District 

recognizes the SDWA requires a variety of source monitoring for surface water supplies 

which is currently carried out by the Seattle Public Utilities and District staff to insure 
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compliance.  The District's current and projected water quality monitoring program is 

detailed in Section 7 (Operations and Maintenance) of this Plan and water quality 

analyses of existing sources are provided in the Appendices. 

 
TABLE 4-2 

WATER QUALITY – MAXIMUM CONTAMINANT LEVELS 

Inorganics Primary MCL (mg/L) Inorganic Chemicals Secondary MCL (mg/L) 

Antimony (Sb) 0.006 Chloride (Cl) 250.0 

Arsenic (As) 0.010 Fluoride (Fl) 2.0 

Asbestos 7 million fibers/liter Iron (Fe) 0.3 

Barium (Ba) 2.0 Manganese (Mn) 0.05 

Beryllium 0.004 Silver (Ag) 0.1 

Bromate 0.010 Sulfate (SO4) 250.0 

Cadmium (Cd) 0.005 Zinc (Zn) 5.0 

Chromium (Cr) 0.10   

Copper (Cu) 1 Physical Characteristics Primary MCL 

Cyanide 0.2 Turbidity 
5 NTU (SPU Cedar System) 

0.3 NTU (SPU Tolt System) 

Fluoride (F) 4.0 Color 15 std color units 

Lead (Pb) 1 Specific Conductivity 700 umhos/cm 

Mercury (Ha) 0.002 Total Dissolved Solids 500 mg/L 

Nickel (Ni) 0.1 Disinfection By-Products Primary MCL (mg/L) 

Nitrate (as N) 10.0 Total Trihalomethanes (TTHM) 0.080 2 

Nitrite (as N) 1.0 Haloaecetic Acids-five (HAA5) 0.060 

Selenium (Se) 0.05 Bromate 0.010 

Sodium (Na) 1 Chlorite 1.0 

Thalium (Tl) 0.002 Disinfectant Residual Primary MRDL (mg/L) 

Organic Chemicals Primary MCL Chlorine 4.0 (as Cl2) 

Volatile Organic 

Chemicals 
40 CFR 141.61(a) Chloramines 4.0 (as Cl2) 

Synthetic Organic 

Chemicals 
40 CFR 141.61(c) Chlorine Dioxide 0.8 (as ClO2) 

Source: 

Notes:  

WAC 246-290-310 

1   Although the State Board of Health has not established MCLs for copper, lead, and sodium, 

there is sufficient public health significance connected with copper, lead, and sodium levels to 

require inclusion in inorganic chemical and physical source monitoring.  For lead and copper, the 

EPA has established distribution system related levels at which a system is required to consider 

corrosion control.  These levels, called "action levels," are 0.015 mg/L for lead and 1.3 mg/L for 

copper and are applied to the highest concentration in ten percent of all samples collected from 

the distribution system.  The EPA has also established a recommended level of twenty mg/L for 

sodium as a level of concern for those consumers that may be restricted for daily sodium intake 

in their diets.  

2   The MCL for TTHM is calculated on the basis or a running average or quarterly samples.  
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SECTION 5 

SYSTEM ANALYSIS 

 

System analysis involves careful scrutiny of all parts of a water system including source, 

storage, pumping and network of water mains.  Mature water systems are faced with 

many challenges including aging condition of system components, increasing demand 

through increased population, redevelopment from lower to higher density population, 

heightened need for conservation, natural hazards and increasing regulations.  These 

factors place a strain on the existing water system while the District is charged with 

providing the highest quality water service at an affordable rate for its customers. 

Fire flow demands commonly exert the most strain on a water system.  Large volumes of 

water are extracted over extended periods of time from a single point in the system 

where a fire event occurs; the strain on the system is evident with high velocities in 

water mains, low pressures at high points in the system and large losses of pressure 

throughout the pipe network.  The best way to protect the water system against the 

strains of fire or other emergency events is to ensure that the source, storage, pumping 

and network of water mains are optimally designed and operated. 

The City of Shoreline has identified areas with significant redevelopment potential.  

Many of the District’s older water system facilities, mostly water mains, were not 

designed to accommodate the increased fire flows associated with the proposed 

increased land use density.  With the increased redevelopment activities, the District 

faces a significant challenge to upgrade its relatively aged and likely undersized water 

system facilities in these areas while providing cost-effective and efficient water service 

for its customers. 

Water quality is also important in managing a water system.  A few places have been 

identified in the service area where water remains in the system longer than the District 

would prefer.  New connections to both the Tolt and the Northwest Sub-Regional 

transmission mains were previously identified as key projects to improve water quality:   

• The new Supply Station 2, fill line and reservoir mixing project for the 2.0 MG 

Reservoir were completed in 2010. 

• The Supply Station 4 project, a connection to Seattle Public Utilities (SPU’s) 

Northwest Sub-Regional system, was completed in 2011. 

• A new connection to the Tolt River Transmission Main, to be designated 

Supply Station 5, is anticipated to be completed in the next few years.  
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5.1 PRESSURE ZONE CONSIDERATIONS  

Key to analysis of the water system is consideration of water flow throughout the system 

to improve circulation and available fire flow and reduce water age in isolated portions 

of the system.  This is particularly important in the southern portion of the service area, 

where water circulation is limited and/or distance from source to delivery is greatest.  

The existing pressure zone configuration is outlined in Section 3 and shown graphically 

on Figures 3-1 and 3-21.  Improvements related to proposed reconfiguration of the 

pressure zones are detailed with the distribution system analysis shown in Figure 5-1 and 

noted on the Water System Improvements Map and Capital Improvements Plan 

included in Section 6.  In general, the improvements involve: 

• Creation of a new 520 Pressure Zone to reduce portions of the 590 and 432 

Pressure Zones service areas, to provide more appropriate pressure to 

customers in those areas.  This will be accomplished through a series of 

projects as presented in Section 6. 

• Conversion of the existing supply station at Booster Station 1 (BS-1) to be a 

gravity supply station.   

• Addition of a water storage reservoir with overflow elevation of 

approximately 400 feet, to be filled from the existing supply station at BS-1 

though a PRV and an altitude valve.  The existing BS-1 will remain in service for 

continued supply to the 590 zone until such time as a new BS-1 is completed.  

A new BS-1 will be constructed adjacent to the new reservoir to provide 

additional supply to the 590 Pressure Zone, and backup supply to the 520 

Zone through a PRV as needed. 

The current and proposed future pressure zones are shown in Table 5-1 (see Table 3-2 for 

list of current zones).  The forecast water use without conservation in the system is 

summarized from Section 2 in Table 5-2 and those demands, by zone group, are the 

basis for the system analysis used to complete this Section of the WSP.   

The lowest service pressures are at the highest elevations in the 432 Zone.  Although the 

lowest pressures meet the DOH and District minimums, the District plans to configure the 

system to shift the south portion of the 432 Zone, including the area with lowest 

pressures, and combine it with the existing 502 Zone to create a 520 Zone.  The 520 Zone 

will be served by the 3.7 MG Reservoir.   

 
 
1 Pressure zones are identified by their nominal highest hydraulic grade line elevation.  For example, the 590 

Pressure Zone or simply 590 Zone is that pressure zone with a nominal maximum hydraulic gradient at 

elevation 590 feet.   
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A summary of the distribution system hydraulic analysis in support of the zone 

adjustments is included in Appendix H. 

 

TABLE 5-1 

PRESSURE ZONES 

Current Future 

615 615 

590 590 

502 520 (new*) 

432 432 (smaller**) 

400 400 

307 307 

237 237 

  
* New zone created from 502 Zone and from 

portion of south part of current 432 Zone, south of 

NE 178th St. 

** North portion, and small part of current south 

portion, north of NE 178th St. 
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FUTURE
HYDRAULIC PROFILE

FIGURE 5-1
Water System Plan
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5.2 SOURCE ANALYSIS 

The Washington State Department of Health (DOH) Water System Design Manual 

(WSDM) requires that “[All] public water system[s] must have sufficient source capacity 

to meet the demands of its customers as stipulated in WAC 246-290-222(4).  The 

source(s), in accordance with WAC 246-290-130(1), must provide drinking water of the 

highest quality feasible.  It is further required that the source(s) be sufficient to provide 

reliable service in accordance with the stipulations of WAC 246-290-420.” 

The District system is supplied water by SPU through seven existing supply stations.  Five 

supply directly into the District system at the hydraulic gradient available in the SPU 

system and two require the District to increase pressure for service within its pressure 

zones.  Five stations receive water from the SPU Tolt delivery system and two receive 

water from the SPU Cedar delivery system, through the SPU Northwest Sub-Regional 

Supply System.  One of the SPU Cedar supply stations is designated for emergency 

supply only.   

Supply Station 2 (SS-2) provides lead supply to the north portion of the 432 Zone.  SS-1 

and SS-3 provide supply for the 502 Zone, supply the 400 Zone indirectly through a 

pressure reducing station and can provide additional supply for  both the north and 

south portions of the 432 Zone.  The 307 and 237 Zones can also be served by SS-1 and 

SS-3 indirectly through the south portion of the 432 Zone.  Booster Stations 1 and 2 (BS-1, 

BS-2) provide pumped supply to the 590 Zone and, through the 3.7 MG Reservoir, to the 

615 Zone Booster Pump Station (North City/Denny Clouse Pump Station) which provides 

pumped supply to the 615 Zone.  The 615 Zone is a closed zone2.  SS-4 and a nearby SPU 

emergency intertie provide supply from SPU’s Northwest Sub-Regional Supply System to 

the 590 Zone.  The hydraulic grade line of the Northwest Sub-Regional Supply System is 

also 590 feet so pumping to the District is not necessary.  Since supply from BS-1 and BS-

2 require pumps and consume energy, the District takes all necessary measures to 

minimize water conveyance from the 590 Zone into lower zones.  However, BS-1 and BS-

2 supply the 3.7 MG Reservoir, which provides necessary storage for seven zones: 615, 

590, 520 (proposed)/502 (current), 432 (south portion), 400, 307 and 237 Zones.   

The Source Analysis and Storage Analysis presented below were conducted by 

grouping zones based on the system configuration presented above, and the demand 

forecast as indicated in Table 5-2.   The Source Analysis is summarized in Table 5-3. 

 
 
2 As described in Section 3, the District considers closed zones as those that rely on booster pump for 

system pressure, without an in-zone reservoir, or a zone that relies on supply from a zone with higher 

pressure to determine its service pressure, without an in-zone reservoir.   
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DOH identifies the required source capacity as the total maximum day demand (MDD).  

This can be calculated on the basis of a source being available 24 hours a day.  DOH 

recommends considering the types of supply systems and if a reduced time period, 

such as 20 hours, is appropriate for a given source to operate.  The District’s supply 

capacity is a maximum3 of 3,330 gpm.  Supply at that rate over 24 hours yields 4.80 

MGD whereas supply at that rate over 20 hours yields 3.97 MGD.  Both supply values 

exceed the forecast MDD in year 2039 of 3.79 MGD (see Table 5-2).  Therefore, the 

District has adequate supply available for the planning period.  The additional capacity 

forecast to be available in 2039 under the two supply operating-duration scenarios is 

698 gpm and 143 gpm, respectively. 

Prior system planning under prior DOH requirements considered the impact of needing 

to replenish fire suppression storage within 72 hours, in addition to meeting system MDD.  

Both zone groups analyzed have schools located within their respective boundaries.  

According to District policy and the International Fire Code (IFC), a fire flow rate of 

3,500 gpm for three hours duration must be provided to light industrial areas and 

schools, both of which requires a minimum fire suppression storage volume of 630,000 

gallons (3,500 gpm for three hours).  For certain subareas and special study areas within 

the City of Shoreline (within the 615 Zone), the District will require the flow requirements 

identified by IFC be met.  Recently constructed projects have required fire flows of 

3,500 gpm for three hours of duration.  It is possible some of these subareas and special 

study areas may require fire flow rates of 4,500 gpm for four hours duration, which will 

require a minimum fire suppression storage volume of 1,080,000 gallons4.  To replenish 

these volumes within 72 hours, the flow rates must be at least 146 gpm and 250 gpm, 

respectively.  As noted above, the surplus supply capacity forecast for year 2039 is 698 

and 143 gpm, for 24-hour and 20-hour supply durations, respectively.  If the system’s full 

24-hour supply capacity is considered, the District can still meet the 72-hour fire 

suppression storage replenishment criteria.  However, the District  would fall short if of 

meeting this criterion if supply were limited to 20 hours.  However, applying the 20-hour 

reliability criteria during an infrequent need to fully replenish fire suppression storage 

would be a very conservative approach.     

Three emergency interties are maintained and operated by the District and are sources 

of supply under emergency conditions only.  Therefore, the interties are not considered 

in the Source Analysis. 

 
 
3 The SPU supply contract is a “full requirements contract” subject to specific limitations.  Exhibit II to the 

contract presents the “maximum flow rate up to which the minimum hydraulic gradient applies”.   

4 See Storage Analysis – Fire Suppression Storage in Section 5.3 for more discussion of storage volumes.   
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The source capacity analysis is summarized in Table 5-3.  Adequate source capacity is 

available through the 20-year planning period, relying only on the six SPU supply stations 

and corresponding contract supply rate of 3,330 gpm.  

A proposed source addition is SS-5, as an additional point of service from SPU.  SS-5 is 

proposed to supply the 520 Pressure Zone directly from SPU’s Tolt River Transmission Main 

without pumping.  The proposed source addition’s cost estimate and proposed 

schedule is presented in Section 6. 

Other relevant DOH recommendations should be considered in the sizing of the supply 

source booster pump stations and These criteria are discussed in Section 5.4. 

5.2.1   615, 590, 520 (proposed), 502, 432, 400, 307 and 237 Pressure Zones 

Under normal operating conditions, BS-1, BS-2 and SS-4 supply capacities will be 

capable of meeting the required source capacity of 2,881 gpm in the year 2039.  SS-1 

and SS-3 are capable of supplying the 502 Zone and 400 Zone, and 432 (south portion) 

and lower zones indirectly via pressure reducing stations; however, SS-1 and SS-3 will not 

be capable of refilling storage for the 502 lower zones.  Storage for the 502 and lower 

zones is provided by the 3.7 MG Reservoir, which, in turn, is supplied by BS-1, BS-2 and SS-

4.  SS-2 will adequately serve the 432 Zone.  The future 520 Zone will be supplied by SS-1, 

SS-3, future BS-1 (through future PRV), and by SS-5 once it is constructed.  BS-1 (existing 

and future) will be able to supply the 3.7 MG Reservoir.  The current supply station (BS-

1/SPU 101) will be the source for the proposed future reservoir with overflow at a lower 

hydraulic grade line.  BS-1 will be moved from the current location to downstream of 

the new reservoir, to provide ultimately the same supply service, with in-line additional 

storage. 
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TABLE 5-3 

Source Analysis by Grouped Zones and Year 

Year Zones ERUs 
MDD 

(gpm) 

FSS 

Replenishment 

Rate3 (gpm) 

Source (gpm) 

Required5 
Existing/ 

Proposed4 

Surplus 

(Deficit) 

2019 

590 Zone 

Group1 
10,573  2,193  250  2,443  3,001  558  

432 Zone 

Group2 
589  122  146  268  329  61  

Full System 11,162  2,315    2,565  3,330  765  

2024 

590 Zone 

Group1 10,749  2,230  250  2,480  3,004  525  

432 Zone 

Group2 593  123  146  269  326  57  

Full System 11,342  2,353    2,603  3,330  727  

2029 

590 Zone 

Group1 11,234  2,330  250  2,580  2,998  418  

432 Zone 

Group2 675  140  146  286  332  46  

Full System 11,909  2,470    2,720  3,330  610  

2034 

590 Zone 

Group1 11,559  2,398  250  2,648  2,997  349  

432 Zone 

Group2 715  148  146  294  333  39  

Full System 12,274  2,546    2,796  3,330  534  

2039 

590 Zone 

Group1 11,927  2,474  250  2,724  2,997  273  

432 Zone 

Group2 758  157  146  303  343  40  

Full System 12,685  2,631    2,881  3,330  449  

1.      615, 590, 520/502, 432 (south portion), 400, 307, and 237 Zones include sources SS-1, SS-3, SS-4, 

BS-1, and BS-2. 

2.       the northern portion of the 432 zone is served be SS-2.   

3.      Fire Suppression Storage (FSS) Replenishment Rate is the rate required to replenish the largest 

fire flow demand and duration within a 72-hour period. 

4.      Current SPU contractual maximum supply rate under minimum supply hydraulic gradient of 

3,330 gpm is presented as Existing/ Proposed Source supply rate and is apportioned between 

the sets of zones presented based upon the Required gpm per each zone. 

5.      Total Required Source supply rate includes only larger of two FSS Replenishment Rates (i.e., 250 

gpm). 
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5.2.2   432 Pressure Zone. 

The 432 Zone (north portion) is supplied directly from SS-2.  The 432 Zone may also be 

supplied indirectly from SS-1 and SS-3 via pressure reducing stations integrated with 

those supply stations.  The existing BS-1 and BS-2 are also capable of supplying the 432 

Zone (south portion) through the 590 Zone via PRS-4.   

SS-1 and SS-3 receive water at minimum contract hydraulic gradients from SPU of 520 

feet and 525 feet, respectively, and are each reduced in pressure by PRVs to the 432 

Zone (north and south portions) and existing 502/future 520 Zone.  SS-2 receives water 

from SPU’s Tolt River Transmission Main at minimum hydraulic gradient of 520 feet. 

SS-4 will be able refill the 2.0 MG reservoir under ADD conditions if there is no flow from 

the Tolt supply line.  Flows will be routed through the upper zones through PRVs into the 

reservoir and lower zones. 

5.2.3   Emergency Interties 

The District has one existing emergency connection with SPU (adjacent to BS-2 and SS-

4) and two existing connections to the City of Mountlake Terrace Water System (MLT 

#17 and MLT #19).  The two existing connections with the City of Mountlake Terrace 

serve as emergency water sources for both systems.  The connections are able to 

gravity-flow through PRVs from the City of Mountlake Terrace to North City Water District 

and require pumping to convey water from North City Water District to the City of 

Mountlake Terrace.  For more information on the two interties, refer to Section 3. 

5.2.4   Recommended Source Improvements 

North City Water District does not currently have nor is forecast to have a deficiency in 

source capacity (i.e., physical or contract capacity) through the year 2039.  However, 

the following source improvement is proposed to improve source reliability: 

1. Develop an additional supply station (SS-5) from the SPU Tolt River Transmission 

Main for the 590 Zone conversion to 520 Zone along 5th Avenue NE north of NE 

145th Street.  The new supply station would serve as the primary source of supply 

for the converted 520 Zone and would not require pumping.  A contract 

modification would be required between the District and SPU.  Construction of 

SS-5 is anticipated in the future and is presented in Section 6 as a specific 

project. 

2. Formalize a contract between the District and SPU to address supply from SS-5.   
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5.3  STORAGE ANALYSIS 

The District has approximately 5.7 million gallons (gross volume5) of water storage in two 

reservoirs.  For the purpose of this analysis, the system is separated into two pressure 

zone groups.  The 2.0 MG Reservoir serves the 432 Zone (north portion) and the 3.7 MG 

Reservoir serves the remainder of the zones.   

The 2.0 MG Reservoir (in the north portion of the 432 Zone) receives water supply 

directly from SS- 2 (lead), SS-1 (lag) and SS-3 (lag) and water supply indirectly from the 

502 Zone through PRSs 2, 7, 8 and 13.   

The 3.7 MG Reservoir serves Zones 615, 590, 520 (proposed), 502, 432 (south portion), 

400, 307 and 237.  The reservoir is supplied by BS-1, BS-2, and  SS-4.  

Table 5-4 lists storage components by zone group and year and identifies each zone 

group’s capability of providing adequate storage through the year 2039. 

The DOH requires that water storage facilities be designed such that the following five 

storage components are considered: Dead Storage (DS), Fire Suppression Storage (FSS), 

Standby Storage (SB), Equalizing Storage (ES), and Operational Storage (OS).  The DOH 

WSDM Section 7.1.1.4 and WAC 246-290-235(4) allow consolidation of the Standby and 

Fire Suppression Storages, unless the local fire authority requires such volumes to be 

additive.  Consolidation of the Standby Storage and Fire Suppression Storage allows a 

system to use the greater of the two storage component volumes.  The District presently 

allows consolidation, or nesting, of the Standby and Fire Suppression Storage.  The 

District plans to transition to an additive approach in order plan to have more storage 

available for emergency situations.  This change is reflected in Table 5-4 below.  

Additionally, the District plans to increase available storage by constructing an 

additional storage facility in the 590 Zone Group.  This project is discussed further in 

Section 6, and not accounted for in Table 5-4.  

5.3.1   Dead Storage Analysis 

Dead storage (DS) is the amount of water in a tank or reservoir that is below the 

elevation required to supply all customers with the minimum design pressure.  With 

completion of the NC/DC Pump Station in 2017 (assumed to always be operational with 

the permanent emergency generator located at the station), all of the 3.7 MG 

Reservoir volume is available for pumped supply to the 615 zone (and in turn back to 

the 590 zone through PRV) or directly to the 502 and lower zones through PRVs, for use 

as ES, SB or FSS storage.  Therefore, there is no DS for the 3.7 MG Reservoir.   

 
 
5 Nominal volumes are reported for reference, but actual volumes are considered for the storage analysis.  

The actual volume is 9,100 gallons or 0.2% less than the total nominal volume. 
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The 2.0 MG Reservoir base elevation is higher than the elevation to establish a minimum 

of 20 psi for the highest customer in the 432 Zone, so there is no DS in this reservoir.   
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5.3.2   Standby Storage Analysis 

Standby Storage (SB), required by the DOH, provides storage in an event when sources 

of supply or supply capacity are temporarily unavailable or diminished.  The system has 

multiple points of supply from SPU, and all but one station for normal supply is served by 

the SPU Tolt supply line.  Should either the Tolt or Northwest Sub-Regional source 

become unavailable, the entire District supply must be and can be provided by the 

other source, including but not limited to supply from the SPU emergency intertie.  The 

District understands, from its review of the SPU contract and planning documents and 

discussion with SPU that the full contract amount of 3,330 gallons will be available from 

either source, provided that one source or the other is operational6.  The Northwest Sub-

Regional source serving SS-4 and the SPU emergency intertie will be pumped by SPU to 

the gradient necessary (565 feet) for service to the District’s 590 zone.   

Generally, previous DOH requirements resulted in the SB volume necessary to supply the 

system ADD for two days, with the largest source of supply out of service if more than 

one source.  The recently updated DOH WSDM revises that approach.  The current 

primary SB equation directs the system to consider its local needs, conditions and 

customer expectations to determine how much volume per day and how many days.  

DOH recommends a minimum of one day of MDD.  As discussed in Section 2, the 

MDD/ADD peak factor is 2.0.  Therefore, the current DOH recommendation is essentially 

the same as two days of ADD.   

DOH requirements then consider the needs of single source versus multiple source 

systems.  DOH recommends more than one day of MDD for single source systems but 

leaves the determination of the appropriate volume to the purveyor.  For multiple 

source systems, DOH will consider reduced SB volumes for the minimums described 

above, with justification.  Considerations may include reduced SB if nested with FSS, but 

only if FSS is greater than SB or two or more sources with backup power, and storage 

and supply capacity to meet PHD at 20 psi or more, with largest source out of service.  

DOH also recommends a minimum of 200 gallons per ERU for SB volume for multi-source 

systems.  Using either two days at ADD or one day at MDD results in approximately the 

same volume per ERU of about 290 gallons.   

The District system has multiple sources of supply including two (SS-4 and SPU 

Emergency Intertie) from the Northwest Sub-Regional source. Under most 

 
 
6 SPU Full Requirements Contract (2001), Resolution and Agreement adding Supply Station 4 (2010), 

Technical Memorandum for Supply Station 4 (2011), Modification to Exhibit 4II of Wholesale Water Supply 

Contract (2013), Amended Agreement for Wheeling Water Between the City of Seattle and North City 

Water District (2016), Modification to Exhibit II of Wholesale Water Supply Contract (2019), Appendix C-7, 

System Storage Level of Reliability, SPU Water System Plan (2019), and personal communication between 

District General Manager and SPU Representative (May 2018). 

Attachment A



SECTION 5 
NORTH CITY WATER DISTRICT  SYSTEM ANALYSIS 
 

WATER SYSTEM PLAN        PAGE 5-19 
CHS Engineers, LLC 

circumstances, the District anticipates that the SPU contractual maximum supply rate of 

3,330 gpm under minimum supply hydraulic gradient will be available from either the 

Northwest Sub-Regional or Tolt source should the other source become unavailable.  

Under such conditions, no SB volume is necessary throughout the 20-year planning 

period.  As demonstrated in Section 5.2, the contract supply amount exceeds the year 

2039 forecast MDD by 698 gpm or 1.0 MG over 24 hours.  Given the complexity of the 

supply system and transmission/distribution network, the system conditions for supply 

and storage for each reservoir zone group have been evaluated.  To analyze the 

individual zone groups the 3,330 gpm contract amount was allocated to each zone 

based on the MDD forecast of the appropriate year, with the assumption that the full 

allocated amount would be available from either source (i.e. Tolt or Cedar).  This 

approach also shows no required standby storage for the forecast period, as the 

capacity of the backup source matches the capacity of the primary source.   

The next consideration is whether to follow the DOH recommendation for including a 

minimum of 200 gallons per ERU for SB volume.  In year 2039, that recommended 

volume is forecast to be 2.54 MG.  With the additional contract supply capacity 

available of 1.0 MG in year 2039, the District plans to decrease the recommended 

volume of SB, for analysis purposes, by the amount of additional supply capacity.  For 

example, for year 2039, the minimum of 2.54 MG will be reduced by 1.0 MG to 

designate the minimum recommended SB volume at that time of 1.54 MG.   

5.3.3   Fire Suppression Storage Analysis  

Fire Suppression Storage (FSS), required by the DOH, is a volume of stored water to be 

used in emergency conditions such as during a fire event.  The minimum volume for FSS 

is equivalent to the maximum fire flow rate for the duration required by the local fire 

authority.  DOH requires that the water system must be capable of meeting fire flow 

requirements while maintaining a minimum pressure of 20 psi throughout the distribution 

system. 

The minimum FSS volume for the District represents a fire event at high density residential 

or light industrial areas or a school, which incur the largest required fire flow demand 

and duration.  The 2.0 MG Reservoir has a school located within its zones.  At 3,500 gpm 

for a three-hour duration, the required FSS volume in the 2.0 MG Reservoir is 630,000 

gallons.  The 3.7 MG Reservoir also has a school within is pressure zones, which would 

require 630,000 gallons of FSS.  Also included in the 3.7 MG Reservoir service area is the 

potential for higher density development.  At an anticipated future fire flow rate of 

4,500 gpm for a four-hour duration, the required FSS volume for the 3.7 MG Reservoir is 

1,080,000 gallons.  As stated in the beginning of this section, the District currently allows 

consolidation, or nesting, of the Standby and FSS.  This analysis considers FSS and SB 

separately and additively throughout the planning period. 
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5.3.4   Equalizing Storage Analysis 

Equalizing Storage (ES) is a volume required by DOH when source pumping capacity 

cannot meet the peak hourly demand (WAC 246-290-235(2).  ES for systems without 

continuous pumping is based on a portion of the peak hourly demand (PHD).  

According to the contract with SPU, the maximum supply rate under minimum supply 

hydraulic gradient is 3,330 gpm.  The ES is calculated for the overall system based on 

the full contract source, and the total PHD of the system.  The individual zone groups 

have their own equalizing storage calculated from the zone groups’ respective PHDs 

and the supply equal to the total contract amount apportioned by the annual MDD of 

each zone group.  The required equalizing storage for the overall system and the 

individual Zone Groups increases slightly with the increase in demand through 2039 (see 

Table 5-4).   

5.3.5   Operational Storage Analysis 

Operational Storage (OS) is the volume of the reservoir potentially unavailable due to 

the range of water level between supply on and off conditions.  This volume is therefore 

presumed to be unavailable for ES, SB and FSS required volumes.  For analysis of the 

District’s facilities, the volume between the normal highest operating level and the 

overflow is also considered and calculated as OS. 

The operational setpoints determined by the District for each reservoir results in an OS 

allowance of 0.60 MG in the 3.7 MG Reservoir, and an allowance of 0.48 MG in the 2.0 

MG Reservoir.  These allowances are not projected to change during the forecast 

period.  
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3.7 MG

Water System Plan
FIGURE 5-2
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2.0 MG

Water System Plan
FIGURE 5-3
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5.3.6   Recommended Storage Improvements 

Both the 590 and 432 Zone Groups have sufficient storage for the forecast period, 

without nesting FSS with SB.  This means that no storage improvements are strictly 

required to meet the requirements of the WSDM. However, the District is concerned with 

its ability to supply water in an extended duration emergency situation with no supply 

available.  Therefore the District analyzed their storage capacity in terms of days of 

storage available in an emergency situation where no supply is available. The results of 

this analysis are summarized in Table 5-5.  

 

TABLE 5-5 

ANALYSIS OF STORAGE FOR EXTENDED SUPPLY INTERRUPTIONS 

  
590 Zone Group - 

3.7 MG Reservoir 

432 Zone Group - 

2.0 MG Reservoir 

Per Analysis Summarized in Table 5-4 

Standby + Unallocated Storage Volume 

(2039) 
1.89 MG 0.88 MG 

Days of ADD at 145 gpd/ERU 1.0 days 7.6 days 

Days of MDD at 290 gpd/ERU 0.5 days 3.9 days 

Potential Additional Storage if FSS Not Utilized 

Additional days of ADD provided by FSS 0.6 days 5.4 days 

Additional days of MDD provided by FSS 0.3 days 2.8 days 

Additional Storage Provided by Future Reservoir 

Additional Unallocated Storage Future 

Reservoir  
1.52 MG n/a* 

Additional days of ADD provided by 

Future Reservoir 
0.8 days n/a* 

Additional days of MDD provided by 

Future Reservoir 
0.4 days n/a* 

Maximum Storage Availability - all Scenarios 

Days of ADD at 145 gpd/ERU 2.4 days 13.0 days 

Days of MDD at 290 gpd/ERU 1.3 days 6.7 days 

* The Future Reservoir is anticipated to be of similar capacity to the current 2.0 MG 

Reservoir, with similar allowance for OS volume.  Future reservoir will increase storage in 

the 590 Zone Group and some of that volume could be used in the 432 Zone Group 

through the system and PRVs.  

The District plans to construct an additional storage facility to increase capacity in the 

590 Zone Group to extend the duration that the District can serve the customers in the 

zone group.   
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Based on the analysis of days of available storage at the end of the planning period, 

an additional 1.52 MG of usable storage capacity would add approximately another 

day to the 590 Zone Group’s storage capacity  Using the District’s existing 2.0 MG 

Reservoir and preliminary planning by the District as a guide, recommended reservoir 

geometry was calculated for an additional storage facility.  Per these calculations a 34-

foot-tall, 100 foot diameter reservoir, with an allowance for OS depth that matches 

existing 2.0 MG Reservoir, will provide the additional 1.52 MG of usable (ES, FSS and SB) 

storage necessary to provide additional storage capacity for extended duration 

emergencies.  The total nominal capacity of a reservoir with this geometry is 2.0 MG.   

See Section 6 for more discussion of this project. 

5.4  PUMPING ANALYSIS 

The District operates three booster pump stations.  BS -1 and BS-2 pump water from the 

SPU Tolt River Transmission Main to the 590 Zone and operate based on water levels in 

the 3.7 MG Reservoir.  These stations operate as supply stations and pump to an open 

water surface.  The NC/DC Pump Station boosts water from the 590 Zone to the 615 

Zone through a multi-pump system equipped with variable frequency drives.  During a 

large demand event in the 615 Zone, such as a fire event, the station has high flow 

pumps that will turn on to maintain pressure and meet demand in the 615 Zone.  The 

615 Zone is a closed zone, which means that the zone receives water supply from a 

storage facility open to atmospheric pressure through pumps to a closed pressurized 

system.   

5.4.1   Pumping Criteria 

The DOH requires that booster pump stations meet PHD and, also, for closed systems, 

meet fire flow plus MDD.  BS-1 and BS-2 operate as open system booster pump stations 

and, also, as interties with SPU’s Tolt Transmission Main.  As such, BS-1 and BS-2 must 

meet the requirements identified in WAC 246-290.  This intertie, because it comes from a 

separate water source, must be able to meet the MDD in conjunction with any storage 

facilities designed to accommodate peak demand periods on a daily or longer basis.   

The District has only one booster pump station to be evaluated as a closed system 

booster pump station.  The 615 Zone is a closed system because it does not have 

storage open to the atmosphere.  For closed systems, where the booster bump station 

transfers water to a higher-pressure zone closed to the atmosphere, a booster station 

must be able to meet peak hourly demand at 30 psi minimum at all service 

connections.  For reliability, the DOH recommends the BPS meet peak hourly demand 

when the largest capacity booster pump is out of service.  Also, a closed system BPS 

must meet fire suppression requirements when the largest capacity booster pump that 

Attachment A



SECTION 5 
NORTH CITY WATER DISTRICT  SYSTEM ANALYSIS 
 

WATER SYSTEM PLAN        PAGE 5-25 
CHS Engineers, LLC 

is routinely used is out of service.  In addition, if a closed system requires fire flow, the BPS 

must have backup power unless specific reliability requirements are met.   

For open systems, where the booster pump station transfers water to a higher-pressure 

zone and the water surface is open to the atmosphere (i.e., BS-1 and BS-2), equalizing 

storage may be utilized to meet peak hourly demand and fire suppression storage may 

be utilized to meet fire flow demand.  At a minimum, an open system BPS must meet 

maximum day demand and, also, must meet average day demand with the largest 

pump out of service for the system or specific pressure zone.   

The NC/DC Pump Station meets the needs of the 615 Zone and provides standby and 

fire flow to multiple zones using what was previously dead storage.  This station meets 

the criteria identified in the following section.   

5.4.2   Pumping Analysis 

The District recently completed the NC/DC Pump Station at the 3.7 MG Reservoir site to 

replace the former 615 Zone Booster Pump Station.  The new pump station was 

designed to: 

• Meet peak hourly demand at 30 psi minimum at all service connections.  The 

pump station provides this capability when the largest pump is out of service. 

• Meet fire flow plus maximum day demand. 

• Meet fire suppression requirements when the largest capacity booster pump 

that is routinely used is out of service. 

• Meet fire suppression requirements while maintaining 20 psi at all service 

connections. 

• Have a permanent onsite backup power source. 

• Provide capability to use the entire storage volume of the 3.7 MG Reservoir, 

to provide standby and fire flow for the 615, 590, 520 (proposed), 502, south 

potion of 432, 400, 307 and 237 Zones. 

5.5 WATER DISTRIBUTION SYSTEM ANALYSIS 

The District has approximately 96 miles of water main, not including individual customer 

service lines.  The system is predominantly cast iron and ductile iron pipe, which make 

up approximately 77 percent and 22 percent of the system, respectively.  Water main 

sizes vary from 2-inches to 20-inches in diameter, although 72 percent of the system 

consists of 6-inch and 8-inch diameter pipe.  Refer to Section 3.5 for more detail on the 

existing distribution system.  As part of this WSP, the District’s water system hydraulic 

model was calibrated to field collected data as required by WAC 246-290-230(1). 
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The District’s existing hydraulic model was reviewed and updated by BHC Consultants 

to provide current information regarding new system improvements and operational 

data on flows and facility operations.  This was the third calibration effort for this 

hydraulic model.  Field data was collected, and the model calibrated to match 

hydrant flow test data over a range of conditions (reservoir levels, pumps on/off).  

District telemetry data was used to verify the model was correctly predicting the 

pressures that were measured in the flow tests.  A memorandum summarizing the model 

calibration is included in Appendix H. 

Updated land use and flow demands were used in the updated hydraulic model.  The 

updated hydraulic model is operated with facility settings that represent a “worst-case” 

scenario for MDD plus fire flow demand and PHD at current year and future year (2039).  

For example, water storage tank levels represent a drawdown of the full volume of 

each reservoir, as each reservoir has its full contents available for ES, SB and FSS storage 

volumes at 30 psi or greater (with pumping at the 3.7 MG Reservoir).  This setting ensures 

that the system is analyzed at a point where stored volumes are limited as are system 

pressures as specified in the WSDM.   

The purpose of analyzing the existing system is to determine areas of the system that 

require improvements to meet the current and projected demands of the system under 

the various constraints discussed above.  Those areas requiring improvements at current 

and future conditions in the year 2039 are identified and reported in Section 6 – Capital 

Improvement Planning.  The analysis led to consideration of a significant reconfiguration 

of the existing pressure zones, increasing the level of service and providing operational 

redundancy.  A water age analysis was also performed, to compare the water age for 

the current system to that anticipated for the reconfigures distribution system and 

pressure zones.  The proposed improvements ensure the District meets the following 

steady-state flow conditions for the current year and through 2039: 

• Peak Hour Demand in each pressure zone and throughout the water system, 

under conditions that deplete all equalizing storage volume and assumes all 

sources are operating.   

• Maximum Day Demand with and without fire flow events.  

Those mains that did not meet the District design standards (identified in Section 4) were 

identified for improvements (Section 6).  

 

Attachment A



SECTION 5 
NORTH CITY WATER DISTRICT  SYSTEM ANALYSIS 
 

WATER SYSTEM PLAN        PAGE 5-27 
CHS Engineers, LLC 

5.6  SCADA SYSTEM ANALYSIS 

The District maintains a SCADA system to manage water system activities and to keep 

record of system information.  The District is currently in the process of updating the 

SCADA system to include:   

• Add telemetry controls to the two emergency supply stations with City of 

Mountlake Terrace. 
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SECTION 6 

CAPITAL IMPROVEMENT PLANNING 

 

6.1   OBJECTIVES 

Capital improvement planning is a critical aspect of the Water System Plan (WSP) as it 

identifies which improvements are necessary to maintain the capacity and integrity of 

the water system for current and future customers.  The planning process is focused on 

meeting the forecast demand as developed in Section 2 for the planning period.  

Improvements recommended in this section were identified in or arise from the system 

analysis documented in Section 5.  These improvements are recommendations for 

planning purposes and may not be constructed and/or funded by the District.  Rather, 

the proposed list of improvements is a basis for the District to plan and budget for facility 

maintenance and future improvements, as necessary in response to anticipated 

increasing demands.  The recommendations of this Section will support the District’s 

annual budgeting process.  The rate of growth and area of increased development in 

a specific year is not known, but the District will be ready to implement projects, or 

direct privately-funded improvements, when and where increased development 

occurs.  The schedule and scope of projects actually to be implemented will be based 

on the recommendations in this Section, but revised as appropriate given the 

conditions at that time.  See Tables 6-2 and 6-3 for a list of recommended 

improvements, the Capital Improvement Plan (CIP)1 and the corresponding facilities 

plans (Figures 6-1 and 6-2).  The CIP identifies projects that are associated by the 

location and type of improvement, or common issue to be addressed by several 

projects.  Specific projects determined to be necessary for local service as developer 

extensions and for new developments are not included in this CIP and will be 

determined at the time of application by the developer for water availability.   

6.2   PROJECT COST ESTIMATES AND SCHEDULES 

In order to provide long range planning of proposed water system improvements, 

detailed cost estimates are required.  These cost estimates are based on a variety of 

factors, including: documented costs of performing similar kinds of work in the recent 

past; engineering judgment; the availability of labor; the time of year of construction; 

market conditions; and other factors affecting construction costs at the time that the 

work is performed.  The planning level estimates provided in the WSP are intended to be 

conservative estimates which will be refined during the design process.  It is important to 

 
 
1 The District’s WSP, with CIP and annual updates of the District’s capital budget are all intended to 

constitute the District’s capital facilities plan as required by the State Growth Management Act. 
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realize that the actual design of the improvements and possible changes made during 

the design could significantly alter the cost of the project from the estimates presented 

in this WSP.  Prior to the implementation of any recommended project, any scope or 

permit requirement changes should be reviewed and the cost estimate updated to 

reflect updated conditions. 

The project cost estimates presented in the CIP are based on 20202 construction costs 

and include an allowance for allied costs to present total estimated project costs.  

These costs include construction costs plus a contingency of 10 percent plus overhead 

costs such as project administration, engineering, legal fees, taxes, etc.  Overhead 

costs have been computed at 35 percent of construction cost.  Total allied costs are 

estimated at 45 percent of estimated construction cost.  Implementation of projects 

beyond year 2020 will need to include consideration of cost escalation to the year of 

construction.   

6.3   CAPITAL IMPROVEMENT PLAN 

The CIP for the District is presented in Tables 6-1, 6-2 and 6-3.  As the District prepares 

and updates its CIP, it considers the needs of the system in several categories.  Using this 

approach helps identify which projects are associated and/or necessary in a particular 

sequence to meet a given objective for the system or its management.  Table 6-1 

presents these categories.  Table 6-2 presents all capital projects or programs identified 

for implementation throughout the 20-year planning period, including the 

recommended project start date and estimated project cost in 2020 dollars.  The 

project ID numbers correspond to the District’s 2020-2022 adopted budget.  The project 

numbers beginning with 100 were identified as a result of the hydraulic modeling and 

are shown on Figures 6-1 and 6-2.  These numbers differ from project numbers in 

previous water system plans.  Table 6-3 presents a summary for those projects planned 

within the first 10 years of the planning period, also in 2020 dollars.   

As reflected in Figures 6-1 and 6-2, the CIP includes projects anticipated to be 

completed by the District and projects anticipated to be privately funded.  The CIP and 

supporting facilities plan figures include the system modifications associated with 

revising the 432 and 502 Pressure Zones to reduce the size of the 432 Zone and create 

the proposed 520 Zone.  The proposed pressure zone configuration is indicated on 

Figure 5-1 and shown in plan on both Figures 6-1 and 6-2.  Additional details regarding 

specific improvements are presented in Section 5 of the WSP.   

 
 
2 January 2020 ENR Construction Cost Index for Seattle is 12,122. 
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6.3.1   Project Scheduling 

Projects as presented in Tables 6-2 and 6-3 have been scheduled based on known 

conditions at the time of completion of this WSP and are expected to change.  The 

schedule is based on a number of variables including development conditions and 

requests, economic conditions and available funding from District rates, charges 

and/or assistance funding that may be available from state or federal sources.  The 

District utilizes an annual budgeting process that includes review of project prioritization 

and scheduling.  Scheduling is based on a variety of factors and wherever possible, the 

District strives to accomplish pipeline projects in conjunction with street overlay 

improvements and other proposed infrastructure improvement projects.  By 

coordinating with other jurisdictions, costs savings are often realized through reduced 

project area restoration.  Project scheduling mainly considers system performance and 

water pressures.  Based on field work orders, the District is able to monitor the condition 

of pipelines and facilities and prioritize replacements based on known conditions.  

Another factor for consideration is accomplishing District projects in coordination with 

developer financed improvements to the system.  This approach provides a way for the 

District to work with developers on achieving the improvements within specific areas of 

the District.  As discussed in previous sections, the District has coordinated with the land 

use planning efforts of the cities of Shoreline and Lake Forest Park to identify which 

areas of the District are likely to experience the highest levels of growth and 

redevelopment.   
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TABLE 6-1 

PROJECT CATEGORIES 

Category Description 

A 
Projects necessary to create the new 520 

Zone 

B 

Projects necessary to accommodate 

proposed improvements by Sound Transit 

in vicinity of District facilities 

C 

Projects necessary to implement the 

recommended ShakeAlert Phase I and II 

actions and projects 

D 
Ongoing or periodic capital, equipment or 

planning and management activities  

E Ongoing annual activities within the system 

F 

Projects identified by the hydraulic 

modeling work to increase fire flow and 

reduce flow velocity 

G 
Miscellaneous projects planned within the 

next six years 
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SECTION 7  

OPERATIONS PROGRAM 

 

North City Water District Operations and Maintenance (O & M)/Engineering/Information 

Systems/Water Quality program consists of the following three elements:  Normal 

Operations; Emergency Operations and Preventive Maintenance.  This Section is 

intended to provide a summary of these three primary elements of the overall operations 

procedures of the District.  Sufficient detail is provided to give the reader an overview of 

operations activities but more detailed information is provided in District O & M Manuals, 

and emergency planning documents that are considered confidential for security 

reasons.  

North City Water District maintains a highly-qualified staff of management, administrative 

and field personnel, as well as all equipment and materials required to carry out day-to-

day functions of the District, preventative maintenance activities and “routine 

emergencies”.  Routine emergencies include pipeline breaks, hydrant damage, and 

errant construction activities that can sometimes damage a water system.  A list of 

qualified contractors and equipment specialists is maintained for emergency conditions 

that the District is not equipped to handle on its own.  An area-wide Mutual Aid 

Agreement (Washington WARN) is in place to provide a mechanism for loaning staff 

expertise, equipment, materials, and supplies between utilities within the region in the 

event of a substantial emergency such as an earthquake or severe storm.  The District is 

a member of WARN.   

In addition to regular operations, preventative maintenance and emergency response, 

this section provides an overview of the water quality monitoring program for the District.  

Please note that while the District relies on Seattle Public Utilities (SPU) for its water supply 

under normal operating conditions, the District is ultimately responsible for the water 

quality within the system.  A cooperative approach is taken to water quality monitoring 

with responsibilities shared between SPU and the District.  This provides a comprehensive 

and cost effective approach to routine sampling and ensures that upstream water 

quality parameters are taken into account in the analysis of water received by and 

delivered by the North City system.  

7.1 DISTRICT PERSONNEL 

North City Water District operates under the authority of three elected commissioners and 

functions under the direction of the District Manager, who is responsible for overall 

operation of the District and carrying out the policies and direction of the Board of 

Commissioners.  The Water System Operations Manager reports to the District Manager 

and is responsible for water quality, cross connection control and all other aspects of 
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water system operations.  In addition, the District relies on the services of Consulting 

Engineers, Legal Counsel and other contractors contracted as needed.  The current 

Organization Chart is shown on Figure 7-1.  

 

Figure 7-1 
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7.2 PERSONNEL RESPONSIBILITIES 

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

Table 7-1. 

TABLE 7-1 

PERSONNEL RESPONSIBILITIES 

Position Key Responsibilities 

Board of 

Commissioners 

Sets policy for the District and confirms that policy is implemented by the 

District staff.  Establishes priorities and goals for the District Manager.  Hires 

the District Manager to implement the policies and to manage District staff, 

administration and operation. 

District Manager 

Acts as the Chief Executive Officer of the District.  Responsible for overall 

management of the District.  Acts as the Public Information Officer and 

supervises the implementation of District policies and programs.  Leads the 

Management Team and supervises the operational and financial aspects of 

the District.* 

Operations Manager 

Responsible for the overall operation of the water system and 

implementation of Capital Improvement Projects.  Supervises the Operations 

Utility Lead and Utility Persons and plans the improvements and 

maintenance of the District water system for optimal operations.  Member of 

the Management Team.* 

Finance  Manager 

Responsible for the overall financial and administrative aspects of the District 

including budgeting, rates, and general accounting.  Supervises the 

Accounting Specialist, Customer Service Specialist and Executive Assistant.  

Member of the Management Team.* 

Accounting Specialist  

Under limited supervision performs all duties related to general, bookkeeping 

and accounting including payroll, general ledger entries, reconciliations, 

and accounts payable.  Assists the Finance Manager with special projects 

related to financial operations as assigned. 

Customer Service & 

Accounting Specialist 

Under general supervision and direction of the Finance Manager performs 

all duties related to customer service including utility billing, receipting, 

collections, and general administrative duties as assigned. 

Executive Assistant 

Under limited supervision performs administrative support tasks for the Board 

of Commissioners and management team.  Work performed may include a 

broad range of responsibilities involving and maintaining confidential 

information, compiling reports, furnishing information, scheduling meetings 

and preparing agendas, responding to routine correspondence, 

administrative support for the cross connection control program and 

researching background material.   

Operations Utility Lead 

 

Utility Person 

Under general supervision and direction of the Operations Manager 

performs meter reading and general maintenance and improvements to 

the water system including hydrants, meters, valves, mains, and pressure 

reducing valves.  Works with system telemetry system and performs other 

water related work for the benefit of the District. 

* Management Team Members are involved in the day-to-day decision-making processes and are 

part of the budget process for system improvements.  They also play a key role during system 

troubleshooting, emergency response situations, implementation of system upgrades. 
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7.3 PROFESSIONAL CERTIFICATIONS 

Washington State Law (WAC 246-292) requires the District’s system to be operated by 

one or more certified operators.  In addition, specialty certification is required for 

backflow device testing. Table 7-2, Personnel Certifications, shows the current 

certifications of the District's operations and maintenance staff.  

TABLE 7-2 

PROFESSIONAL CERTIFICATIONS 

Name Position 
Registrations and 

Certifications 

Diane Pottinger District Manager WDM4 

Dennis Clouse Operations Manager WDM4 

Mike Oberstadt Operations Utility Lead WDM4, WDS1, CCS 

Bob Heivilin Utility Person IV/Water Quality WDM4, WDS1, CCS, BAT 

Toby Bigger 
Field Inspector/             

Special Projects Coordinator 
WDM3 

Jesse Foss Utility Person IV WDM2 

Harold Berge Utility Person III WDM2 

Jon Nichols Utility Person I WDM1 

Certification Definitions: 

WDM - Water Distribution Manager                           WDS - Water Distribution Specialist 

CCS - Cross Connection Control Specialist               BAT - Backflow Assembly Tester 

 

It is District policy to maintain a well-qualified, technically trained staff.  The District 

annually allocates funds for personnel training, education, certification, and membership 

in professional organizations, such as the American Water Works Association (AWWA). 

The investment in training results in improved safety, skills, and confidence. 

7.4 EQUIPMENT AND SUPPLIES 

The District has several types of equipment available for daily routine operation and 

maintenance of the water system stored at its maintenance and storage facility.  If 

additional equipment or specialized equipment is required for specific projects, the 

District will rent or contract with a local contractor for the services needed. An inventory 

of supplies in sufficient quantities for normal system operation and maintenance and 

short-term emergencies is stored at the maintenance facility.  A list of equipment and 

supplies used in the normal operation of the water system is shown in Table 7-3. 
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TABLE 7-3 

EQUIPMENT AND SUPPLIES 

EQUIPMENT SUPPLIES 

Backhoes P.P.E. (Personal Protective Equipment) 

Dump Truck Meter Boxes 

Utility Trucks Ductile Iron Pipe 

Trash Pump Water Meters 

Vacuum Excavator Hydrants 

Air Compressors Copper Pipe 

Cut-off SAW Paint 

Freeze Unit Miscellaneous Fittings and Couplings 

Portable Generator Disinfectant Supplies 

Pneumatic Hole-hogs Water Quality Monitoring Supplies 

Gas Detectors Safety Equipment 

Ventilator First Aid Supplies 

Compactor Emergency Supplies 

Temporary RP devices  

Hydraulic Shoring Shield  

Safety Cones and Signs  

Fire Flow Test Equipment  

Water Quality Test Kits  

Assorted Hand and Power Tools  

 

 

7.5 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 District's maintenance procedures are excellent, 

with prompt customer service and response ensuring that customers receive high quality 

water service and limited interruptions. 

7.5.1 Continuity of Service 

North City Water District has the structure, stability, authority, and responsibility to assure 

that water service will be continuous.  For example, periodic changes in the members of 

the Board of Commissioners or staff would not have a pronounced effect on the District's 

customers or quality of service 

7.5.2 Routine Water Quality Sampling 

The 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 
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contained in WAC 246-290-300 and the minimum monthly routine coliform sampling 

requirements are summarized in Table 2 of that regulation.  SPU currently performs all 

routine coliform sampling throughout the District’s distribution system which reduces 

regional water quality monitoring costs and maintains a regional water quality 

perspective to determine effectiveness of current treatment at the regional level.  A 

minimum of 30 samples are taken each month.  A further discussion of the water quality 

monitoring program is contained in the District's Coliform Monitoring Plan (Appendix G) 

and a summary of monitoring results is reported annually to District customers in the 

Consumer Confidence Report (CCR) and monthly to DOH. 

North City Water District maintains responsibility for the quality of water within the 

transmission, storage and distribution system.  Water quality is ensured by testing in 

accordance with all current requirements and a schedule agreed to by the District and 

DOH.  In addition, hydraulic modeling is used and updated to verify adequate water 

circulation and therefore, water quality.  Water quality sampling requirements are 

summarized in Table 7-4.  The District currently receives the majority of its supply, under 

normal operations, from the City of Seattle Tolt River Source.  The rest of the supply will be 

from the Cedar River Source via SPU’s Northwest Sub-Regional System.  A copy of SPU’s 

current water quality data from the source and District specific water quality data is 

summarized in the CCR.  This information is presented to North City Water District customers 

annually in accordance with the EPA requirement for preparing and distributing CCRs.  A 

copy of the most recent CCR is included in Appendix E.  

The Disinfection By-products (DBP) Monitoring regulation requires additional testing to 

determine the likelihood or presence of disinfection by-products within the water system.  

These by-products are formed as water ages, and chlorine dissipates and precipitates 

from the drinking water supply.  The District completed a Coliform Monitoring Plan.  DBP 

monitoring results will be analyzed to determine if re-chlorination facilities or additional 

system looping is required to achieve more efficient distribution of water in accordance 

with water consumption patterns.  The District has 16 water quality monitoring stations and 

will continue to monitor the water quality of the system.  SPU performs sampling and DBP 

monitoring within the District on a quarterly basis.  The schedule for 2020 is included in 

Appendix G as a representative outline of the DBP sampling frequency. 

  

Attachment A



    SECTION 7 

NORTH CITY WATER DISTRICT   OPERATIONS PROGRAM 

 

 
WATER SYSTEM PLAN  PAGE 7-7 

CHS Engineers, LLC 

TABLE 7-4 

WATER QUALITY TESTING 

LOCATION TEST 
LAST 

TESTED 
SCHEDULE COMMENTS 

Throughout 

Water System 

 

Bacteriological 

 

On-

Going 

SPU draws a 

minimum of 30 

samples per 

month by 

agreement with 

DOH 

SPU does initial testing; 

follow-up sampling done 

by North City Water 

District 

Throughout 

Water System 

 

TTHM & HAA5 

 

Quarterly 

Monitoring Plan 

Submitted to EPA 

Stage 2 testing in 

accordance with DBP 

Monitoring Program 

Throughout 

Water System 
Lead/Copper 2017 Every three years 

Tested in 2017 and every 

three years thereafter.  

Throughout 

Water System 
Asbestos   

No AC Main Within North 

City Water District – Not 

Required 

 

 

7.5.3 Cross-Connection Control 

The District has adopted a cross-connection control program to comply with WAC 246-

290-490 pertaining to contamination of potable water due to cross connections. Backflow 

prevention devices are required at service connections where a potential for 

contamination exists.  The Appendices include a copy of the District’s current Cross-

Connection Control Program. Several of the District’s staff are certified Cross-Connection 

Control Specialists, as shown previously in Table 7-2.   

7.6 MAPPING AND AS-BUILT DRAWING RECORDS 

Maintenance of drawings is essential to maintenance crews, planners, developers and 

anyone else needing to know how the water system is laid out throughout the District. 

The drawing records are stored in an organized file and are maintained by the 

Operations Department. A GIS-based master drawing of the water system is also 

maintained by the Operations Department to provide an accurate water system map 

for use by all District personnel.  The drawing is created from as-built records and contains 

water main information such as pipe size, material, and year installed.  The District has 

recently completed the valve and hydrant database which will be integrated with the 

GIS system in the future. 

7.7 LOCATION OF RECORDS 

The following identifies the location where the District stores records: 
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• Bacteriological Analysis, Chemical Analysis: North City Water District 

Administration Building. 

• Daily Source Meter Reading: North City Water District Administration Building. 

• Project Reports, As-Builts, Construction Drawings: North City Water District 

Administration Building. 

• Water System Plan: District Management Team.  District Manager, Operations 

Manager and Finance Manager’s Offices. 

• Hazard Mitigation Plan, Emergency Response Plan, Coliform Monitoring Plan and 

Vulnerability Analysis:  District Manager and Operations Manager’s Offices. 

7.8 SAFETY PROCEDURES AND EQUIPMENT 

Safety is the concern and responsibility of all water Operations and Maintenance staff.  

To maintain the highest level of safety, the District has taken steps toward educating its 

staff and providing resources to ensure a safe working environment.  The District strives to 

improve its safety program on an on-going basis.  The AWWA publishes a manual titled 

"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.  One of the District’s Water System Technicians serves as the Safety 

Coordinator. 

Table 7-5 identifies procedures to be followed for the most common operation and 

maintenance tasks for the water system 

 

TABLE 7-5 

SAFETY PROCEDURES 

ACTIVITIES PROCEDURES 

Working in Confined Spaces 
Follow state requirements for confined space 

entry. 

Working Around Heavy Equipment 
Obtain proper training and follow all safety 

procedures. 

Working On or Around Water Reservoirs 
Follow proper safety harness procedures for 

working on tall structures. 

 

 

A copy of “Safety Data Sheets” (SDSs, formerly known as "Material Safety Data Sheets", 

MSDSs) for the chemicals used in the operations and maintenance of the water system 

are available anytime for District Staff to review via electronic database.  Paper copies 

of SDSs are also maintained at each District facility.  The data sheets identify the chemical 

name, hazardous ingredients, physical data, fire and explosion hazard data, health 
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hazards, spill and disposal procedures, user protection information, handling, and storage 

precautions, as well as other information about the product. 

All water system employees have basic first aid and CPR training, and all staff assigned 

for field duties have traffic flagger certification.  All vehicles owned and operated by the 

District are required to have first aid kits.  First aid kits are also located at the District's 

Administration and Water Maintenance Facilities. 

North City Water District follows all appropriate OSHA and WISHA regulations in its day-to-

day operations and complies with the following state requirements: 

• WAC 296-62-145 to 14529 Part M - Entry into confined spaces. WAC 296-155-650 to 

66411 Part N - Shoring of open ditches 

• WAC 296-155-429 - Lockout-Tagout for work on energized or de-energized 

equipment or circuits 

• WAC 296-155 Part C I - Fall restraint for access to the top of the District's water 

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

7.9 EMERGENCY OPERATIONS  

The District is well equipped to accommodate short-term system failures and 

abnormalities. Its capabilities are summarized in the following descriptions. 

7.9.1 Multiple Supply Capability 

The District installed a permanent supply station connecting to the Cedar River Supply in 

2011.  Loss of operation of its main supply stations from the Tolt can be supplied entirely by 

this supply station (SS-4) and an emergency intertie station at the same location.  There 

are also two emergency interties with the City of Mountlake Terrace could be used to 

supply water on an emergency basis.   

7.9.2 Multiple Reservoirs 

The 3.7 MG Reservoir serves the District's existing 615, 590, 502 and 400 Zones.  The 2.0 MG 

Reservoir serves the 432, 307 and 237 Zones.  The reservoirs and their associated 

transmission mains, the booster and supply stations, and pressure reducing valves provide 

the capability to distribute water throughout the system when one of the reservoirs is out 

of service.  In the event the SPU Tolt Transmission Main is out of service between SS-2 and 

SS-1, the second supply line (from the Northwest Sub-Regional system) can supply water 

to the entire District. PRS 13 will provide water to the 2.0 MG Reservoir if needed (water 

would be supplied from SS-4 to the North City/Denny Clouse Pump Station then it would 

supply the 502 Zone which would then feed the 432 Zone and be a source of supply for 

the 2.0 MG Reservoir.  The 2.0 MG Reservoir can supply water to the 432 and lower zones. 
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7.9.3 Distribution System 

The District has attempted to loop water mains wherever possible to improve water 

circulation and reliability. 

7.9.4 Emergency Equipment 

The District is equipped with the necessary tools to deal with common and significant 

emergencies associated with water main failures. If a more serious emergency should 

develop, such as a major weld rupture or collapse, the District may hire a local contractor 

to make repairs to alleviate the emergency condition. 

7.9.4.1   Emergency Telephone 

Key or "on-call" personnel can be reached any time by the District’s internal 

phone system, Police Department, Fire Department and 911. 

7.9.4.2   On-Call Personnel 

The on-call utility person is equipped with a cell phone, service vehicle and 

is typically able to respond to emergency calls within 60 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. 

7.9.4.3   Material Readiness 

Some critical repair parts, tools, and equipment are on-hand and kept in 

operational condition. As repair parts are used, they are re-ordered. 

Inventory is kept current and is adequate for most common emergencies, 

which can reasonably be anticipated.  The District has access to an 

inventory of repair parts, including parts required for repair of each type and 

size of pipe within the service area. 

7.9.5 Cross Training 

District operations and maintenance employees are trained in all areas of the District.  By 

cross training, the District is able to draw from a pool of workers that are qualified to deal 

with water related issues in the event of an emergency.  This places the District in a position 

of readiness enabling it to effectively deal with almost any problem that arises. 

7.10 EMERGENCY RESPONSE PROGRAM 

The "North City Water District Emergency Response Plan" identifies procedures that would 

be carried out in the event of a serious emergency or disaster situation.  The District has 

also prepared a Vulnerability Analysis that identifies potential areas of the water system 

that might be vulnerable to intentional damage.  Copies of these plans are kept on file 
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with the District and are considered confidential under the provisions of the Homeland 

Security Act.   

The District’s annual work allocation and budget account for the field crew to have some 

unexpected events.  These unplanned events require immediate attention by staff.  Field 

crews are accustomed to responding to these events on an on-call basis.  In the event 

of a regional emergency, the District has identified that staff will follow the Incident 

Command Structure (ICS).  Staff and the Commissioners completed ICS-100, -200 and -

700 training in February 2020.  The District Manager and Operations Manager have 

completed additional ICS-300 and -400 training.  The District expects to update and 

adopt a Business Continuity Plan in the near future. 

The District has previously adopted a water shortage contingency response plan.  The 

District plans to review and update the plan in context of the current understanding of 

water supply conditions and considering the SPU “Water Shortage Contingency Plan” 

updated in March 2018.   

The federal America’s Water Infrastructure Act (2018) requires public water systems 

serving more than 3,300 people to complete  a Risk and Resiliency Assessment and an 

updated Emergency Response Plan.  The District must certify completion of its Assessment 

by June 30, 2021 and completion of its updated response plan by December 30, 2021.  

The Assessment must consider the vulnerability of the District’s system and operations to 

malevolent attacks including cyberattacks and vulnerability to interruptions or damage 

due to natural hazards.   

7.11 PUBLIC NOTIFICATION 

The federal Safe Drinking Water Act (SDWA) and WAC 246-290-330 require purveyors to 

notify their customers if any of the following conditions occur: 

• Failure to comply with a primary MCL described under WAC 246-290-310. 

• Failure to comply with a surface water treatment technique. 

• Failure to comply with monitoring requirements under WAC 246-290. 

• Failure to comply with testing requirements. 

• Failure to comply with a DOH order. 

• Failure to comply with a variance or exemption schedule from DOH. 

• If system is identified as a source of waterborne disease outbreak. 

• If DOH issues the system a category red operating permit. 

• If DOH issues an order. 

• If the system is operating under a variance or exemption. 
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Specific notice content, distribution channels, and time limit requirements as specified in 

WAC 246-290-330 must be in compliance when notification is required. 

7.12 PREVENTIVE MAINTENANCE 

Maintenance schedules that meet or exceed manufacturer's recommendations have 

been established for all critical components in the water system. The schedule presented 

in Table 7-6 is used as a minimum for preventive maintenance: 

The District Manager and Operations Manager have determined that the District's current 

operations and maintenance staff of six is sufficient to provide the normal level of 

operation and maintenance activities identified herein.  Contracting out certain non-

scheduled maintenance items may be necessary in unique circumstances.   

 

TABLE 7-6 

PREVENTIVE MAINTENANCE SCHEDULE 

Storage Facilities 

Weekly (Friday) Check security and inspect facilities for proper operation. 

As Needed 

Clean and check interior condition, vents, hatches, etc. (every 3 to 4 

years). 

Repaint interior and exterior as needed on tanks (estimated every 15 to 

25 years). 

Water Mains 

As Needed Leak detection survey. 

Annually 
Flush mains and dead-end lines (or as needed due to water quality 

complaints or known problem areas). 

Supply and Pump Stations 

Weekly 

Observe and record motor current draw (three phases); check packing; 

log and record volume delivered and pump motor hours; check motor oil 

level; measure and record discharge pressure; check motor noise, 

temperature, vibration. 

Weekly Check security. 

Annually Change motor oil. 

As Needed 
Calibrate flow meter; maintain electrical and mechanical equipment; 

paint structures and piping. 

Pressure Reducing Stations and Emergency Interties 

Annually 
Flush and check all valves and screens; check pressure settings;  

rebuild and paint as necessary. 

Isolation Valves 

Bi-annually 
Operate full open/closed; uncover where buried; clean out valve boxes 

and repair as necessary. 
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Hydrants 

Bi-annually 
Operate and flush; check drain rate; lubricate as necessary; measure 

pressure; paint as necessary. 

Meters 

Varies 

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 and Blow-off Assemblies 

Bi-annually Flush and inspect. 

Telemetry and Control System 

Daily Check master and RTU’s for proper operation; repair as necessary. 

As Needed Software maintenance, system backups and software upgrades 

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. 

Optimum schedule of preventative maintenance is presented.  Actual schedule of maintenance 

may vary depending on previous staff experience, history of facilities and unanticipated needs of 

the District. 
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SECTION 8 

FINANCING AND IMPLEMENTATION 

 

8.1. INTRODUCTION  

The purpose of this section is to assess financing options for implementation of the Water 

System Plan (WSP) and Capital Improvement Plan (CIP) identified in Section 6.  A ten-

year proposed budget is also provided that identifies the overall revenue requirements 

compared to anticipated income.  This section is not intended to be a rate analysis, but 

is provided as a cursory review of revenue requirements and identification of potential 

funding sources, to confirm the feasibility of implementing the CIP, if necessary to 

respond to anticipated growth as well as complete recommended system 

improvements.  A Connection Charge Study was completed in 2017 and will be 

updated with the completion of the comprehensive planning efforts.  A Cost of Service 

Rate Review was completed in December 2019.  References to both these studies are 

included in this section. 

8.2. OVERVIEW OF FINANCIAL OPERATION  

The provision of water service is essential to the preservation of public health, safety and 

protection of the environment.  Because these systems must maintain a high level of 

integrity, they require a much greater capital investment to operate and maintain than 

most other public services.  Most water utility costs are fixed, due to the nature of 

funding large capital improvements, and the relatively stable costs of operating labor, 

insurance and other expenses which do not vary with water use.  Fixed costs, which are 

incurred whether or not customers consume water, are associated with making the 

service available at the point of customer use.  A smaller proportion of a utility system’s 

cost is variable and changes with the volume of water consumed and/or used (i.e. the 

cost of purchased water, power for pumping, etc.). 

As a publicly owned and operated utility district, the District is not burdened with 

competing interests for funds and is able to dedicate 100% of revenues to the operation 

maintenance and improvement of the utility.  North City Water District strives to maintain 

reasonable water rates through the efficient management of funds and careful financial 

planning.  In addition, the District is able to keep rates low because public utilities: 1) do 

not pay federal income taxes, 2) receive lower interest rates on financing through tax-

exempt bonds and state revolving fund low-interest loans, and 3) do not have to pay 

dividends to stockholders.  Operating revenue in excess of operating expenses, and 

debt service on financing, can be re-invested into the utility system.  This reduces the 

need to secure outside funding for capital improvements, reduces financing costs and 

results in lower utility rates. 
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8.3. FINANCIAL CONSIDERATIONS  

The financial records of the District have been reviewed to determine the financial 

capability of the District to provide a high quality level of service and complete the 

recommended improvements identified in the Capital Improvement Plan contained in 

Section 6 of this document.  The District's 2018 financial statement is summarized in Table 

8-1 and identifies the District's overall operating expenditures.   

 

TABLE 8-1 

2018 FINANCIAL STATEMENT SUMMARY  

Operating Revenues  

 Water Sales $   6,832.672 

 Other revenue         408,724 

 Total Operating Revenue      7,241,396 

Operating Expenses  

 Operating Expenses      6,202,413 

Net Income      1,038,983 

Other Income and Expenses  

 Non-Operating Revenues (Expenses)        (221,319) 

Capital Contributions  

Capital Contributions          725,174 

Change in Net Position  $   1,542,838 

Changes in Net Position  

 Beginning of Year Net Position  $ 32,014,417 

 Change in Net Assets       1,542,838 

 Net Position before Prior Period Adjustment     33,557,255 

 Prior Period Adjustment     (604,116) 

 End of Year Net Position $ 32,953,139 

   

 
Tables 8-2 and 8-3 indicate budgeted expenditures through the year 2024 and for the 

period 2024-2029, respectively.  Major considerations utilized in estimating these 

expenditures include: 

• Administration, operation, maintenance, and the day-to-day expenses of 

operating the system, including the purchase price of water supply (all as 

discussed in Section 7) and costs associated with treatment and water quality 

monitoring. 
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• Debt service requirements to provide for repayment of interest and principal for 

all outstanding loans and bonds used to complete previous system 

improvements. 

• Financing of capital improvements that are required to provide adequate service 

to the projected population within the retail water service area.  These 

improvements are detailed in Section 6 of the WSP.   

• Financing of renewal and replacement of existing facilities that have been in 

service longer than their typical useful life and have become obsolete.  These 

replacements are generally limited to undersized and/or leaking lines and 

appurtenances and are detailed in the Appendices. 

• Other requirements or special projects that are anticipated within the planning 

period.  
 

TABLE 8-2 

PROJECTED BUDGET   2019-2024 

  2019 2020 2021 2022 2023 2024 

Beginning of Year 

Balance 
 

$11,490,458   $9,793,449   $6,090,645   $ 6,497,347  7,813,573  $ 7,054,216  

Water Sales $7,012,327 $7.352,826 $7,646,939 $7,952,816 $8,270,929 $8,601,766 

Non-Rate Revenue 428,758 415,425 426,822 439,622 452,842 466,495 

 Total Revenue 7,441,085 7,768,251 8,073,760 8,392,439 8,723,771 9,068,261 

Expenses -4,872,943 -5,134,478 -5,367,805 -5,621,145 -5,871,059 -6,133,802 

Net Revenue 2,568,141 2,633,773 2,705,956 2,771,294 2,852,712, 2,934,459 

Connection Charges 199,670 242,646 607,353 35,662 174,871 36,674 

Investment Interest 

Income 135,215 111,799 96,113 110,056 129,199 117,972 

Other Non-Operating 

Revenues (Expenses) 234,170 -131,000 -133,000 1,365,000 -138,000 -141,000 

Debt Service -964,866 -781,498 -881,623 -881,498 -885,085 -882,185 

Junior Lien Debt Service -255,558 -252,326 -249,301 -246,275 -243,250 -240,224 

Planned CIP -3,613,783 -5,526,198 -1,738,796 -1,838,012 -2,649,805 -1,158,524 

       

End of Year Balance $9,793,449 $6,090,645 $6,497,347 $7,813,573 $7,054,216 $7,721,388 

Note: 

Even though 2019 is complete, the budget values are reported, as actual figures are not yet available. 
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TABLE 8-3 

PROJECTED BUDGET   2025-2029 

    2025 2026 2027 2028 2029 

Beginning of Year Balance  $7,721,388   $8,908,149   $9,205,866   $8,763,202   $14,436,981  

Water Sales $8,945,837 $9,303,670 $9,675,817 $10,111,229 $10,566,234 

Non-Rate Revenue 480,597 495,164 510,212 526,247 542,818 

  Total Revenue 9,426,434 9,798,834 10,186,029 10,637,475 11,109,052 

Expenses -6,418,695 -6,718,517 -7,034,142 -7,421,645 -7,777,303 

Net Revenue 3,007,739 3,080,317 3,151,886 3,215,830 3,331,749 

Connection Charges 598,810 37,746 393,598 38,971 294,735 

Investment Interest 

Income 
127,994 146,526 152,502 148,116 230,767 

Other Non-Operating 

Revenues(Expenses) 
-144,000 -147,000 -150,000 9,897,000 -106,000 

Debt Service -883,985 -880,335 -881,385 -1,471,984 -1,468,234 

Junior Lien Debt Service -237,199 -234,174 -231,148 -228,123 -225,097 

Planned CIP -1,282,598 -1,705,364 -2,878,117 -5,926,032 -6,206,404 

            

End of Year Balance $8,908,149 $9,205,866 $8,763,202 $14,436,981 $10,288,497 

              

 
8.4. WHOLESALE WATER SUPPLY COSTS 

A significant portion of the District’s operating expenses is the wholesale water costs 

associated with purchase of water from the Seattle regional water supply system (SPU).  

In 2001, the District and Seattle entered into a new, 60-year wholesale water supply 

agreement, a copy of which is included in Appendix D.  The terms of the contract do 

not change the configuration of how the District receives its water supply from Seattle.  

The District has five connections to the regional system with two backup connections, 

any of which could entirely provide the contracted amount of 3,330 gpm.  The two most 

recent connections are on Seattle’s Northwest Sub-Regional System which is a separate 

wheeling agreement.  There are three potential changes to the SPU contracts in the 

coming two years:  (1) The 60 year contract has provisions to be reviewed every 20 

years, which is expected to be done in 2020 and 2021.  (2) The rates are reviewed every 

three years and are expected to be reviewed in 2020 for the 2021-2023 period.  (3) The 

wheeling agreement was last reviewed in January 2016 and will be reviewed every five 

years.  The wheeling rate for the 2019-2023 period is $0.07/hundred cubic feet (ccf). 
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8.5. FUNDING SOURCES  

The following funding sources are utilized by the District for funding of operating 

expenses and capital improvements. 

8.5.1 Water Sales 

Income from water sales is the District's primary source of revenue and is utilized to 

finance all expenses that are not otherwise funded by developer extensions, 

assessments, or general facility charges/connection charges.  Typical expenses financed 

from water sales include: operation and maintenance; water supply; water quality 

analysis; administrative, accounting and collection expenses; taxes; debt service 

requirements; system renewal and replacement; and, other general operating 

expenses. 

The District adopted a new rate structure in December 2019 (see Table 8-4).  These rates 

include a separate irrigation class in order to encourage water conservation.  Because 

this rate structure is designed to encourage conservation and, if effective, will reduce 

consumption and sales, it is imperative that water sales and revenues be closely 

monitored to insure that water rates and revenues are sufficient. 

The District's revenues and expenses are reviewed periodically throughout the year to 

insure that operations are conducted in a financially responsible manner.  Annual 

budgets are prepared in order to estimate expenditures for the following year.  Water 

rates are then reviewed to determine adequacy of projected revenues to cover 

anticipated expenditures.  The District completed a Cost of Service Water Rate Review 

in December, 2019.  This review included a long-term analysis of the District’s 

infrastructure cost needs and funding capabilities, and a cost-of-service analysis.   

 

TABLE 8-4 

WATER RATES EFFECTIVE JANUARY 1, 2020 

Customer Class 
Bi-Monthly 

Base Rate 

All  

ccf 

1-4 

 ccf 

5-10  

ccf 

11-24  

ccf 

25+ 

ccf 

Single-Family1 $51.47 
 

$2.54 $3.99 $5.45 $6.90 

Non-single Family $51.47 $4.43 
 

   

Irrigation $44.58 $7.70     

Sprinkler Meters $10.30 
  

   

Fire Protection Rate    

per ERU 
$ 9.29 

  
   

1Single-Family customers are billed bi-monthly. 
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8.5.2 Connection Charges  

Connection Charges, also known as General Facility Charges, are authorized by RCW 

57.08.005(10) and levied against newly connecting customers in order to cover their 

equitable share of the cost of the water system.  The District requires developers of 

property within the District to install those water system facilities that are necessary for 

domestic and fire protection service to the property.  Connection Charges are 

determined and assessed in accordance with state regulations governing such charges.  

The Board of Commissioners adopted new connection charges in July 2017 (Resolution 

2017.07.13).  These charges, along with the rates, will be adopted periodically as 

needed.  Current District Connection Charges are summarized in Table 8-5.  The 

connection charges will be updated following adoption of this WSP.  SPU increased their 

Facilities Charge from $895 to $965 per ERU beginning in 2019.  A 1” and smaller meter is 

identified to be 1.12 ERU, for new retail service connections beginning January 1, 2019.  

Both the District connection charge and SPU Facilities Charge increase with larger water 

meters, corresponding to increased capacity measured in ERU capacity. 

 

TABLE 8-5 

DISTRICT CONNECTION CHARGES 

Description 

Meter 

Equivalent 

Charge 

Fire Charge 

Per Meter 

Charge 

Square Foot 

Low Density – Single Family $4,786 $724  

High Density – Non-Single Family $4,786 -- $1.22 

Adopted 2017. 

 

8.5.3  Utility Local Improvement District (ULID) Financing 

Utility local improvement districts (ULIDs) are a means by which improvements can be 

financed by those property owners directly benefiting from the system improvements.  

This method of financing must be supported by the majority of property owners and may 

be initiated either by petition or by District resolution.  ULID financing is generally used for 

local facility improvements in areas not previously served or where existing facilities are 

not adequate to support the type of development proposed for an area.  Financing is 

typically by bond sales or loans with the costs of improvements typically allocated and 

assessed against the benefiting property owners within the ULID area.  Revenue from 

rates, however, can also be used for the repayment of bonds required to finance a ULID 

improvement, allowing for District-wide participation for portions of ULID projects. 
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8.5.4 Developer Financing 

Financing by a developer is used when proposed development would extend service to 

previously unimproved property or property that is redeveloped and requires 

improvements to the existing water system.  

8.5.5 Combination Financing by Developers and the District 

It may be necessary in some instances to require a property developer to construct 

facilities that are oversized for the current development in order to provide for the 

comprehensive development of the overall water system.  In these instances, the District 

may enter into an agreement to reimburse the developer for the extra costs associated 

with increasing the size of the facilities over that required to serve the property proposed 

for development.  Oversizing should be considered when it is necessary to construct any 

pipeline over 8-inches in diameter in single-family residential areas.  Construction of any 

pipeline in multi-family, commercial or industrial areas that is larger than the size required 

to serve the current development proposal is also typically considered oversizing.   

8.5.6 Bond Financing 

Bond financing can be achieved by the sale of either general obligation or revenue 

bonds.  Revenue bonds issued by the District do not require voter approval and may be 

financed by revenue from water sales, connection charges, latecomer charges and 

other funds.  Bond financing is utilized by the District for system-wide improvements. The 

District’s most recent bond rating is Aa3. 

8.5.7 State and Federal Grants and Loans 

Grant financing has become increasingly scarce for utility systems in recent years but is 

still available for some specific instances.  The District stays abreast of available grant 

funding through its memberships in various organizations and ongoing work with State 

and Federal agencies and applies for funding as appropriate.   

The District takes advantage of grant and loan programs established to provide funding 

for water system improvement projects.  These include the Drinking Water State 

Revolving Fund (DWSRF) loan program, periodic specific issue funding grants offered 

through State and Federal government such as DOH, and the State Department of 

Commerce Public Works Trust Fund (PWTF) loan program.  When funds are available, the 

PWTF loan program offers different types of loans including emergency, pre-construction 

and construction loans.   

The DWSRF funds a variety of water system upgrade projects, but priority is given to 

projects that address water quality issues and source improvements.  Loans are 

available for up to 100% of total project costs, with a 1% loan origination fee assessment.  

The interest rate fluctuates with the term of the loan and varies with market conditions.  

In 2019, rates were 2.25% with a lower interest rate option if the project is completed 
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within two years following contract execution.  Projects must complete the construction 

competitive bid process within 18 months of contract execution.  The District obtained 

close to $4 million in DWSRF loans in 2013. 

Other DOH-sponsored funding in recent years has included grants for drinking water 

system repairs and consolidation.  These grants are for infrastructure improvements 

required to facilitate consolidation, restructuring, and receivership projects and must be 

publicly owned.   

Previously, the District has been successful in obtaining PWTF loans to fund water system 

improvements.  Loans were available for Pre-Construction, Construction, and Capital 

Facilities Planning activities.  The Pre-Construction loan was offered for design, 

engineering, preparing bid documents, environmental studies and acquiring rights-of-

way for eligible facilities.  PWTF Construction loans have historically been available for 

projects that repair, replace and improve public infrastructure systems, including 

domestic water and sanitary sewer systems.  The first loans since 2009 using funds from 

the Public Works Assistance Account were issued in August 2019 at interest rates ranged 

from 1.58 to 0.79% based on if the loans are pre-construction or construction loans and 

the financing health of the community.  The District has no outstanding PWTF loans in 

2020. 

8.6. CAPITAL IMPROVEMENTS TYPES  

Capital improvements can be divided into two primary types: General Facilities; and 

Local Facilities.  Both of these can be financed in a variety of ways that are outlined 

below. 

8.6.1     General Facilities 

General facilities include those system facilities that benefit the overall system or a large 

portion of it.  General system facilities in the District include meter sources, interties, 

storage reservoirs, pump stations and transmission mains as well as building construction, 

communications, required reports, geographic information system (GIS), emergency 

water supply and distribution projects.  These are the most difficult type of facilities to 

finance because of the large costs associated with the facilities or systems.  These 

facilities are sized according to District standards  The District periodically reviews its 

connection charges to insure that they are adequate to cover each customer’s 

equitable share of general system facilities.  General system facilities typically financed 

are as follows and may be utilized independently or in combination: 

• Requiring the initial developer of a large property requiring specific general 

facilities to pay for the improvements with a latecomer arrangement as 

additional areas develop; 

• District funding of improvements and assessing a connection charge to each 

property owner within the defined benefiting area as development occurs.  These 
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charges must cover all costs incurred, including interest on money and an 

allowance at an amount that will amortize the investment. 

• District-obtained grants of low interest loans to assist in the construction of 

improvements, with payback by rates, connection charges or other funds 

available to the District.  

8.6.2 Local Facilities 

Local facilities such as water distribution lines and appurtenances benefit a smaller area 

than general facilities and the costs for these improvements can be directly attributable 

to the properties that receive direct benefit from the improvements.  Generally, local 

facilities are identified as the water lines serving a particular property, but may include 

other specific facilities required to provide service such as pump stations, pressure 

regulating valves or system interties which provide backup service to the peripheral 

areas of the District.  Local facilities are typically financed by one or more of the 

following: 

• Formation of a ULID 

• Water System Extension Agreement and financing 

• Special Assessment Charges 

• District financing of improvements with local facilities charges utilized to offset 

costs as customers connect 

• Latecomer agreement 

• Grants and outside assistance to reduce local costs, including District assistance 

where appropriate 

8.7. PROJECTED FUNDING: CAPITAL IMPROVEMENT PLAN PROJECTS 

The District completed a Cost-of-Service Rate Review in November 2019.  The following 

summary lists how the key findings/decisions included in the study are carried forward in 

this WSP: 

• The capital investment analysis showed that if the District were to continue to 

renew and replace infrastructure at its current pace and fund it with a 

combination of new debt, rates, and connection charges, it will be able to 

maintain the current level of service with rate increases slightly above inflationary 

levels due to expected rate increases from SPU.  As new bond sales or loans are 

considered, the District evaluates the potential cost savings of concurrently 

retiring or refinancing existing debt. 

• The Board of Commissioners intend to use a funding option that uses debt, rates, 

and capital reserves to fund operating and capital costs with the objective of 

maintaining capital reserves between $4 and $8 million. 

• The customer classes will be maintained as Single-Family, Multi-family, Non-

Residential and Irrigation, in accordance with Municipal Water Law tracking 

requirements. 
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8.8. SCHEDULING AND FINANCING RECOMMENDATIONS 

The Capital Improvement Plan in Section 6 indicates the District's proposed capital 

improvements plan through the year 2039 and indicates both approximate costs and 

potential sources of funding for each project.  Generally, as each project is 

implemented, the District will need to determine the most appropriate means for 

financing the improvements or studies.  Consideration of financing options should 

include determination of available grant or low interest loan financing as an initial step.  

If grants or low interest loans cannot be obtained, consideration of using Connection 

Charges, Local Facilities charges and rate revenues should be made to determine if 

funds are available from cash on hand.  Any shortfalls in these funding sources may be 

obtained from the sale of bonds.   

Project scheduling is also indicated in Tables 6-1 and 6-2.  Some projects, such as the 

pipeline improvements identified as part of the District's steel main replacements, 

circulation improvements and replacement of undersized mains, are not specifically 

scheduled.  These projects are typically scheduled on an annual basis in order to 

coordinate construction with the planned street overlays and other projects of other 

jurisdictions.  This will result in less disruption to traffic within the District and often times 

can lower overall project costs. 

8.9. DEVELOPER EXTENSION POLICIES 

The District, as a municipal corporation, has a responsibility to the public to ensure that 

water mains installed in public streets and easements are constructed in accordance 

with currently accepted standards for public works.  All of the improvements that are 

required for service to property within new plats of residential, commercial and industrial 

developments will be designed and constructed in accordance with the District's 

adopted developer extension policies and construction standards and financed by the 

developing property owners.  The requirements for developer extension projects are set 

forth in a document titled "Design Development and Construction Standards for 

Extensions to the Water System", which is available from the District under separate cover 

and by reference is hereby incorporated into this WSP.  The requirements set forth in that 

document are intended as a contract with the developer, incorporating minimum 

standards which are prerequisite to acceptance by the District of facilities which are to 

become part of the District's water system.   
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CHS Engineers, LLC     12507 Bel-Red Rd, Suite 101     Bellevue, WA  98005 425-637-3693 

February 27, 2020 
 
To:  Attached Distribution List 
 
Subject: DNS and SEPA Checklist  

North City Water District - 2020 Water System Plan 
 
Dear Interested Party: 
 
On behalf of North City Water District, please find enclosed the SEPA Environmental 
Checklist prepared in anticipation of the proposed action of adoption of the District’s 
2020 Water System Plan.  The Plan was completed in accordance with the 
requirements of the State Department of Health.   
 
After review of the Environmental Checklist, North City Water District (as lead agency) 
has determined that this proposal does not have a probable significant adverse impact 
on the environment. 
 
Enclosed please find a copy of the Determination of Non-significance and distribution 
list.  If you have any questions regarding this Determination, please contact North City 
Water District at 206-362-8100 or me at 425-637-3693. 
 
 
Sincerely, 
CHS Engineers, LLC 
 

 
Rodney Langer, P.E. 
Principal 
 
 
Enclosures: Determination of Non-significance 
  Environmental Checklist 
  Distribution List 
 
 
c:  Diane Pottinger, P.E., North City Water District 
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SEPA ENVIRONMENTAL CHECKLIST 
 

 
Purpose of checklist:  
Governmental agencies use this checklist to help determine whether the environmental impacts of your 
proposal are significant. This information is also helpful to determine if available avoidance, minimization 
or compensatory mitigation measures will address the probable significant impacts or if an environmental 
impact statement will be prepared to further analyze the proposal. 
  
Instructions for applicants: [help]  
This environmental checklist asks you to describe some basic information about your proposal. Please 
answer each question accurately and carefully, to the best of your knowledge.  You may need to consult 
with an agency specialist or private consultant for some questions.  You may use “not applicable” or 
"does not apply" only when you can explain why it does not apply and not when the answer is unknown.  
You may also attach or incorporate by reference additional studies reports.  Complete and accurate 
answers to these questions often avoid delays with the SEPA process as well as later in the decision-
making process. 
 
The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of 
time or on different parcels of land.  Attach any additional information that will help describe your proposal 
or its environmental effects.  The agency to which you submit this checklist may ask you to explain your 
answers or provide additional information reasonably related to determining if there may be significant 
adverse impact. 
 
Instructions for Lead Agencies: 
Please adjust the format of this template as needed.  Additional information may be necessary to 
evaluate the existing environment, all interrelated aspects of the proposal and an analysis of adverse 
impacts.  The checklist is considered the first but not necessarily the only source of information needed to 
make an adequate threshold determination.  Once a threshold determination is made, the lead agency is 
responsible for the completeness and accuracy of the checklist and other supporting documents. 
 
Use of checklist for nonproject proposals: [help]  
For nonproject proposals (such as ordinances, regulations, plans and programs), complete the applicable 
parts of sections A and B plus the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D).  Please 
completely answer all questions that apply and note that the words "project," "applicant," and "property or 
site" should be read as "proposal," "proponent," and "affected geographic area," respectively. The lead 
agency may exclude (for non-projects) questions in Part B - Environmental Elements –that do not 
contribute meaningfully to the analysis of the proposal. 
 
A.  background [help]  
 
 
1. Name of proposed project, if applicable: [help]  

North City Water District 2020 Water System Plan 
 
2. Name of applicant: [help] 

North City Water District 
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3. Address and phone number of applicant and contact person: [help] 
North City Water District  Ms. Diane Pottinger, P.E. 
1519 NE 177th Street  District Manager 
PO Box 55367   206-362-8100 
Shoreline, WA 98155 

 
4. Date checklist prepared: [help] 

January 2020 
 

5. Agency requesting checklist: [help] 
North City Water District 

 
6. Proposed timing or schedule (including phasing, if applicable): [help] 

A recommended Capital Facilities Plan through 2039 is included in Section 6 of 
the Plan. Specific timing of improvements will depend on the availability of 
funding, the pattern of growth and water system requirements. 

 
7. Do you have any plans for future additions, expansion, or further activity related to or 

connected with this proposal?  If yes, explain. [help] 
Please refer to Section 6 of the Plan for detailed information regarding future 
improvements contemplated for the water system. The Water System Plan does 
not propose land use expansion or changes and only considers the water system 
improvements which are required to meet the existing and future population of 
the water service area, as outlined in the WSP. 

 
8.  List any environmental information you know about that has been prepared, or will be 
prepared, directly related to this proposal. [help] 

None known. 
 

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. [help] 

None known. 
 
10.  List any government approvals or permits that will be needed for your proposal, if known. 
[help] 

Approvals from the State of Washington Department of Health, Department of 
Ecology, King County, and the Cities of Lake Forest Park and Shoreline are 
required in accordance with RCW 57.16.010. 

 
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.) [help] 
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This proposal contemplates the adoption of the North City Water District 2020 Water 
System Plan. The Plan addresses future water systems needs within the District’s water 
service area boundaries as described in the Plan. The Plan puts forth a recommended 
Capital Facilities Plan in accordance with the design criteria and system analysis 
developed as part of the Plan. 

 
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. [help]   

As indicated in Figure 1-1 (Vicinity Map) and Figure 2-1 (Service Area Map), North City 
Water District is generally located north of the City of Seattle (NE 145th Street) and south 
of the King/Snohomish County Line. Most of the District’s service area lies east of 
Interstate 5 and extends to Lake Washington on the east. The service area includes 
portions of the City of Shoreline, City of Lake Forest Park. 

 
   
B.  ENVIRONMENTAL ELEMENTS [help] 
 
 
1.  Earth  
a.  General description of the site [help]  
(circle one):  Flat, rolling, hilly, steep slopes, mountainous, 

other _____________     
b.  What is the steepest slope on the site (approximate percent slope)? [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
c.  What general types of soils are found on the site (for example, clay, sand, gravel, peat,  

muck)?  If you know the classification of agricultural soils, specify them and note any 
agricultural land of long-term commercial significance and whether the proposal results in 
removing any of these soils. [help] 

Not applicable. Will be addressed on a project-specific basis. 

 
d.  Are there surface indications or history of unstable soils in the immediate vicinity?  If so,  

describe. [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
e.  Describe the purpose, type, total area, and approximate quantities and total affected area of 

any filling, excavation, and grading proposed. Indicate source of fill. [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
f.  Could erosion occur as a result of clearing, construction, or use?  If so, generally describe. 

[help] 
Not applicable. Will be addressed on a project-specific basis. 
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g.  About what percent of the site will be covered with impervious surfaces after project  

construction (for example, asphalt or buildings)? [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
h.  Proposed measures to reduce or control erosion, or other impacts to the earth, if any: [help] 

Not applicable. Will be addressed on a project-specific basis. 

 
2. Air  
a.  What types of emissions to the air would result from the proposal during construction, 

operation, and maintenance when the project is completed? If any, generally describe and 
give approximate quantities if known. [help] 

Not applicable. Will be addressed on a project-specific basis. 

 
b.  Are there any off-site sources of emissions or odor that may affect your proposal?  If so,  
generally describe. [help] 

Not applicable. Will be addressed on a project-specific basis. 

 
c.  Proposed measures to reduce or control emissions or other impacts to air, if any: [help] 

Not applicable. Will be addressed on a project-specific basis. 
  
3.  Water  
a.  Surface Water: [help]  

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. [help] 
Lake Washington, along with its numerous tributary streams, are located within the 
District’s boundary. This proposal, however, does not directly impact surface water. 
 

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. [help] 
Not applicable. Will be addressed on a project-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. [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
4) Will the proposal require surface water withdrawals or diversions?  Give general  

description, purpose, and approximate quantities if known. [help] 
The District purchases all its water supply from Seattle Public Utilities (SPU) and has a 
long-term contract that provides the District with water from SPU’s Tolt River diversion 
and from the Cedar River via the SPU distribution system. In addition, the District 
maintains two emergency interties with the City of Mountlake Terrace, which are fed via a 
surface water diversion from the Sultan River (via Alderwood Water District and the City 
of Everett. 
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5) Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan. 
[help] 
Specific projects recommended in the WSP may lie within the 100-year floodplain. This 
will be addressed on a project-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. [help] 
No. 

 
b.  Ground Water:   

1) Will groundwater be withdrawn from a well for drinking water or other purposes? If so, 
give a general description of the well, proposed uses and approximate quantities 
withdrawn from the well. Will water be discharged to groundwater? Give general 
description, purpose, and approximate quantities if known. [help] 
No.   

 
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. [help] 
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. [help] 
Not applicable. Will be addressed on a project-specific basis. 
 

2) Could waste materials enter ground or surface waters?  If so, generally describe. [help] 
Not applicable. Will be addressed on a project-specific basis. 
 

3) Does the proposal alter or otherwise affect drainage patterns in the vicinity of the site? If 
so, describe. 
Not applicable. Will be addressed on a project-specific basis. 

 
d. Proposed measures to reduce or control surface, ground, and runoff water, and drainage 
pattern impacts, if any: 

Not applicable. Will be addressed on a project-specific basis. 
 
4.  Plants [help]  
a. Check the types of vegetation found on the site: [help] 

 
__x__ deciduous tree:  alder, maple, aspen, other 
__x__ evergreen tree:  fir, cedar, pine, other 
__x__ shrubs 
__x__ grass 

Attachment A

http://sepaguidance.epermitting.wa.gov/DesktopModules/help.aspx?project=0&node=602
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=603
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=609
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=610
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=613
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=614
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=617
http://sepaguidance.epermitting.org/DesktopModules/help.aspx?project=0&node=618


 
 

SEPA Environmental checklist (WAC 197-11-960)  July 2016 Page 6 of 13 

 

____pasture 
____crop or grain 
____Orchards, vineyards or other permanent crops. 
____wet soil plants:  cattail, buttercup, bullrush, skunk cabbage, other 
____water plants:  water lily, eelgrass, milfoil, other 
_x  _ other types of vegetation 
  

b.  What kind and amount of vegetation will be removed or altered? [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
c.  List threatened and endangered species known to be on or near the site. [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
d.  Proposed landscaping, use of native plants, or other measures to preserve or enhance 

 vegetation on the site, if any: [help] 
Not applicable. 

 
e.  List all noxious weeds and invasive species known to be on or near the site. 

Not applicable. Will be addressed on a project-specific basis. 
 
5.  Animals  
a.  List any birds and other animals which have been observed on or near the site or are known 

to be on or near the site. Examples include: [help]  
 birds:  hawk, heron, eagle, songbirds, other:         
 mammals:  deer, bear, elk, beaver, small mammals, other:         
 fish:  bass, salmon, trout, herring, shellfish, other ________      
 
b. List any threatened and endangered species known to be on or near the site. [help] 

Bald Eagle and Chinook Salmon, but they will not be affected by this Plan. 
 

c. Is the site part of a migration route?  If so, explain. [help] 
The Greater Puget Sound Region is part of the Pacific flyway for migratory birds. 
 

d. Proposed measures to preserve or enhance wildlife, if any: [help] 
Not applicable. Will be addressed on a project-specific basis. 

  
e. List any invasive animal species known to be on or near the site. 

Not applicable. Will be addressed on a project-specific basis. 
 
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. [help] 

Not applicable, but operation of the District’s water system requires electricity and fuel. 
The District will make every effort to utilize energy efficient equipment as improvements to 
the water system are implemented. 
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b.  Would your project affect the potential use of solar energy by adjacent properties?  
If so, generally describe. [help] 

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: [help] 
 
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. [help] 

Not applicable. Will be addressed on a project-specific basis. 
 

1) Describe any known or possible contamination at the site from present or past uses. 
Not applicable. Will be addressed on a project-specific basis. 
 

2) Describe existing hazardous chemicals/conditions that might affect project development 
and design. This includes underground hazardous liquid and gas transmission pipelines 
located within the project area and in the vicinity. 
Not applicable. Will be addressed on a project-specific basis. 
 

3)  Describe any toxic or hazardous chemicals that might be stored, used, or produced 
during the project's development or construction, or at any time during the operating 
life of the project. 
Not applicable. Will be addressed on a project-specific basis. 
 

4) Describe special emergency services that might be required. 
Not applicable. Will be addressed on a project-specific basis. 
 

5) Proposed measures to reduce or control environmental health hazards, if any: 
Not applicable. Will be addressed on a project-specific basis. 

b.  Noise  
1) What types of noise exist in the area which may affect your project (for example: 

traffic, equipment, operation, other)? [help] 
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)? Indi- 
cate what hours noise would come from the site. [help] 

None. Will be addressed on a project-specific basis. 
 

3) Proposed measures to reduce or control noise impacts, if any: [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
8.  Land and shoreline use  
a. What is the current use of the site and adjacent properties? Will the proposal affect current 

land uses on nearby or adjacent properties? If so, describe. [help] 
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Primary land use is urban residential, with commercial and open space areas located 
throughout the District. The existing land use within the District is identified on Figure 2-2 
(Land Use) of the 2020 WSP. 
 
The proposal will not affect current land uses; will be addressed on a project-specific 
basis.  

 
b. Has the project site been used as working farmlands or working forest lands? If so, describe. 

How much agricultural or forest land of long-term commercial significance will be converted to 
other uses as a result of the proposal, if any? If resource lands have not been designated, 
how many acres in farmland or forest land tax status will be converted to nonfarm or 
nonforest use? [help] 

No.  
 

1) Will the proposal affect or be affected by surrounding working farm or forest land normal 
business operations, such as oversize equipment access, the application of pesticides, 
tilling, and harvesting? If so, how: 

No. 
 
c.  Describe any structures on the site. [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
d.  Will any structures be demolished?  If so, what? [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
e.  What is the current zoning classification of the site? [help] 

The current zoning classifications within the District vary, but are predominately single-
family residential together with multifamily residential and commercial areas (see Figure 
2-2). 

 
f.  What is the current comprehensive plan designation of the site? [help] 

Future land use designations within the District vary, but are predominately single-family 
residential together with limited multifamily and commercial. 

 
g.  If applicable, what is the current shoreline master program designation of the site? [help] 

Primarily designated Shoreline Residential with limited areas of Urban Conservancy 
along Lake Washington shoreline within the City of Lake Forest Park. 

 
h.  Has any part of the site been classified as a critical area  by the city or county?  If so, specify. 

[help] 
Critical areas are present throughout the District. This Water System Plan proposal will 
not directly impact any of these areas. This will be addressed on a project-specific basis. 

 
i.  Approximately how many people would reside or work in the completed project? [help] 

None. 
 

j.  Approximately how many people would the completed project displace? [help] 
None. 
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k.  Proposed measures to avoid or reduce displacement impacts, if any: [help]  

Not applicable. 
  
L. Proposed measures to ensure the proposal is compatible with existing and projected land  

uses and plans, if any: [help] 
This WSP was developed to address the future water system needs of the North 
City Water District, based on existing and projected land use and population, as 
determined by the Comprehensive Land Use Plans of the jurisdictions within 
which the District serves. 

 

m. Proposed measures to ensure the proposal is compatible with nearby agricultural and forest 
lands of long-term commercial significance, if any: 

Not applicable. Will be addressed on a project-specific basis. 
 
9.  Housing  
a.  Approximately how many units would be provided, if any?  Indicate whether high, middle, or 

low-income housing. [help] 
Not applicable. 

 
b.  Approximately how many units, if any, would be eliminated? Indicate whether high, 

middle, or low-income housing. [help] 
Not applicable. 

 
c.  Proposed measures to reduce or control housing impacts, if any: [help] 

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? [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
b.  What views in the immediate vicinity would be altered or obstructed? [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
c.  Proposed measures to reduce or control aesthetic impacts, if any: [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
11.  Light and glare  
a.  What type of light or glare will the proposal produce?  What time of day would it mainly 

occur? [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
b.  Could light or glare from the finished project be a safety hazard or interfere with views? [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
c.  What existing off-site sources of light or glare may affect your proposal? [help] 
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Not applicable. Will be addressed on a project-specific basis. 
 
d.  Proposed measures to reduce or control light and glare impacts, if any: [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
12.  Recreation  
a.  What designated and informal recreational opportunities are in the immediate vicinity? [help] 

Hamlin Park is the largest formal recreation facility in the District. Numerous other park 
and recreational facilities, both designated and informal, are located throughout the 
District. 
 

b.  Would the proposed project displace any existing recreational uses?  If so, describe. [help] 
No. 
 

c.  Proposed measures to reduce or control impacts on recreation, including recreation 
opportunities to be provided by the project or applicant, if any: [help] 

Not applicable. 
 
13.  Historic and cultural preservation  
a.  Are there any buildings, structures, or sites, located on or near the site that are over 45 years 

old listed in or eligible for listing in national, state, or local preservation registers located on or 
near the site? If so, specifically describe. [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
b.  Are there any landmarks, features, or other evidence of Indian or historic use or occupation? 

This may include human burials or old cemeteries. Are there any material evidence, artifacts, 
or areas of cultural importance on or near the site? Please list any professional studies 
conducted at the site to identify such resources. [help] 

Not applicable. Will be addressed on a project-specific basis. 
 
c.  Describe the methods used to assess the potential impacts to cultural and historic resources 

on or near the project site. Examples include consultation with tribes and the department of 
archeology and historic preservation, archaeological surveys, historic maps, GIS data, etc. 
[help] 

Not applicable. Will be addressed on a project-specific basis. 
 
d. Proposed measures to avoid, minimize, or compensate for loss, changes to, and disturbance 

to resources. Please include plans for the above and any permits that may be required. 
Not applicable. Will be addressed on a project-specific basis. 

 
14.  Transportation  
a.  Identify public streets and highways serving the site or affected geographic area and 

describe proposed access to the existing street system.  Show on site plans, if any. [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
b.  Is the site or affected geographic area currently served by public transit?  If so, generally 

describe.  If not, what is the approximate distance to the nearest transit stop? [help] 
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Not applicable. Will be addressed on a project-specific basis. 
 
c.  How many additional parking spaces would the completed project or non-project proposal 

have?  How many would the project or proposal eliminate? [help] 
Not applicable. Will be addressed on a project-specific basis. 

 
d.  Will the proposal require any new or improvements to existing roads, streets, pedestrian, 

bicycle or state transportation facilities, not including driveways? If so, generally describe 
(indicate whether public or private). [help] 

No. Will be addressed on a project-specific basis. 
 
e.  Will the project or proposal use (or occur in the immediate vicinity of) water, rail, or air 

transportation?  If so, generally describe. [help] 
Not applicable. 

 
f.  How many vehicular trips per day would be generated by the completed project or proposal? 

If known, indicate when peak volumes would occur and what percentage of the volume would 
be trucks (such as commercial and nonpassenger vehicles). What data or transportation 
models were used to make these estimates? [help] 

Not applicable.  
 
g. Will the proposal interfere with, affect or be affected by the movement of agricultural and 

forest products on roads or streets in the area? If so, generally describe. 
Not applicable. 

 
h. Proposed measures to reduce or control transportation impacts, if any: [help] 

Not applicable.  
 
15.  Public services  
a.  Would the project result in an increased need for public services (for example: fire protection, 

police protection, public transit, health care, schools, other)?  If so, generally describe. [help] 
Not applicable.  

 
b.  Proposed measures to reduce or control direct impacts on public services, if any. [help] 

Not applicable.  
 
16.  Utilities  
a.   Circle utilities currently available at the site:  [help] 

electricity, natural gas, water, refuse service, telephone, sanitary sewer, septic system,  
other ___________ 

 
b.  Describe the utilities that are proposed for the project, the utility providing the service, 

and the general construction activities on the site or in the immediate vicinity which might 
be needed. [help] 

This proposal establishes a plan for the future development of the water system within the 
District’s service area boundaries. 
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C.  Signature [HELP] 
 
The above answers are true and complete to the best of my knowledge.  I understand that the 
lead agency is relying on them to make its decision.   

Signature:   ___  

Name of signee _____Rodney Langer, P.E. ____________________________ 

Position and Agency/Organization __Project Manager, CHS Engineers, LLC___ 

Date Submitted:  __February 20, 2020___________ 

 
   
D.  Supplemental sheet for nonproject actions [help] 
 
  
(IT IS NOT NECESSARY to use this sheet for project actions)  
 Because these questions are very general, it may be helpful to read them in conjunction 

with the list of the elements of the environment.  
 When answering these questions, be aware of the extent the proposal, or the types of 

activities likely to result from the proposal, would affect the item at a greater intensity or 
at a faster rate than if the proposal were not implemented.  Respond briefly and in 
general terms.  

1.  How would the proposal be likely to increase discharge to water; emissions to air; production, 
storage, or release of toxic or hazardous substances; or production of noise? 

Capital improvement projects identified in the WSP will likely result in temporary 
construction-related impacts, including production of noise and emissions to the air from 
construction equipment. 

 
 Proposed measures to avoid or reduce such increases are: 

Compliance with local noise ordinances and requirements related to dust control, 
temporary erosion and sedimentation control, vehicle emissions, etc. 

 
2.  How would the proposal be likely to affect plants, animals, fish, or marine life? 

Potential impacts will be evaluated on a project-specific basis and will be dependent on a 
variety of factors, including project type, size and location. 
 

Proposed measures to protect or conserve plants, animals, fish, or marine life are: 
Appropriate measures to protect or conserve plants, animals, fish or marine life will be 
identified and implemented on a project-specific basis. 

 
3.   How would the proposal be likely to deplete energy or natural resources? 

Construction of new water system facilities identified in the WSP will require the use of 
construction materials typical to this type of work. 

 
Proposed measures to protect or conserve energy and natural resources are: 
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Efficient planning and design of utilities will assist in the conservation of water. A Water 
Use Efficiency Plan is included in Appendix B to the WSP. In addition, energy efficient 
equipment for new and upgraded facilities will be utilized to the fullest extent possible. 

 
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? 

Projects identified in the plan may be located/occur within or adjacent to the types of 
areas listed above. Efforts will be made during project design to avoid areas that would be 
sensitive to the type of development activity. However, in circumstances where no other 
feasible location exists, projects will be compliant with all applicable Federal, State and 
local sensitive area requirements. 

 
Proposed measures to protect such resources or to avoid or reduce impacts are: 

Any future work associated with North City Water District’s water system will be 
consistent with the regulations and policies governing the protection of such 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 District’s WSP is based on the population projections and land use designations 
included in the current Comprehensive Land Use Plans for the jurisdictions within which 
the District serves, as required by State law. Neither the WSP, nor projects included in the 
WSP Plan, will affect land and shoreline use inconsistent with existing plans. 
 

Proposed measures to avoid or reduce shoreline and land use impacts are: 
Not applicable. The District has no land use or shoreline regulatory authority. 
 

6.  How would the proposal be likely to increase demands on transportation or public services 
and utilities? 

This proposal will not increase demands on transportation or public utilities, but will 
provide a guideline for future development of the District’s water system, based on 
projected growth. 

 
Proposed measures to reduce or respond to such demand(s) are: 

Not applicable. 
 
7.  Identify, if possible, whether the proposal may conflict with local, state, or federal laws or 

requirements for the protection of the environment.  
This proposal will not conflict with any such laws. 
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NCWD 20WSP - SEPA Dist List 12-27-2019 

NORTH CITY WATER DISTRICT 
2020 Water System Plan 

THRESHOLD DETERMINATION DISTRIBUTION LIST 
 

Department of Ecology, NWRO 
3190 - 160th Avenue S.E. 
Bellevue, Washington 98008-5452 
 
Washington State Department of Ecology 
SEPA Unit – email only: 
separegister@ecy.wa.gov 
 
Washington State Dept. of Natural Resources 
SEPA Center 
1111 Washington Street SE 
Post Office Box 47000 
Olympia, Washington 98504-7000 
 
King County Utilities Technical Review Committee 
Attention Mr. Jae Hill 
Department of Local Services – Permitting  
35030 SE Douglas Street, Suite 210 
Snoqualmie, WA 98065-9266 
 
City of Shoreline, Planning Dept 
Attn:  Rachael Markle, Planning Director 
17500 Midvale Avenue North 
Shoreline, Washington 98133-4905 
 
SEPA Coordinator 
King County Dept. of Permitting and 
Environmental Review 
35030 SE Douglas St. Suite 210 
Snoqualmie, Washington 98065-9266 
 
Shoreline Emergency Mgmt. Coord 
Attn:  Jason McMillan, MEP  
17500 Midvale Avenue North 
Shoreline, Washington 98133-4905 
 
Seattle Public Utilities; Attn:  Kelly O’Rourke 
700 5th Avenue, Suite 4900 
P.O. Box 34018 
Seattle, WA 98124-4018 
 
Washington State Department of Health 
NW Regional Office Drinking Water 
Attention: Brietta Carter, P.E. 
20435 72nd Avenue S Suite 200 
Kent, Washington 98032 
 
 
 
 

Shoreline Fire District 
Attn:  Fire Marshal’s Office 
17525 Aurora Ave N 
Shoreline, WA 98133 
 
Mr. Peter Mills 
Tulalip Tribal Council 
6700 Totem Beach Road 
Marysville, Washington 98270 
 
Ms. Karen Walter 
Muckleshoot Indian Tribe 
39015 172nd Avenue SE 
Auburn, Washington 98092 
 
U.S. Army Corps of Engineers 
Chief, Regulatory Branch 
PO Box 3755 
Seattle, Washington 98124-3755 
 
Mr. Rod Dembowski 
King County Council 
King County Courthouse 
516 Third Avenue, Room 1200 
Seattle, WA  98104 
 
Ronald Wastewater District 
Attn:  Douglas Wittinger, Administrator 
17505 Linden Avenue North 
Post Office Box 33490 
Shoreline, Washington 98133-0490 
 
City of Lake Forest Park 
Attn:  Steve Bennett, Planning & Building 
Director 
17425 Ballinger Way NE 
Lake Forest Park, WA 98155 
 
Northshore Fire Department 
Attn:  Fire Marshal Jeff LaFlam 
7220 NE 181st Street 
Kenmore, WA 98028 
 
SEPA Coordinator 
Seattle Dept. of Planning & Development  
700 5th Avenue, Suite 2000 
P.O. Box 34019 
Seattle, Washington 98124-4019 
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Water Use Efficiency/Conservation Plan 

1. BACKGROUND  

The Washington State Department of Health (DOH) revised its requirements for water conservation 

planning as a result of the 2003 Municipal Water Law.  In January 2007, DOH issued a new Water Use 

Efficiency Rule for municipal water providers with which to comply.  Seattle, and the utilities that 

purchase water from Seattle, formed the Saving Water Partnership (SWP) in 1999 to work together 

to conserve water.  Regional conservation efforts were designed as a strategic approach to prolong 

the time before a new water supply source will be required and conservation requirements are part 

of the 60 year contract signed by the District in 2001.  Regional goals were set in 2007 by the SWP and 

again in 2012.  The District has been supportive of the regional conservation efforts since first 

introduced.  The District adopted both the regional goal and set a local goal in 2008 (Resolution 

2008.01.04) following a public hearing on January 2008.  The District also adopted the updated 

regional goal in 2013 (Resolution 2013.11.45) following a public hearing on November 5, 2013.  The 

updated regional goal states: 

“As part of the Seattle Public Utilities’ Saving Water Partnership (SWP), Shoreline Water District 

intends to reduce per capita water use from current levels so that the total average annual retail water 

use of the members of the Saving Water Partnership is less than 105 million gallons a day (mgd) from 

2013 through 2018, despite forecasted population growth. 

To meet the regional goal, the District promoted and participated in Saving Water Partnership 

programing and developed a robust customer outreach program to provide education and support to 

ratepayers.  Since the first goals were established in 2008, the District’s water savings results have 

been significant.  Comparing usage in 2008 to usage in 2018, water use decreased by 13 percent while 

the number of accounts increased 1.6 percent.  The District’s water loss has consistently been under 

10% since that period, except for 2014 when the District was doing system improvements in the 3.7 

MG reservoir.  

Monitoring water use has long been part of the daily operations of the District.  In the mid-1960s, the 

District’s water loss was over 25% and while many of the ratepayers were not happy with the Board 

of Commissioners at that time, the Board voted to replace nearly 70% of the water system at that 

time with cast iron water mains.  Ratepayers paid an additional $1/month for five years to cover the 

bond costs for this program.   

District customers have taken advantage of the different regional conservation measures since they 

were first offered in 2000.  Since 2011, District customers specifically helped conserve water by the 

following programs, the annual summary of which is reported each year in the District’s consumer 

confidence report: 
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After several months of discussions regarding conservation, the Saving Water Partnership adopted a 

new regional conservation goal in September 2017.  The new goal is to “Keep the total average annual 

retail water use of SWP members under 110 MGD through 2028 despite forecasted population growth 

by reducing per capita water use”.  The SWP also voted to re-evaluate the programs every two years 

from 2019-2028 to determine if the programs effective and whether or not funding is sufficient.  The 

Saving Water Partnership has allocated $1.9 million per year (in 2017 dollars) for regional 

conservation programs that will be split between capital improvement programs and 

operations/maintenance. 

The District has been supportive of public education efforts above and beyond the regional 

conservation efforts and affirmed their support of community outreach, education and involvement 

by passing Resolution 2017.12.33.  The District’s conservation program utilizes both the resources 

available from the regional programs as well as local resources.  The District’s current water use 

efficiency program was designed around the third edition of the Water Use Efficiency Guidebook 

(2017).  The District’s current conservation and public outreach efforts include the following 

programs: 
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Operations and Maintenance  Capital Improvement Program 

Youth Education General 
Education & 

Outreach 

Technical 
Assistance 

System 
Measurements 

Rebates* 

Fix a leak week 
challenge 

Savvy Gardner 
Classes* 

Bills showing 
consumption 
history 

Source Meters are 
installed on each 
of the supply 
stations  

Clothes Washer 

Nature Vision 
Classes* 

Quarterly 
Newsletters 

Appropriately 
sized services 
using fixture unit 
counts from the 
Uniform Plumbing 
Code 

Meters are also 
installed on each 
of the three 
emergency 
connections 
Terrace 

Toilet 

 Booths at local 
events such as:  
Healthy Kids Day, 
Earth Day, STEM 
festival, Science 
Fairs, Million Step 
Challenge, Arts 
Festival, Solarfest, 
neighborhood 
picnics, North City 
Jazz Walk, 
Ridgecrest Ice 
Cream Social, 
Celebrate 
Shoreline, Picnic 
in a Park 

 Automatic Meters 
on Individual 
Services meters 

Irrigation Rebates  

   Hydrant meters 
for temporary use 

Irrigation Timer 
Rebased 

*supplies and tracking are provided as part of the regional program.  Funded at $1.9 million at the 

regional level in 2017 dollars. 

Regional conservation program 

The District will continue to track water use as well as provide educational information to customers 

on a regular basis.  As stated earlier, the District has observed a 13% water reduction in the last 10 

years, the majority of which occurred prior to 2013.  There has been little development within the 

District since the 1990s.  However, since the City of Shoreline changed the land use and zoning in 

2015, there has been a dramatic increase in the number of single family house being converted into 

multiple single family residents on a single lot or lots, or becoming a multifamily structure. The 

individual residences went from 161 gal/day in 2008 to 134 gal/day in 2013 to 132 gal/day in 2018.  

The three year leakage has changed from 4.7% for 2006-2008 to 4.5% for 2016-2018.   
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2. OPERATIONS AND MAINTENANCE 

Youth Education 

Fix a Leak Week Challenge - the District began a Fix a Leak Week challenge in 2012 when mailers 

were sent to all water purveyors in the Saving Water Partnership area north of the Ship Canal 

Bridge.  The District decided to challenge the youth in the Shoreline-Lake Forest Park schools, to use 

the dye strips to test their toilets at home, with their parents.  All the District asked was to have the 

parents sign the flier saying they had done the test with their students.  In the program’s first year, 

544 students returned signed fliers in 10 of 12 schools.  Since then, the District has developed 

educational material to assist the teachers to encourage students to become “Leak Detectives” by 

searching for leaks and alerting an adult to get the leaks repaired.  In 2018, 678 students tested 

1,287 toilets and found 145 leaking toilets.     

 

District staff also actively promotes the regionally funded education classes offered through the 

Saving Water Partnership, by Nature Vision, a local environmental education organization.  The 

schools within the boundaries of each Saving Water Partnership member utility are allocated a certain 

number of classes annually based on the utilities number of connections.  Occasionally, the demand 

for these classes within the North City Water District service area has exceeded the allocation.  In 

those specific years, the District has funded the request for additional classes. 

General Education & Outreach 

Educating the public about smart water use can be done a variety of ways.  One of the key ways that 

the District has done this is by hosting one of the many Savvy Gardner classes that are available 

through the Saving Water Partnership.  Since 2013, the District has hosted one to three classes each 

year that promote healthy, sustainable gardens that do not demand excessive watering, pesticides 

and fertilizers. 
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The District newsletter remains a mainstay for communication regarding water use efficiency. The 

District mails newsletters to each customer (business and residential) four times a year.  Included in 

the newsletters are updates to District projects, ongoing public outreach efforts and a general 

overview of District activities.  The second newsletter each year is serves as the District’s consumer 

confidence report.  This is a requirement of US EPA and reporting requirements have been part of the 

National Primary Drinking Water Regulations since 1998.  More and more utilities across the nation 

are moving to providing these annual reports electronically, however, hard copy newsletters remain 

the preference of North City Water District customers at this time.  Mailing paper copies of these 

newsletters and reports is currently the most effective way to reach all of the District residents.  

Copies of the newsletters are also provided to both City Councils in Lake Forest Park and Shoreline as 

well as the Washington State Legislative Representatives, many of whom are not customers of the 

District. 
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Some of the regional education programs the District is participating in include: 

• Garden hotline to answer questions about water-efficient gardening and other topics. 

• Landscape professionals training 

• Gardening brochures and fact sheets. 

• Regional conservation hotline (206) 684-SAVE 

• Regional website water saving ideas, www.savingwater.org  

• Regional Language Interpretation Line 

The District has been asked to attend a variety of events where the public has wanted to learn more 

about water.  The District has a booth with educational materials and hands on activities that vary 

depending on the event.  District staff and commissioners have been available to attend these events, 

answer questions and share their knowledge with the community.   

 

The crews have adapted a water cooler with taps resembling the distinctive yellow and green fire 

hydrants in North City.  Providing a cool drink on a warm day or evening has served to be both a 

conversation starter and an opportunity to provide education about the benefits of drinking water 

from the tap instead of plastic bottles. 
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Technical Assistance 

Every other month bills are sent to each property owner and if arranged, to the renters, showing their 

specific water use.   

Appropriately sized water services are key to making sure residents can get the needed water volume 

but not be oversized.  As part of standard operating procedures, District staff carefully reviewed the 

number of fixtures in proposed developments and make recommendations if the size of service 

requires changing.  This practice was most recently adopted into the District’s code as a requirement 

(Resolution 2019.09.31), ensuring that future customers will continue to get the same education 

when requesting service. 

Some of the regional technical assistance programs include: 

• Educating residential and commercial customers on irrigation efficiency issues. 

• Educating commercial customers on indoor efficiency issues. 

 

3. CAPITAL IMPROVEMENT PROGRAM 

The District regularly replaces/upgrades components of the water system in accordance with the 

current water system plan.  The District is fortunate to not have any asbestos-cement (AC) mains, 

which typically leak more than ductile iron or cast iron.  With over 99% of the water mains being cast 

or ductile iron pipe, the District can focus its main replacement projects on road upgrade projects or 

reducing number of the smaller-diameter, high velocity water mains. 

System Measurements 
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The District has installed water meters at each of each sources with Seattle which meets the 

requirement from the WUE rule.  The District also has meters on each of the emergency interties, 

even though they are exempt from the rule.  District staff visit the meters and record the water use 

on a monthly schedule.  These meters are in addition to and provide back up to the meters provided 

by SPU to measure the amount of water delivered to the District. 

The District has installed new radio read meters on individual water services for all existing services.  

This is also in compliance with the WUE rule.  The radio read meters are now read by a vehicle read 

unit which allows a staff member to read the meter without having to depart the vehicle.  In 2019, 

the District began the transition to a fixed based system with a radio repeater located on the 3.7 MG 

reservoir.  The majority of the meters will be able to be read by the new fixed based system but the 

District will have to replace the older units with new radio transceivers that can be read by the new 

system.   

The District has hydrant meters available for use for contractors that require water use for a short 

period of time.  These meters are read when the meters are removed and no longer deployed for that 

temporary use. 

The District tracks the water purchased from SPU and sold each month, by customer class as well as 

non-revenue water consumption.  This information is transferred to Seattle each February and is 

reported annually in the consumer confidence report. 

Rebate programs  

Clothes washer rebates and toilet rebates for single and multi-family customers are just some of the 

many rebate programs that District offers as part of the SWP.  Water irrigation system and water timer 

rebates for single, multi-family and commercial customers have all been used District ratepayers.  SPU 

administers this program and reports the information annually to the District. 

 

FUTURE PERFORMANCE MEASURES  

The District expects to continue with the ongoing water use efficiency measures and report the results 

annually with the Washington State Department of Health.  

Incentives 

The District has a tiered rate structure with four tiers; 0-4 CCF, 5-10 CCF, 11-24 CCF and 25 and greater 

CCF following the 2019 Cost of Service Review.  The cost per CCF increases with the higher tiers, 

encouraging conservation. 

The District regularly completes a cost of service study to ensure the appropriate level of revenue to 

be collected from ratepayers and the appropriate rate structure is established to collect those 

revenues equitably.  The District completed its Cost of Service Review in late 2019.   
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Water Right Self-Assessment 
Mouse-over any link for more information. Click on any link for more detailed instructions. 

Water Right 

Permit, 

Certificate, or 

Claim # 

*If water right is 

interruptible, 

identify limitation 

in yellow section 

below 

WFI Source # 

If a source has 

multiple water 

rights, list each 

water right on 

separate line 

plus Well No. 

Existing Water Rights 

Qi= Instantaneous Flow Rate Allowed (GPM or 

CFS) 

Qa= Annual Volume Allowed (Acre-Feet/Year) 

This includes wholesale water sold 

Current Source Production – Most Recent 

Calendar Year 

Qi = Max Instantaneous Flow Rate Withdrawn (GPM or CFS) 

Qa = Annual Volume Withdrawn (Acre-Feet/Year) 

This includes wholesale water sold 

10-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

20-Year Forecasted Source Production 

(determined from WSP) 

This includes wholesale water sold 

Primary 

Qi 

Maximum 

Rate 

Allowed 

Non-

Additive 

Qi 

Maximum 

Rate 

Allowed 

Primary 

Qa 

Maximum 

Volume 

Allowed 

Non-

Additive 

Qa 

Maximum 

Volume 

Allowed 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

Withdrawn 

Current 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 10 Years  

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 10 Years 

10-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

Total Qi 

Maximum 

Instantaneous 

Flow Rate 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qi 

Total Qa 

Maximum 

Annual 

Volume 

in 20 Years 

20-Year 

Forecasted 

Excess or 

(Deficiency) 

Qa 

S1-136018CL  
5,386 

GPM 
 

3,000 

AF/YR 
 0 GPM 5,386 GPM 0.0 AF/YR 

3,000 

AF/YR 
0 GPM 5,386 GPM 0.0 AF/YR 3,000 AF/YR 0 GPM 5,386 GPM 0.0 AF/YR 3,000 AF/YR 

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

 
TOTALS = 

5,386 

GPM   

3000 

AF/YR   
0 GPM 5,386 GPM 0.0 AF/YR 3000 AF/YR 0 GPM 5,386 GPM 0.0 AF/YR 3000 AF/YR 0 GPM 5,386 GPM 0.0 AF/YR 3000 AF/YR 

Column Identifiers for Calculations: A B C =A-C D =B-D E  = A-E F =B-F  G =A-G H =B-H 

PENDING WATER RIGHT APPLICATIONS: Identify any water right applications that have been submitted to Ecology. 

Application 

Number 
New or Change Application? Date Submitted 

Quantities Requested  

Primary Qi Non-Additive Qi Primary Qa Non-Additive Qa 
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Water Right Self-Assessment (cont.) 
Mouse-over any link for more information. Click on any link for more detailed instructions. 

INTERTIES: Systems receiving wholesale water complete this section. Wholesaling systems must include water sold through intertie in the current and forecasted source production columns above. 

Name of 

Wholesaling 

System 

Providing 

Water  

WFI Source # 

If a source has multiple 

water rights, list each 

water right on separate 

line 

 

Quantities Allowed 

In Contract 

Expiration 

Date of 

Contract 

Currently Purchased (2018) 

Current quantity purchased through intertie  

10-Year Forecasted Purchase (2029) 

Forecasted quantity purchased through intertie 

20-Year Forecasted Purchase (2039) 

Forecasted quantity purchased through intertie 

Maximum 

 Qi 

Instantaneous 

Flow Rate  

Maximum 

Qa 

Annual 

Volume 

Maximum 

Qi 

Instantaneous 

Flow Rate  

Current 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

Annual 

Volume 

Current 

Excess or 

(Deficiency) 

Qa 

Maximum 

Qi 

10-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

10-Year 

Forecast 

Future Excess 

or 

(Deficiency) 

Qa 

Maximum 

Qi 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qi 

Maximum 

Qa 

20-Year 

Forecast 

Future 

Excess or 

(Deficiency) 

Qa 

1. City of 
Seattle 
Meter 
Station 101 

Seattle Public 
Utilities 

See 
Additional 

Comment 1 

No limit 1/1/2062 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

2. City of 

Seattle 

Meter 

Station 102 

Seattle Public 
Utilities 

See 

Additional 

Comment 1 

No limit 1/1/2062 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

3. City of 

Seattle 

Meter 

Station 103 

Seattle Public 
Utilities 

See 

Additional 

Comment 1 

No limit 1/1/2062 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

4. City of 

Seattle 

Meter 

Station 104 

Seattle Public 
Utilities 3,330 GPM No limit 1/1/2062 2,108 GPM 1,222 GPM 

1,753 

AF/YR 
n/a 

2,470 

GPM 
860 GPM 

2,050 

AF/YR 
n/a 2,631 GPM 699 GPM 2,184 AF/YR n/a 

Ballinger 

Village 

Emergency 

Intertie 

City of Montlake 
Terrace Unspecified No limit 

After Two 

Year’s 

Notice 

None n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

19th Avenue 

NE 

Emergency 

Intertie 

City of Montlake 
Terrace Unspecified No limit 

After Two 

Year’s 

Notice 

None n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Interties  TOTALS = 3,330 GPM n/a  2,108 GPM 1,222 GPM 
1,753 

AF/YR 
n/a 

2,470 

GPM 
860 GPM 

2,050 

AF/YR 
n/a 2,631 GPM 699 GPM 2,184 AF/YR n/a 

GRAND TOTALS= 3,330 GPM n/a  2,108 GPM 1,222 GPM 
1,753 

AF/YR 
n/a 

2,470 

GPM 
860 GPM 

2,050 

AF/YR 
n/a 2,631 GPM 699 GPM 2,184 AF/YR n/a 

Column Identifiers for Calculations:  A B  C =A-C D =B-D E =A-E F =B-F G =A-G H =B-H 

INTERRUPTIBLE WATER RIGHTS: Identify limitations on any water rights listed above that are interruptible. 

Water Right # Conditions of Interruption Time Period of Interruption 

1   

2   

3   

 

ADDITIONAL COMMENTS: 

1 -Meter Stations 101-104 are governed by one contract, see Meter Station 104 for the contract maximum and all water 

supply under this contract. 
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“Beneficial use” is a key concept in 
Washington water law.  It refers to 
both what the water is used for (e.g. 
domestic use, irrigation, and 
recreation) as well as the amount of 
water necessary for the specified 
purpose (so water is not wasted.)   

Frequently Asked Questions about  
Water Right Claims 

  from Ecology’s Water Resources Program 

The Department of Ecology (Ecology) manages the 
state’s water resources, working to meet all the 
varied demands on Washington’s public waters.  
Water rights play a crucial role in managing and 
allocating this finite resource. 
Water rights are generally represented by three 
different types of water right documents: claims, 
permits and certificates.  A water right claim is 
simply that – a claim to a water right for a beneficial use which predates the state water-
permitting system.  The validity of a claim can only be confirmed through judicial processes.  
 

 Background: History of Washington Water Law 
In our early history, Washington settlers obtained water rights under two doctrines: the 
riparian doctrine and the prior appropriation doctrine.  The riparian doctrine allowed a 
person with property next to a surface water body (such as a stream or lake) to draw water 
from that source; it was not concerned with the priority of use among users.  Prior 
appropriation allowed water to be used on land that was not close to the water source, and 
was based on a priority system (“first in time, first in right,” see below). 
 
In 1917, the Washington Legislature enacted the Water Code, still in use today, affirming that 
“all waters within the state belong to the public, subject to existing rights.”  The Water Code 
provided for centralized water administration by the state.  While the Water Code did not 
affect existing rights, it did make a state permitting system the exclusive way to establish new 
rights.  It did not address water rights that were established before 1917.   
 
With the 1917 Water Code, water law was now 
officially based on the legal concept of “first in 
time, first in right:” that is, an individual’s right 
to a specific quantity of water depends on the 
effective date of the water right (the “priority 
date”).  In times of shortage, senior water right 
holders have their water needs satisfied first.   

 
By 1945, many people were using ground water wells as a source of water.  The Legislature 
enacted the Ground Water Code, which required permits for use of ground water from 1945 
on.  (“Ground water” is water under the ground.)  Today, Ecology manages permitting for 
both surface and ground waters.  
 

After the passage of the Water Code, a 
State Supreme Court case determined 
that for a riparian water right to have 
legal standing, steps must have been 
taken to remove the riparian land from 
federal ownership prior to 1917 and 
the water must have been put to full 
beneficial use by 1932. 
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A water right is established by the 
continuous beneficial use of 

water.  Such rights are considered 
“perfected” or “vested.”  A claim 

may represent a perfected water 
right, but it is not confirmed as 

valid until the extent and validity 
is determined in a general water 

right adjudication (a legal 
proceeding). 

The Ground Water Code does allow an exemption (often referred to as simply “the ground 
water exemption”).  On November 18, 2005, the state Attorney General’s Office issued a formal 
opinion regarding how the groundwater exemption, especially for watering livestock, should be 
applied 

There are four types of groundwater uses exempt from the state water-right permitting 
requirements: 

• Providing water for livestock (no gallon per day limit or acre restriction).  

• Watering a non-commercial lawn or garden one-half acre in size or less (no gallon per day 
limit).  

• Providing water for a single home or groups of homes (limited to 5,000 gallons per day).  

• Providing water for industrial purposes, including irrigation (limited to 5,000 gallons per 
day but no acre limit).  

Water use of any sort is subject to the "first in time, first in right" clause, originally established in 
historical Western water law and now part of Washington state law.  This means that a senior 
right cannot be impaired by a junior right. Seniority is established by priority date - the date an 
application was filed for a permitted or certificated water right - or the date that water was first 
put to beneficial use in the case of claims (discussed above) and exempt groundwater 
withdrawals.  
 
While the water codes required administrative permits for most water uses starting after the 
effective dates of the codes, water uses predating the 
codes did not.  Therefore, documentation of pre-code 
water rights was often incomplete or non-existent.  
 
By the 1960's, it became clear to the Legislature that a 
more definitive accounting of the amount of water being 
used throughout the state was necessary.  This 
information would let the state know how much water 
was still available for appropriation (distribution), and to 
plan for future needs.   
 
Since records for pre-code rights, as well as ground 
water exempt uses, were often unavailable, the state had no accurate record of the amount of 
water being used statewide.  The Claims Registration Act was passed in 1967 to record the 
amount and location of pre-code and ground water exempt rights.  A statement of claim needed 
to be registered with Ecology to report and preserve these rights.   
 
 

 Claims Registration 
The Claims Registration Act set up periods of time for water users to file their water right 
claims with the state.  All water users relying on rights established before the water codes were 
adopted were advised to register a claim to a water right.  (Exceptions are listed below.)  To 
date, there have been four registration periods.  Each period had somewhat different 
requirements for registering: notably uses under the ground water exemption were required to 
be registered during the first three openings, but were specifically excluded under the fourth.  
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(Water use for stock watering under the ground water exemption was not required under the 
first opening.) 
 
Ecology acknowledged receipt of the claims, but did not determine the validity of the 
information.  More than 166,000 claims are now on file with the Claims Registry. 
 
Some users were not required to file a claim during any of the four registration periods, 
including: 

• Individuals who were served water through a company, district, public or municipal 
corporation.  (However, the water supplier must have a valid water right or claim.) 

• Persons with a valid Water Right Permit or recorded Certificate. 
• Individuals with a water right determined by Court Decree and recorded through issuance 

of a Certificate of Adjudicated Water Right by Ecology or one of its predecessor agencies. 
• Persons using water non-consumptively: uses such as boating, swimming, or other 

recreational and aesthetic uses, which do not reduce the amount of water in the stream. 
 

 

 Answers to commonly asked questions  
Q. What is the difference between a water right claim, permit and certificate? 
A. These are all types of water right documents, but with significant differences: 
• A claim is simply that, a claim to a water right for a water use which predates the water 

permitting system.  Its validity can only be confirmed through judicial processes.   
• A permit is the first step towards securing a perfected water right.  There is a step-by-step 

application process, resulting in a permit issued by Ecology which allows you to construct 
your water system and put the water to beneficial use.   

• When all the conditions of a water right permit are met, the water right is said to be 
perfected.  When Ecology receives information confirming perfection, Ecology issues a 
certificate documenting that the right has been perfected.  (A different type of certificate, an 
adjudicated certificate, will be issued after a claim has been confirmed through a general 
adjudication.) 

Q. What if I (or the previous property owner) established a perfected right, but failed to file a claim? 
A. If you (or your predecessor) did not file a claim for a perfected right, that right was 
relinquished (that is, you are no longer authorized to withdraw or redirect that water), unless 
your pre-code right was exempt from the claims registration requirement.  (See list of users not 
required to file on previous page).  The Claims Registry is closed and Ecology cannot accept 
new claims.  You will need to secure access to a legal supply of water by applying for a new 
water right permit or obtaining a right from someone else and obtaining Ecology’s permission 
to change the right to your use/location.   
 

Q. How do I know if a water right claim was filed for my property? 
A. You may request a record search of Ecology's claims registry.  Please contact the Ecology 
regional office nearest you.  (Addresses and phone numbers are on the last page.)  Note: water 
right records are filed by section, township and range.  Be sure to include this portion of your 
legal property description, or have it handy, when making a request.   
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A water right claim is only a statement that you claim to 
have a perfected right.  It is not a state-issued authorization 
to use water. 

 

Q. If I filed a claim, do I have a water right? 
A. Not necessarily.  A claim filed under the Claims Registration Act does not give you a 
right to use the water.  It was necessary to file a claim to protect a perfected water right which 
was established prior to 1917/1932 for surface water and 1945 for ground water.  A water right 
is an official authorization to use water.  A water right claim is only a statement that you claim 
to have a perfected right. 
 
 
 
 
 
 
 

Q. Will my claim to a perfected right ever be confirmed by the state? 
A. A small portion of Washington's pre-code rights have already been confirmed through a 
process known as a general water right adjudication.  An adjudication is a legal process, 
conducted through the Superior Court, to determine the validity and extent of existing water 
rights in a given area.  An adjudication does not create new rights, it only confirms existing 
rights.   
 
If your right is confirmed by the court, you will receive a certificate issued by the state.  Each 
confirmed right includes a priority date (that is, the date the water right became effective), 
quantity, point of diversion, and place of use.  Ecology will protect and enforce the elements of 
your right as stated on the certificate once a pre-code right is confirmed and a certificate is 
issued.  (Note: Ecology will tentatively determine the extent and validity of a claim as part of an 
evaluation on an application for change, but the final determination can only be made through 
an adjudication.)   
 
Q. How can I protect my water right claim? 
A. First, verify the elements of your registered claim.  A claim protects a pre-code water 
right if you: 
 
• Used surface water before 1917/1932, or ground water before 1945, and 
• Filed a water right claim with the state, and 
• Have continuously used the same amount of water. 
 
You can demonstrate that the system existed prior to 1917/1932 or 1945 and has been in 
continuous use by showing items like photographs or maps depicting the water system, 
historical documents or old letters that describe the system, or tax documents.  You can also use 
direct testimony by anyone with personal knowledge of the development of water use in the 
vicinity (sometimes referred to as “old timer” testimony).  If you have a registered claim, it is 
extremely important that you collect and maintain historical records of your water use, in order 
to support your claim.  (For more information, refer to Ecology publication #97-1804-WR, 
“Assessing Your Water Right.”) 
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Q. What if Ecology advises me that my water use is not protected by a claim? 
A. You should not continue to use water if it appears that you do not have a perfected 
water right.  Ecology will work with you to try and find alternate ways for you to use water 
legally.  Unauthorized use of water is illegal and detrimental to your neighbors, as well as to 
our state's waters. 
 

Q. How will I know if an adjudication will occur in my area? 
A. When an area is scheduled for an adjudication, all affected water users within the area 
are notified by summonses issued from the Superior Court.  It is important, however, that you 
not wait until that time to collect the information you need to support your claim. 
 

Q. Does my claim limit my water usage in any way? 
A. Yes.  Your claim protects your water right for the quantity, purpose, and place of use 
established prior to the surface and ground water codes.  Your current water use should be 
consistent with this information.  You may request to change the purpose and place of use of 
your water right, but increasing the quantity of water historically used is not allowed.  If you 
contemplate expansion of your water use, you must obtain prior authorization in the form of a 
new state-issued water right.  If you expand your water use without first obtaining a state-
issued permit, you are subject to enforcement. 
 
 

 For more information 
To find out more about your claim, you should first research and document your historical 
water use.  This will prepare you to answer our questions and speed up the Ecology review.  
Then if you need more information about your claim and available alternatives, you can write 
or call the Water Resources Program at the Department of Ecology regional office nearest you.  
(Please have the section, township and range for the place of use handy.)   
 
Northwest Regional Office Central Regional Office Department of Ecology 
3190 - 160th Avenue SE 15 W. Yakima Ave., Suite 200 300 Desmond Drive 
Bellevue, WA  98008-5452 Yakima, WA  98902-3452 Olympia, WA 98504-6000 
(425) 649-7000 (509) 575-2490 (360) 407-6000 
   
Southwest Regional Office Eastern Regional Office  
P.O. Box 47775 N. 4601 Monroe  
Olympia, WA 98504-7775 Spokane, WA 99205-1295  
(360) 407- 6300 (509) 329-3400  

 

This publication and others on water rights, is available to view, download or print at 
www.ecy.wa.gov/programs/wr/wrhome.html   

 

 

 

 

If you require this document in an alternate format, please contact the Water Resources Program at (360) 407-6600 or TTY (for 
the speech or hearing impaired) at 711 or 1-800-833-6388. 
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RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

1

03/16/2020

3/16/2020

WFI Printed For: 

Submission Reason: 

On-Demand

Pop/Connect 
Update

  1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

39600 E  NORTH CITY WATER DISTRICT  KING A Comm

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

DENNIS L. CLOUSE [OPERATIONS MANAGER]
PO BOX 55367
SHORELINE, WA 98155

NORTH CITY WATER DISTRICT
N. DIANE POTTINGER 
PO BOX 55367
SHORELINE, WA 98155

DISTRICT MANAGER

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN DENNIS CLOUSE  ATTN DIANE POTTINGER

 ADDRESS 1519 NE 177TH ST  ADDRESS 1519 NE 177TH ST

 CITY SHORELINE                  STATE   WA             ZIP 98155  CITY SHORELINE                  STATE   WA             ZIP 98155

 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (206) 362-8100 Owner Daytime Phone: (206) 362-8100

Primary Contact Mobile/Cell Phone: (206) 618-9616 Owner Mobile/Cell Phone: (206) 618-9606

Primary Contact Evening Phone: Owner Evening Phone: (206) 618-9606

Fax:  (206) 361-0629 E-mail:  dennyc@northcitywater.org Fax:  (206) 361-0629 E-mail:  dianep@northcitywater.org

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State 5,700,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
o

u
rce N

u
m

b
er

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 

ID 
NUMBER
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L
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E
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E
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 (G
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 1/4, 1/4 S
E

C
T

IO
N

 S
E

C
T

IO
N

 N
U

M
B

E
R

 T
O

W
N

S
H

IP

 R
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N
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S01  77050Y/SEATTLE (5) 77050 Y X Y X 0 00N 00E

S02  77050\Seattle Cedar 77050 Y X Y X 0 00N 00E

S03  77050\Seattle Cedar 77050 Y X Y X 0 SE SW 05 26N 4

S04  572505\Mountlake Terrace (2) 57250 5 X Y X 0 NW NW 04 26N 4
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

39600 E  NORTH CITY WATER DISTRICT  KING A Comm

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 10887 Unspecified

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 7602

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 325

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 3285

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

 27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 253 253

28.  TOTAL SERVICE CONNECTIONS 11140

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 25476

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many part-time residents are present each month?

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month?

 B.  How many days per month is water accessible to the public?

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students daycare children and/or 
employees are present each month?

4753 4753 4753 4753 4753 4753 4753 4753 4753 4753

B.  How many days per month are they present? 18 18 18 18 18 18 18 18 18 18

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

* Requirement is exception from WAC 246-290                     30 30 30 30 30 30 30 30 30 30 30 30

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

Page: 2DOH 331-011 (Rev. 06/03) DOH Copy
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WS ID WS Name

North City Water District39600

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

Act

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

Yes

39600

3/16/2020Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy
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North City Waves Newsletter ~ a publication by North City Water District

PO Box 55367
1519 NE 177th Street
Shoreline, Washington 98155
206.362.8100

Issue 2:   April • May • June 2019
	 A newsletter for water-related issues and info

Serving the communities of Shoreline and Lake Forest Park since 1931

Three Ways to Stay in Touch
1)	Join www.nextdoor.com for neighborhood news and notices
2)	Follow us on www.Facebook.com/NorthCityWaterDistrict
3)	Sign up for news, alerts, free classes and more on our
	website at www.northcitywater.org

Printed on 30% 
post consumer paper. 

Please recycle.

The North City Waves Newsletter is brought to you by North City Water District, and its Board of Commissioners:
Ron Ricker (President), Charlotte Haines (Vice President), and Patty Hale (Secretary).
Feel free to contact us at PO Box 55367, or 1519 NE 177th Street, Shoreline, WA 98155.
206.362.8100  •  www.northcitywater.org  •          / NorthCityWaterDistrict

2018 ANNUAL REPORT

Spring has officially arrived... as evidenced by the number of 
construction projects underway in our community.  Yet this year, for 

the first time since 1954, we expect our service connections to decrease by nearly 100 accounts. Looking 
back to 1965, our Engineering Report stated that the majority of the District’s growth in the 1950 and 
1960s, with an expected saturation point of approximately 6500 connections by the year 1980.  By 1982, 
our Water System Plan reported 7300 connections; in 2018 we had a total of 8200 connections.  So why 
are we projecting less connections, rather than our historic slow but steady increase? Two words: Sound 
Transit. As light rail arrives in Shoreline, single family residences will be demolished to make room for 
new parking garages, light rail stations, and approximately 500 multi-family housing units built by others 
(with more water-efficient plumbing and fixtures that mitigate their residential density). In some areas, 
roadways and utilities will be relocated, but the vast majority will be removed from our system.  The 
District has been and will continue to work closely with Sound Transit to ensure the design is as cost 
effective as possible, both for our ratepayers and the regional transportation system.

More About Water Quality
The sources of drinking water (both tap water and bottled 
water) include rivers, lakes, streams, ponds, reservoirs, 
springs, and wells. As water travels over the surface of the 
land or through the ground, it dissolves naturally occurring 
minerals and, in some cases, radioactive material, and can 
pick up substances resulting from the presence of animals or 
from human activity. In Seattle’s surface water supplies, the 
potential sources of contamination include: 

•	 Microbial contaminants, such as viruses, bacteria, and 
protozoa from wildlife;

•	 Inorganic contaminants, such as salts and metals, which 
are naturally occurring; and

•	 Organic contaminants, which result from chlorine 
combining with the naturally occurring organic matter.

In order to ensure that tap water is safe to drink, the 
Environmental Protection Agency and/or the Washington 
state board of health prescribes regulations that limit the 
amount of certain contaminants in water provided by public 
water systems. Food and Drug Administration and/or the 
Washington state department of agriculture regulations 
establish limits for contaminants in bottled water that must 
provide the same protection for public health.

Drinking water, including bottled water, may reasonably 
be expected to contain at least small amounts of some 
contaminants. The presence of contaminants does not 
necessarily indicate that water poses a health risk. More 
information about contaminants and potential health effects 
can be obtained by calling the Environmental Protection 
Agency's Safe Drinking Water Hotline at 800.426.4791. 

We at North City Water District encourage public interest and 
participation in the decisions that affect our drinking water. If 
you would like to learn more about our water, have questions 
about its quality, or would like to know what you can do to 
help keep our water supply clean, safe and abundant, please 
don’t hesitate to contact us at 206.362.8100, or visit one of 
our Board of Commissioners meetings (every first and third 
Tuesday of each month at 3:00 pm) at our District office, or you 
can contact any one of the following organizations:

Seattle Public Utilities
Phone:	 206.684.3000
Website:	 http://www.seattle.gov/util/MyServices/Water/
Water_Quality

United States Environmental Protection Agency (EPA)
and the Safe Drinking Water Hotline
Phone:	 800.426.4791
Website:	 http://www.epa.gov/safewater

Washington State Department of Health (DOH):
Phone:	 800.521.0323
Website:	 http://www.doh.wa.gov/ehp/dw/

Inside This Issue
•	Annual Water Quality Report for 2018
•	Water Test Results Tables and Definitions
•	All Sorts of Rebates Available
•	Learning About Your Water at the Source
•	Project Update: New Maintenance Building
•	Conserving Water Locally and Regionally
•	Upcoming Community Events
•	More About Water Quality
•	Ongoing Water System Planning

Conserving Water with Local
and Regional Programs
During 2018, North City Water District purchased 571 million 
gallons of water, with a distribution leakage rate of 2.5% 
throughout our system.  The District is extremely proud of this rate 
and will continue to keep it as low as possible through proactive 
monitoring and maintenance. 

The Saving Water Partnership (SWP)—which is made up of North 
City Water District and 17 other water utility partners—is still on 
target with its six-year conservation goal to reduce per capita use 
to less than 105 mgd average annually from 2013 through 2018, 
once again meeting the goal with 96.6 mgd in 2017, slightly higher 
than last year, attributed primarily to the hot summer, according to 
SPU Economist Bruce Flory. Our District's customers helped achieve 
this through the following events and programs:

•	 Over 3,475 people visited our Water Education Booths at the 
Lake Forest Park Green Fair, Lake Forest Park Picnic in the Park, 
Shoreline Science (STEM) Festival, Ridgecrest's Ice Cream Social, 
Celebrate Shoreline Festival, and YMCA’s Healthy Kids Day;

•	 159 people learned about water-wise gardening tips at our free 
Savvy Gardener classes;

•	 28 classroom presentations were made about water;

•	 6 households within our District boundaries took advantage of 
the single family toilet rebate program; and

•	 3 single family households received a rebate for installing an 
irrigation timer.

Upcoming Community Events:
We LOVE to connect with our customers! Come visit us at:
•	 June 1	 STEM Fair at Shoreline Community College
•	 June 29-30	 Shoreline Arts Festival at Shoreline Comm. College
•	 August 13	 North City Jazz Walk (the District is a Venue)
•	 August 17	 Celebrate Shoreline at Cromwell Park
•	 September 7	 LFP Picnic In the Park at Animal Acres Park

by Ron Ricker, President
From Our Board...

Increased rate

reduction available

for 150 eligible low 

income customers.

Call us or visit 

www.northcitywater.org

Water Use Efficiency/Conservation Plan
Because North City Water District is part of a regional water 
system, we take an active role in managing water use to minimize 
the amount of water that is purchased but goes unused.  Thanks 
to heightened conservation efforts, our region has achieved 
some dramatic results:  in the early 1990s, the average gallons 
used per person per day was over 160.  Today, the actual use is 85 
gallons per person per day in our region, enabling us to delay the 
need for an additional water source.  Conservation efforts have 
included everything from public outreach, rebate programs, and 
tiered pricing, to changes in federal and state plumbing codes—
all shared annually by our regional program, the Saving Water 
Partnership:  www.savingwater.org.  

This year, North City Water District is adding in a routine review 
of the water use efficiency/conservation program, in order to 
adopt a specific goal for North City along with the regional 
goal.  We expect to have a public hearing on this new program 
at our Board meeting on July 16 at 3:00 pm.  Our proposed 
conservation program is currently being developed and can be 
viewed at www.northcitywater.org/about/conservation.

Coliform Monitoring Plan
As a regional partner with Seattle Public 
Utilities, your District participates in the 
Regional Coliform monitoring program.  
Water samples are taken throughout 
the regional system to ensure our water 
quality remains outstanding.  In 2015 and 
2016, the District added several additional 
water quality monitoring stations to better 
monitor water movement and quality.  We are updating this plan 
to include the new stations, and meet new regulations.

Ongoing Water System Planning

ShakeAlert
With all the talk about a “big one earth quake,” North City 
Water District is working with a local consultant to plan for any 
necessary measures to ensure ongoing water supply, should an 
earthquake cause our region to be without water for more than 
a couple days.  

The Pacific Northwest Seismic Network (PNSN) at the University 
of Washington and the US Geological Survey (USGS) have 
developed a system to provide early warning of earthquakes 
referred to as “ShakeAlert."  Consisting of a network of sensors 
spread throughout the west coast, ShakeAlert has been 
approved for pilot testing in selected water and sewer utilities in 
Washington and Oregon.

The pilot system is designed to provide early warning alerts, 
which can be used to establish safety measures that protect 
people, equipment and facilities.  The amount of time for early 
detection depends on the epicenter of an earthquake, which is 
expected to be between 0.5 and 4 minutes. 

North City Water District will work with a local consultant to plan 
for and complete a predesign report, and a Pilot Application to 
participate in the regional program, along with the purchase 
of any necessary equipment.  We look forward to keeping you 
updated as we have more information.  Learn more about 
ShakeAlert on their website at: www.shakealert.org/

If you have any questions about these three new sections, or 
about our Water System Planning process in general, please don't 
hesitate to give us a call at 206.362.8100.

1 Overview
Purpose, Policies, 

Rules and Regulations, 
Conservation, 

Customer Service, and 
long term water supply 

contract with SPU

3 Existing 
Water System

Supply, Emergency, 
Facilities, 

Equipment, 
System, and Water 

Treatment

2 Basic 
Planning 

Data

5 System 
Analysis

Source, Storage, 
Pumping, 

Distribution, 
and Monitoring

4 Minimum 
Design 
Criteria

For All System 
Components

6 Capital 
Improvement 

Planning

7 Operations & 
Maintenance

Personnel, Processes, 
Records, Water Quality, 

Safety, Emergency, 
Public Notification, and 
Preventive Maintenance

8 Financials
Water Supply, Cost of 
Service, Connection 

Charges, Funding, Capital 
Improvement Financing, 

Developer Policies, 
Standard Details and Specs, 

and Multi-Year Rate Study

Highlighting Three Appendices to Our Plan
This Water System Planning effort will also update our Water Use Efficiency/Conservation Plan 

and our Coliform Monitoring Plan.  We are also introducing a new program, “ShakeAlert." 
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All About Your Water
Where Is Your Water From?  Tolt and Cedar River Watersheds. 

Who Tests Your Water?  Your drinking water is regulated by 
the Environmental Protection Agency (EPA), who sets drinking 
water quality standards, establishes testing methods and 
monitoring requirements for water utilities, sets maximum 
levels for water contaminants, and requires utilities to give 
public notice whenever a violation occurs. Your drinking water 
is tested frequently both by North City Water District and Seattle 
Public Utilities, our supplier, to ensure that high quality water is 
delivered to your home.

What is Your Water Being Tested For? Drinking water, 
including bottled water, may reasonably be expected to contain 
at least small amounts of some contaminants. The presence of 
contaminants does not necessarily indicate that water poses a 
health risk. More information about contaminants and potential 
health effects is available by calling the Environmental Protection 
Agency’s (EPA) Safe Drinking Water Hotline 800.426.4791.

When is Your Water Tested?  Continuously—365 days a year. 

How is Your Water Tested? Your drinking water has been tested 
for over 200 compounds and additional contaminates. Tests are 
done before and after treatment and while your water is in the 
distribution system. The Tables presented on the following page 
list all of the contaminants detected in the most recent required 
water testing and compare them to the limits and goals set by the 
EPA and the State of Washington to ensure your tap water is safe.  
Not shown are more than 200 additional contaminants that were 
tested for, but not detected, in your drinking water. If you would 
like to see a list of these other compounds or if you have other 
water quality questions, do not hesitate to contact us. Please note: 
asbestos monitoring is not required for our District because all 
the asbestos pipe in our distribution system was replaced prior to 
1991. 

How Safe is Your Water?  Your water falls safely within state and 
federal guidelines for each and every contaminant, significantly 
below the EPA’s levels. 

Lead and Copper Monitoring Results
Our regional water supply does not contain lead or copper. 
However it is possible that lead levels at your home may be 
higher than at other homes in the community as a result of 
materials used in your home’s plumbing. 

If present, elevated levels of lead can cause serious health 
problems, especially for pregnant women and young 
children. Lead in drinking water is primarily from materials 
and components associated with service lines and home 
plumbing. North City Water District is responsible for providing 
high quality drinking water, but cannot control the variety of 
materials used in plumbing components. 

When your water has been sitting for several hours, you can 
minimize the potential for lead exposure by flushing your tap 
for 30 seconds to 2 minutes before using water for drinking or 
cooking. If you are concerned about lead in your water, you may 
wish to have your water tested. Information on lead in drinking 
water, testing methods, and steps you can take to minimize 
exposure is available from the Safe Drinking Water Hotline at 
1.800.426.4791 or at http://www.epa.gov/safewater/lead.

People With Special Concerns
Some people may be more vulnerable to contaminants 
in drinking water than the general population. Immuno-
compromised persons such as persons with cancer undergoing 
chemotherapy, persons who have undergone organ transplants, 
people with HIV/AIDS or other immune system disorders, some 
elderly, and infants can be particularly at risk from infections. 
These people should seek advice about drinking water from their 
health care providers. EPA/Centers for Disease Control (CDC) 
guidelines on appropriate means to lessen the risk of infection by 
Cryptosporidium and other microbial contaminants are available 
from the Safe Drinking Water Hotline at 1.800.426.4791.

If you would like to learn more about your water, or if you have 
questions about its quality, please don’t hesitate to contact North 
City Water District at 206.362.8100.

North City Water District continues to maintain state and federal water quality guidelines 
that are significantly below EPA maximum levels.

Table Definitions
MCLG:  Maximum Contaminant 
Level Goal
The level of a contaminant in drinking 
water below which there is no known 
or expected risk to health. MCLGs 
allow for a margin of safety.

MCL:  Maximum Contaminant Level
The highest level of a contaminant 
allowed in drinking water. MCLs are 
set as close to the MCLGs as feasible 
using the best available treatment 
technology.

MRDL:  Maximum Residual 
Disinfectant Level
The highest level of a disinfectant 
allowed in drinking water. There is 
convincing evidence that addition of 
a disinfectant is necessary for control 
of microbial contaminants.

MRDLG:  Maximum Residual 
Disinfectant Level Goal
The level of a drinking water 
disinfectant below which there is no 
known or expected risk to health. 
MRDLGs do not reflect the benefits 
of the use of disinfectants to control 
microbial contaminants.

TT:  Treatment Technique
A required process intended to 
reduce the level of a contaminant in 
drinking water.

NTU:  Nephelometric Turbidity Unit
Turbidity is a measure of how clear 
the water looks. The turbidity MCL 
that applied to the Cedar supply in 
2018 is 5 NTU, and for the Tolt supply 
it was 0.3 NTU for at least 95% of the 
samples in a month. For November 
2018, 99.4% of the samples from the 
Tolt were below 0.3 NTU.  All of the 
other months in 2018 had 100% of 
samples below 0.3 NTU for the Tolt.  

NA:  Not applicable.

ND:  Not detected.

ppm:  1 part per million = 1 mg/L 
= 1 milligram per liter.

ppb:  1 part per billion = 1 ug/L 
= 1 microgram per liter

1 ppm:  =  1000 ppb.

Table 1: Water Quality Testing Results for 2018
Compounds that were not detected in 2018 are not included in these charts.

Cedar River Watershed, with not as 
much snow as we expected; photo 
courtesy of Seattle Public Utilities

2 The concentration of a contaminant which, if exceeded, triggers treatment or other requirements which a water system must follow.
3 90th percentile: 90 percent of the samples were less than the values shown.

Table 2: Lead and Copper Monitoring Results for the Tolt Watershed in 2017
Samples are taken every three years. Five of the 51 samples in the Tolt Watershed were taken in NCWD's service area.  
None of the samples for the Cedar River Watershed were from NCWD's service area.

	 Lead and Copper Sampling	 Ideal Goal	 Action	 Results of 2017	 # Homes Exceeding	 Typical Sources
	 Program and Units	 MCLG	 Level 2	 Samplings 3	 Action Level	 in Drinking Water

	 Lead, ppb	 0	 15	 4.0	 0 of 51

	 Copper, ppm	 1.3	 1.3	 0.15	 0 of 51

Corrosion of household plumbing
systems. Samples collected in homes

within the Tolt water service area.

Annual Water Quality Report for 2018

	 Types of		  Primary	 Ideal	 Max.	 Levels in the Cedar	 Levels in the	 Meets
	 Detected	 Units	 Source	 Goal	 Allowed	 River Watershed	 Tolt Watershed	 EPA
	 Compounds			   (MCLG)	  (MCL)	 Average	 Range	 Average	 Range	 Stds.?

				    RAW WATER

	 Total Organic	 ppm	 Naturally present	 NA	 TT	 0.9	 0.4 to	 1.3	 1.1 to	 Yes
	 Carbon		  in the environment				    2.1		  1.5

				    FINISHED WATER SOURCE

	 Turbidity	 NTU	 Soil runoff	 NA	 TT	 0.3 	 0.2 to	 0.04	 0.01 to	 Yes
							       2.3		  0.35

	 Arsenic	 ppb	 Erosion of	 0	 10	 0.4	 0.4 to	 0.4	 0.4 to	 Yes
			   natural deposits				    0.6		  0.44

	 Barium	 ppb	 Erosion of	 2000	 2000	 1.5	 1.3 to	 1.1	 1.0 to	 Yes
			   natural deposits				    1.6		  1.2

	 Chromium	 ppb	 Erosion of	 100	 100	 0.27	 0.25 to	 0.2	 ND to	 Yes
			   natural deposits				    0.33		  0.24

	 Fluoride	 ppm	 Water additive to	 4	 4	 0.7	 0.4 to	 0.7	 0.6 to	 Yes
			   promote strong teeth				    0.8		  0.8

	 Nitrate	 ppm	 Byproduct of drinking	 10	 10	 ND	 One	 0.07	 One	 Yes
			   water disinfection				    sample		  sample

	 SPECIFIC SAMPLES FROM NORTH CITY WATER DISTRICT’S DISTRIBUTION SYSTEM

	 Total	 ppb	 Byproduct of drinking	 NA	 80	 Average:  36	 Yes
	 Trihalomethanes		  water disinfection			   Range:  22 to 46	

	 Haloacetic	 ppb	 Byproduct of drinking	 NA	 60	 Average:  38	 Yes
	 Acids (5)		  water disinfection			   Range:  18 to 41	

	 Chlorine	 ppm	 Water additive to	 MRDLG	 MRDL	 Highest Monthly Average:  0.72	 Yes
			   control microbes	 =4	 =4	 Range:  0.08 to 1.21

Learning About Your Water at the Source
Did You Know? You and your family can enjoy an affordable, 
guided adventure to experience your watershed first-hand! 
Located 35 miles east of Seattle along 
the shores of Rattlesnake Lake, the Cedar 
River Watershed Education Center offers 
you and your family a unique way to 
experience the water cycle. 

Affordable tours and classes—such as 
the Family Watershed Tour, the Railroad 
History Treasure Tour, or the Junior 
Naturalist Class—can be reserved on 
SPU's website with this $5.00 off coupon! 

www.seattle.gov/util/crwec/  

Center and Exhibit Hours:
April – October:  
Tuesday – Sunday | 10AM to 5PM
November – March:  
Tuesday – Sunday | 10AM to 4PM
Closed Mondays and on City Holidays

Rattlesnake Lake Recreation Area Hours:
6am to dusk all year, day-use only.

More Information:
206.733.9421 | 425.831.6780 
crwprograms@seattle.gov

Project Update: New 
Maintenance Building 
Our decades-long dream of a new 
maintenance facility is finally in sight... 
but it hasn't been easy:  staggering 
construction costs in the northwest 
prompted us to separate the project into 
phases.  Phase I site work has been completed (prior to the City of Shoreline’s overlay 
program later this year); Phase II construction was awarded to Faber Construction in 
April.  Although we couldn't afford to do everything (a wash facility at this site was 
too costly) , we'll get most of what we need by modifying other portions of our site.  
Construction will begin in mid June and should be complete in early 2020.

Rebates Available
Planning to replace or install a new toilet, or 
upgrade your sprinkler system? How about 

commercial kitchen equipment, medical 
equipment, industrial refrigeration units, or 

commercial laundry machines? Saving Water 
Partnership has an abundance of rebates for 

homeowners, apartment and condo owners, as 
well as institutions, and commercial/industrial 

businesses. Learn more at: 
www.savingwater.org/rebates

Additional Water Monitoring
North City Water District monitors the water in our distribution system for 
various compounds according to UCMR4 standards, as well as other parameters 
that can be impacted by algae.  Our primary source water is from the Tolt River 
but we do also get water from the Cedar River, both of which can experience 
naturally occurring, seasonal algae blooms.  Typically these blooms occur in the 
late spring, but due to a number of environmental factors including sunlight and 
temperature, blooms can occur at other times of the year.  Although the algae 
we see in our water supplies is not associated with health concerns, it can create 
tastes and odors.  Thankfully these are well controlled at both treatment facilities.  
Please contact us at our office if you would like to receive a copy of these results.
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SHORELINE WATER DISTRICT 
 
 

Cross-Connection Control Program 

INTRODUCTION 

 
The Shoreline Water District (District) cross-connection control (CCC) program is a proactive 
and ongoing effort of the District to protect the health of its customers by preventing 
contamination through cross-connection of the drinking water supplied throughout the 
distribution system.  A cross-connection is any physical connection, actual or potential, between 
the water system and any source of non-potable substance that could contaminate or pollute the 
potable water supply by backflow.  All public water systems in Washington State are required to 
implement a cross-connection control program and include the program document in the 
system’s water system plan.  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.  The following 
are the current minimum required elements of a CCC program. 

1. Adopt a local ordinance, resolution or code that establishes the purveyor’s legal authority, 
describes operating policies and the corrective actions of a CCC program. 

2. Develop and implement procedures and schedules for evaluating new and existing service 
connections to assess the degree of hazard posed by the consumer’s premises to the 
purveyor’s distribution system. 

3. Develop and implement procedures and schedules that eliminate cross-connections 
whenever possible or control cross-connections by installation of approved backflow 
preventers and ensure approved backflow preventers are properly installed. 

4. Ensure that personnel, including one certified Cross-Connection Control Specialist 
(CCS), are provided to develop and implement the CCC program. 

5. Develop and implement procedures to ensure approved backflow preventers relied upon 
to protect the public water system are properly inspected and tested. 

6. Develop and implement a backflow prevention assembly testing quality control assurance 
program. 

7. Develop and implement procedures for responding to backflow incidents. 
8. Include information on the cross-connection control program in customer education 

materials. 
9. Develop and maintain CCC program records. 
10. Meet any additional CCC requirements imposed by the Department of Health if reclaimed 

water is distributed or received in the water service area. 
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CCC Program Purpose and Scope 

This document establishes minimum standards for the District to protect the public water supply 
from possible contamination from backflow.  This document also describes minimum CCC 
program operating policies, provides guidelines for installation, testing and maintenance of 
approved backflow prevention assemblies.  In addition, permitting and inspection requirements 
for existing and new backflow prevention assemblies are described. The document concludes 
with program improvements that the District is planning to implement. 

District Authority 

The Federal Safe Drinking Water Act and the statutes of the State of Washington Title 43 RCW 
require purveyors to protect the public water systems from contamination.  In addition, 
Washington Administrative Code establishes CCC program requirements for the State under 
WAC 246-290-490.  In Washington State, the Department of Health (DOH) is the lead agency for 
the development and administration of the State’s CCC program.  The District has adopted cross-
connection control code under the Shoreline Water District Code (SWDC) Title 6: Facilities, 
Cross Connection Control Program.  This code establishes the District’s authority in 
implementing a cross-connection program and taking corrective actions, as necessary, to prevent 
cross-connections.  

District Responsibility 

The District is responsible for protecting its drinking water from contamination, due to backflow 
of pollutants through water service connections.  If the District determines that a backflow 
prevention assembly is necessary at a customer’s premise, the District will notify the customer to 
install an approved backflow assembly.  The list of approved backflow prevention assemblies for 
the state of Washington is available through the DOH; the list is updated annually.  Installation of 
said backflow assembly shall be a condition of continued water service from the District.  Upon 
installation, the customer shall arrange for inspection and testing of said assembly.  The customer 
will be responsible for all applicable testing and inspection fees.   

District Enforcement Actions 

Any person, firm, or corporation who violates any of the provisions of this document or SWDC 
Title 6: Facilities, Cross Connection Control Program may be punished in accordance with the 
code.  Any person, firm or corporation who violates any provisions and requirements of this 
document shall be subject to discontinuance of water service to the premise.  Discontinuance of 
water service to the premise shall remain in effect until corrective action, as required by the 
District, is completed, including applicable testing and approvals. 
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CROSS-CONNECTION CONTROL PROGRAM 

The District has implemented much of the required elements of the CCC program as listed 
above.  This section describes the District’s current CCC program and identifies areas to be 
addressed in order to comply with the current CCC program requirements.  The District is 
committed to protecting the public water supply from contamination by eliminating potential 
cross-connections.  The District’s CCC program that follows includes a statement of its goals and 
objectives, the evaluation of CCC elements, program implementation, and planned program 
improvements. 

CCC Program Goals and Objectives 

The goals and objectives of the District’s CCC program consist of: 

 Preventing contamination of the public water supply by eliminating or properly protecting 
actual or potential cross-connections; 

 Taking inventory of all existing and potential cross-connections; and 

 Maintaining the inspection and testing program for all backflow prevention assemblies.  
Inspections shall occur during backflow prevention assembly installations, repairs or 
relocations, after a backflow incident involving the assembly, and at a minimum annually.  
The District will notify customers when testing is due. 

 
The District will achieve these goals and objectives through the implementation of the CCC 
program that follows.  

Identification of Existing Cross-Connections 

The District currently does not have a formal process for identifying existing cross-connections; 
however, a process is identified in this document in Element 2: Evaluation of Service Connections. 
 The District maintains a database that documents the existing backflow prevention assemblies 
within the system and applicable annual testing data. 
 
Table 1 lists standard abbreviations for backflow prevention assemblies and the corresponding 
level of protection that each provides, with “1” being the highest protection and “5” being the 
lowest protection.  The abbreviations will be used in the tables that follow. 
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Table 1 
Backflow Prevention Assembly 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 
SVBA Spill-Resistant Pressure Vacuum Breaker 4 
AVB Atmospheric Vacuum Breaker 5 

 
Table 2 summarizes the total number of each type of backflow prevention assembly protecting 
the District’s distribution system as of June 2012. 
 

Table 2 
Summary of Existing Backflow Prevention Assemblies 

 
Type of Assembly Total Quantity 

AG 4 
RPBA 97 
RPDA 1 
DCVA 218 
DCDA 36 
PVBA 0 
SVBA 0 
AVB 0 
Total 356 

Evaluation of CCC Program Elements 

The District is required to develop and implement a cross-connection control program in 
accordance with WAC 246-290-490.  All required elements of a local CCC program must be 
documented and included in the District’s Comprehensive Water System Plan.  The evaluation of 
these CCC program elements, current level of implementation and future planned implementation 
are presented below. 

Element 1:  Cross-Connection Control Code 

The purveyor is required to “adopt a local ordinance, resolution, code, bylaw, or other written 
legal instrument” outlining the purveyor’s CCC 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.   
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The District has formally adopted code for CCC under SWDC Title 6: Facilities, Cross 
Connection Control Program.  The code establishes the District’s authority for implementing the 
CCC program, addresses the regulations in the WAC 246-290 and references the current CCC 
program contained in this document. 

Element 2:  Evaluation of Service Connections 

Purveyors must develop and implement procedures for evaluating existing and new service 
connections to assess the risk of connecting the consumer’s premises to the District’s public 
water system.  Purveyors are required to notify the consumer within a reasonable time frame of 
the evaluation results.  New connections are required to be evaluated prior to providing water 
service.  Existing connections shall have an initial inspection as well as a re-assessment based on 
a schedule acceptable to DOH.     
 
Currently, the District is made aware of new service connections and changes in use through the 
Request for Fire Flow Analysis/Certificate of Water Availability application process in 
coordination with the Cities of Shoreline and Lake Forest Park.  The premise risk assessment is 
performed during the application review and, if necessary, a backflow prevention assembly is 
required.  The District then informs the customer of the type of assembly to be installed.  To 
improve the evaluation process for service connections, the District will implement the following 
methodical approach: 

1. When a future or existing customer applies for a Certificate of Water Availability/Request 
for Fire Flow Analysis they must include a completed water usage questionnaire, unless 
the customer is applying for a plat which is undeveloped and has no specific planned 
development, as determined by the District.  The application and questionnaire will be 
reviewed by the District, during which the level of risk associated with the premise will 
be determined.  The District will classify the premise as a high, medium, or low health 
hazard then specify the required backflow prevention assembly, if necessary.  The 
District may request additional information, such as detailed plans and specifications, if 
necessary to appropriately classify the premise. 

2. The following is evaluated during the District’s review: 

a. The actual or potential health hazard or contamination risk to the District’s water 
system. 

b. The intricacy of any existing and/or proposed plumbing arrangement. 

c. The likelihood of cross-connections within the premise. 

d. Cross-connections which may be acceptable risks. 

e. Whether complete premise isolation or within premise protection is required. 

f. The actual or potential use and/or availability of any unapproved auxiliary water 
supply system within the premise. 

g. Any storage or handling of dangerous material or toxic substance which could be 
a health hazard if it entered into the system.  
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After the review, the District will inform the property owner/authorized agent in writing 
if a cross-connection exists and will offer technical guidance for eliminating or 
controlling the cross-connection.  If the District determines that the premise is a potential 
high-health risk, such as the premises listed in Table 3, then the appropriate approved 
backflow prevention assembly shall be installed for premise isolation, regardless of any 
in-premise protection. 

3. A District Cross-Connection Control Specialist (CCS) will inspect any new building, 
structure, or ground installation for potential premise isolation during the construction 
phase.  Once the inspection is completed, but prior to establishing the water service 
connection, the District CCS will inform the property owner/authorized agent that the 
inspection has been performed and recommend any additional backflow protection that is 
required.  The District CCS will advise the property owner/authorized agent that it’s 
their responsibility to have a current Washington State Backflow Assembly Tester (BAT) 
test the backflow prevention assembly prior to utilizing the water service, and that annual 
testing will be required.  The District CCS will attend and witness the initial test of all 
backflow prevention assemblies installed within the jurisdiction.  It will be the property 
owner/authorized agent’s responsibility to coordinate with the District CCS to schedule 
an appointment to attend and witness the initial backflow prevention assembly test (24 
hour advance notice required). 

 
The District has not performed a complete system-wide risk assessment of all existing service 
connections; but they will implement a program that evaluates all high health hazard premises, 
all commercial and/or industrial premises, all premises with fire systems, all premises with 
water systems utilizing booster pumps, and all premises with buildings 30 feet or more in height 
to insure premise isolation protection has been provided at the water service connection.  
Potential high-risk cross-connection premises will be evaluated first, followed by medium-risk 
then low-risk premises.  Premises brought to the District’s attention, which upon review are 
determined deficient in the required premise isolation backflow prevention, will be brought into 
current compliance without regard to any established priority list.  The District will implement 
the following methodical approach to complete the initial evaluation: 

1. Develop a priority list utilizing existing water service records, telephone directory yellow 
pages, and any other beneficial resources. 

2. Begin evaluating service connections, starting with highest health hazard risk on the 
previously developed priority list.  The District CCS will determine the actual or 
potential health hazard or contamination risk to the District’s water system. 

3. After the risk evaluation, the District CCS will determine if premise isolation backflow 
prevention is necessary and what level of protection is required for the degree of hazard. 

4. The District CCS will prepare a written report to file in the record keeping system at the 
District that will include, at a minimum: 

a. A list of all cross-connections, the location, and any methods of elimination or 
control. 

b. Any applicable drawings, sketches, blueprints, or photos. 
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c. Summary of findings, recommendations and requirements for corrective actions, 
and a time in which corrective action must be completed. 

5. The District CCS will notify the customer via letter of the premise isolation backflow 
prevention requirements, including the necessary corrective actions and due date for 
completion.  The District will keep a copy of all correspondence on file. 

6. The District CCS will follow-up with the customer on the completion due date to 
determine if the corrections have been performed.  If the corrections are completed, the 
District CCS will inspect all backflow prevention assemblies which connect the premise 
property to the District’s water service.  If the corrections are in progress, but require 
more time for completion, a new due date may be set by the District CCS.  If the 
corrections have been neglected, the District will exercise the appropriate authority, per 
WAC 246-290-490(2)(h-j), SWDC Title 6: Facilities, Cross Connection Control Program, 
and the District Cross-Connection Control Program, which may include, but is not 
limited to, denying or discontinuing water service to a customer’s premise until the cross-
connection hazard is eliminated or controlled to the satisfaction of the District. 

7. Once all corrections have been completed, the passed Backflow Prevention Assembly 
Test Report will be filed with all the previous premise related documents. 

8. The District will re-inspect the high health hazard premise isolation annually, if possible, 
or more often if justifiable.  The re-inspection will focus on the premises that are not 
isolated from the system by an AG or RPBA, as long as the assemblies are approved and 
continue to pass annual testing and inspection. 

For a more detailed implementation schedule refer to Appendix C. 
 
Table 3 lists typical premises posing a high health hazard that require an air gap and/or a reduced 
pressure backflow assembly to prevent contamination to the public water system.  The list below 
can also be found under WAC 246-290-490(4)(b)(iii)(Table 9).  The District may grant 
exceptions on a case-by-case basis if the CCS determines there is no health hazard on the 
premise. 
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Table 3 
Premises Requiring Mandatory Service Isolation by AG and/or RPBA 

(High Health Risk) 
 

Premise Premise 

Agricultural (farms and dairies) Laboratories 
Beverage Bottling Plants Ice Manufacturing & Cold Storage Plants 
Car Washes Mortuaries and Autopsy Facilities 
Chemical Plants and Metal Plating Industries Petroleum Processing or Storage Plants 
Commercial Laundries and Dry Cleaners Piers, Docks and Boat Marinas 
Premises with Potable and Reclaimed Water Paper and Paper Products Plants 
Film Processing Facilities Survey Access Denied or Restricted 
Food Processing Plants, Canneries, Packing 
(Slaughter) Houses 

Wastewater Treatment Plants & Wastewater 
Lift and Pumping Stations 

Hospitals, Medical Centers, Nursing Homes, 
Veterinary, Medical & Dental Clinics, Blood 
Plasma Centers and Medical Research 

Radioactive Material Processing Plants or 
Nuclear Reactors 

Irrigation Systems Utilizing District Water 
Supply with Chemical Addition 

Unapproved Auxiliary Water Supply 
Interconnected with the Potable Water 
Supply 

Fire Protection Systems Using Chemical 
Addition Battery Manufacturing or Repair Facilities 

 
Table 4 shows various facilities that require or recommend backflow prevention assemblies to be 
installed.  Table 5 lists fixtures, equipment, and areas that have the potential to contaminate the 
public drinking water system.  The table also shows the minimum protection required by the 
District to prevent such contamination caused by the listed fixtures, equipment and areas.  Per 
District standards, the Spill-Resistant Pressure Vacuum Breaker Assembly will be the minimum 
form of backflow prevention assembly and no new Atmosphere Vacuum Breakers will be 
installed.  The District reserves the right to require a backflow prevention assembly which 
provides a higher level of protection upon premise review.  In addition, the American Water 
Works Association (AWWA) published a manual entitled, “Recommended Practice for 
Backflow Prevention and Cross-Connection Control (AWWA Manual M14)” that outlines cross-
connection control procedures as a tool for developing a CCC program.  The AWWA Manual 
M14 as well as the “Cross-Connection Control Manual, Accepted Procedure and Practice” 
published by the Pacific Northwest Section (PNWS) of the American Water Works Association 
(AWWA) (PNWS-AWWA Yellow Manual) also recommend backflow prevention assemblies 
for typical hazards. 
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Table 4 
Backflow Protection Requirements and Recommendations 

 
Required Service Isolation 

Premises with Approved Auxiliary Supply 
Premises with Dedicated Fire Sprinkler Systems or Private 
Hydrants 
Tall Buildings (Over 30 feet) 

Recommended Service Isolation 

Mobile Home Parks 
Shopping Centers and Strip Malls 
Non-Residential Services 
Heat Exchangers or Solar Hot Water Systems 
Irrigation Services Without Chemical Injection 
Recreational Vehicle Parks 

 
Table 5 

Backflow Prevention Assemblies for Minimum Protection 
 

Fixtures, Equipment and Areas Minimum Protection Fixtures, Equipment and Areas Minimum Protection

Air Compressors DCVA Irrigation Systems w/o Chemicals PVBA/SVBA/DCVA
Air Conditioning Systems RPBA Irrigation Systems w/ Chemicals RPBA
Air Washers (controls air pollution) RPBA Janitor Sinks SVBA/AVB*
Aquarium Make-Up Water AG/RPBA Kitchen Equipment SVBA/AVB*
Aspirators, Medical/Lab RPBA Laboratory Equipment RPBA
Aspirators, Vault Drain RPBA Laundry Machines, Commercial RPBA
Aspirators, Weedicide/Herbicide/Pesticide RPBA Lavatories SVBA/AVB*
Autoclaves RPBA Livestock Drinking Tanks AG/DCVA
Autopsy Tables, Embalming Equipment RPBA Make-Up Tanks AG/RPBA
Baptismal Fountains RPBA/AG/AVB* Mobile Carpet Cleaners RPBA
Bathtub, Below Rim Filler RPBA Mobile Home Park DCVA/RPBA
Bedpan Washers RPBA Mop Sinks SVBA/AVB*
Beverage Dispensers using CO2 RPBA Outboard Motor Test Tanks AG/RPBA
Bidets AG-Internal/SVBA/AVB* Perchlorethylene Reclaim AG/RPBA
Boat Lifts RPBA Pesticide Applicator Trucks AG/RPBA
Boiler Feed Lines AG/RPBA Photo Developing Tanks and Sinks RPBA
Bottle Washing Equipment RPBA/PVBA/SVBA Photostat Equipment RPBA
Box Hydrants PVBA/SVBA/DCVA Pipette Washers SVBA/AVB*
Brine Tanks AG/DCVA Potato Peelers SVBA/AVB*
Can Washing Equipment RPBA/PVBA/SVBA Poultry Feeders RPBA
Chemical Feeder Tanks AG/RPBA Pressure Washers w/o Chemicals DCVA
Chilled Water Systems RPBA Private Fire Hydrants DCVA
Chlorinators RPBA Processing Tanks AG/RPBA
Commercial Coffee Urns AG/SVBA/AVB* Pump Seal Water AG/RPBA
Computer Cooling Lines AG/RPBA Pumps, Pneumatic Ejector RPBA
Condensate Tanks AG/RPBA Pump Prime Lines RPBA
Commercial Cooking Kettles AG/SVBA/AVB* Pumps, Water Operated Ejector RPBA
Cooling Towers AG/RPBA Radiant Floor Heat, Hydronic Heat AG/RPBA
Decorative Ponds AG/RPBA Radiator Flushing Equipment AG/RPBA
Degreasing Equipment RPBA Recreational Vehicle Dump Stations AG
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Table 5 (continued) 

Backflow Prevention Assemblies for Minimum Protection 
 

Fixtures, Equipment and Areas Minimum Protection Fixtures, Equipment and Areas Minimum Protection

Demineralized Water Systems RPBA Serrated Faucets SVBA/AVB*
Dental Equipment, Cuspidors RPBA Service Sinks SVBA/AVB*
Detergent Dispensers (Dishwasher) SVBA/AVB* Sewer Connected Equipment AG
Dialysis Equipment RPBA Sewer Flushing AG
Dishwashers, Commercial AG/RPBA/SVBA/AVB* Shampoo Basins/Hose Rinse SVBA/AVB*
Dishwashers, High-Temp AG/SVBA/AVB* Showers, Telephone SVBA/AVB*
Drinking Fountains AG Sitz Baths SVBA/AVB*
Dye Vats and Tanks AG/RPBA Soap Mixing Tanks AG/RPBA
Dynamotors DCVA Solar Heating Systems RPVA
Emergency Generators RPBA Solution Tanks AG/RPBA
Espresso Machines AG/RPBA Spas AG/RPBA
Etching Tanks AG/RPBA Specimen Tanks AG/RPBA
Fermenting Tanks AG/RPBA Starch Tanks AG/RPBA
Fertilizer Injection Equipment RPBA Steam-Air Sprays RPBA
Film Processing Equipment RPBA Steam Cleaners RPBA
Fire Depart. Connections w/o Chemicals DCVA/DCDA Steam Ejectors RPBA
Fire Depart. Connections w/ Chemicals RPBA/RPDA Steam Generating Facilities RPBA
Fire Sprinkler Systems w/o Chemicals DCVA/DCDA Sterilizers RPBA
Fire Sprinkler Systems w/ Chemicals RPBA/RPDA Stills RPBA
Floor Drains AG Sumps AG
Fluoride Tanks (Water Treatment Plants) RPBA Swimming Pools AG/RPBA
Flushing Floor Drains SVBA/AVB* Toilets (Internal) AG
Foamite Systems RPBA/RPDA Trap Primers AG
Fountains, Ornamental AG/RPBA Ultrasonic Baths AG
Frost-Free Yard Hydrant (Stop-and-Drain) DCVA/RPBA Urinals (Internal) AG
Fume Hoods RPBA Used Water Systems RPBA
Garbage Can Washers RPBA Vats AG/RPBA
Garbage Disposals RPBA Washing Pools AG/RPBA
Heat Exchangers Other Than Double Wall 
Types with Leak Path RPBA Wall Hydrants SVBA/AVB*
Heat Pumps RPBA Wash Tanks AG/SVBA/AVB*
High Pressure Washers w/o Chemicals DCVA Wastewater Lines AG
High Pressure Washers w/ Chemicals RPBA Water-Air Sprays DCVA
Hose Bibs SVBA/AVB* Water Closets (Internal) AG
Hoses, Kitchen Rinse SVBA/AVB* Water Cooled Equipment RPBA
Hot Tubs AG/RPBA Water Ejectors RPBA
Hot Water Heating Systems RPBA Water Recirculating Systems DCVA
Hot Water Boilers RPBA Water Settling RPBA
Humidifier Tanks and Boxes AG Water Treatment/Water Softner AG/RPBA
Hydraulically Operated Equipment RPBA Water Trucks AG/DCVA
Hydrotherapy Baths RPBA Wet Vacuum Systems RPBA
Ice Makers AG/RPBA Whirlpool Baths DCVA/SVBA/AVB*
Industrial Fluid Systems RPBA Windshield Washer Fluid Aspirators RPBA
Inter-Connected (Looped) Water Systems DCVA X-Ray Processors RPBA
* SWD does not allow new AVBs to be installed in the system; existing AVBs are allowed if they meet the conditions of the 

WAC 246-290-490(5)(b).  
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Element 3:  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 suitable approved backflow prevention 
assemblies should be installed properly by a certified CCS to reduce the risk of contamination in 
each of the following circumstances. 

 If the nature and extent of any activity on the premises, the material used in connection with 
any activity on the premises, or the materials stored on the premises, could contaminate or 
pollute the drinking water supply in any way. 

 Any premises having one or more cross-connections. 

 Internal cross-connections that are not correctable or intricate plumbing arrangement that 
make it impractical to ascertain whether or not cross-connections exist. 

 A repeated history of cross-connections being established or re-established. 

 Unduly restricted entry so that inspections for cross-connections cannot be made with 
sufficient frequency or with sufficient notice to assure that cross-connections do not exist. 

 Materials of a toxic or hazardous nature being used such that, if back siphoning should 
occur, a health hazard could result. 

 Any mobile apparatus which uses water from the system or water from any premises within 
the system service boundaries. 

 Any irrigation system. 

 Any fire service and/or fire sprinkler. 

 All new construction, remodels, commercial, business, industrial and private homes shall be 
evaluated to determine the necessity of an approved assembly. 

 On any premise where installation of an approved assembly is deemed to be necessary to 
accomplish the purpose of these regulations in the District’s judgment. 

To ensure proper operation and accessibility of all approved assemblies, the following requirements 
shall apply to the installation of backflow prevention assemblies. 

 No part of the approved assembly shall be submerged under water or installed on a location 
subject to flooding.  If installed in a vault or a basement, adequate drainage shall be 
provided. 

 Approved assemblies must be installed at the point of use.  Alternate locations must be 
approved in writing by the District prior to installation. 

 The approved assembly must be protected from freezing and other severe weather 
conditions. 

 All approved assemblies installed shall be of a type and model pre-approved by the DOH 
and the District. 
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 The approved assembly shall be readily accessible with adequate room for maintenance and 
testing.  Approved assemblies 2 inches and smaller shall have a minimum clearance of 6 
inches on all sides of the assembly.  Approved assemblies larger than 2 inches shall have a 
minimum clearance of 12 inches on the back side, 24 inches on the test cock side, 12 inches 
plus the nominal size of the assembly below the assembly and 36 inches above the assembly. 

 If the approved assembly is installed inside a building, the assembly shall be readily 
accessible at all times and an emergency after hours contact phone number and person shall 
be provided to the District. 

 If the approved assembly is installed inside a building and it is installed 5 feet above the 
floor, it must be equipped with rigidly and permanently installed scaffolding acceptable to 
the District.  This installation must also meet the requirements set forth by the U.S. 
Occupational Safety and Health Administration and the State of Washington Occupational 
Safety and Health Codes. 

 Reduced pressure principle assemblies may be installed in a vault only if the relief valve 
discharge can be drained to daylight through an unobstructed drain pipe.  The drain shall be 
of adequate capacity to carry the full rated flow of the assembly and shall be screened at both 
ends.  An approved air gap shall be located at the relief valve orifice.  This air gap shall be at 
least twice the inside diameter of the incoming supply line as measured vertically above the 
top rim of the drain and in no case less than 1 inch. 

 Where an approved assembly is deemed necessary, the model of the assembly and 
installation plans shall be submitted to the District for approval prior to installation. 

 Upon completion of the installation, the District shall be notified and an inspection will 
occur for approval of the installation.  All approved assemblies must be registered with the 
District.  Registration shall consist of installation location on premises, make, model and 
serial number of the assembly, and an initial test report. 

 If any user refuses access to a premise, or to the interior of a structure, at reasonable times 
and with reasonable notice for inspection by the District, an RPBA will be required to be 
installed at the service connection to that premise. 

Any variance from these installation requirements shall be requested in writing by the customer and 
must be approved by the District prior to installation. 
 
Customers shall be responsible for following the provisions of the District’s CCC program.  In 
addition, customers shall be responsible for the elimination or protection of all cross-
connections on their premises.  The District will continue to maintain an inventory of the existing 
backflow prevention assemblies that it currently operates, maintains, and inspects.  A separate 
inventory will include all assemblies on customers’ premises that are responsibility of the 
customer to maintain.  The District will keep this inventory on file at its facility, and shall update 
the inventory as necessary. 
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The District shall begin eliminating potential cross-connections and requiring installation of 
backflow prevention assemblies at all premises deemed to be “high-risk”, such as those listed in 
Table 3.  Once potential “high-risk” cross-connections are eliminated, the District will 
concentrate its efforts on reducing potential “medium-” and “low-risk” cross-connections.  The 
medium-risk cross-connections shall be those customers requiring premise isolation, as 
determined by the District.  The low-risk cross-connections shall be the District’s remaining 
customers.  The District will continue to enforce the proper backflow prevention assembly 
installation and testing, as previously stated and also described within Elements 5 and 6 of this 
program. 

Element 4:  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.  
Table 6 shows the certifications of the District’s operation and maintenance personnel.  Mr. Bob 
Heivilin and Mr. Mike Oberstadt are both certified as CCS. 
 
The District has sufficient certified staff to implement and maintain the CCC program as 
outlined by the State.  Mr. Bob Heivilin will serve as the District’s primary personnel for 
maintaining and implementing the CCC program; Mr. Mike Oberstadt will serve as the backup 
personnel.  The District will continue to provide properly certified personnel to implement the 
CCC program. 
 

Table 6 
District Personnel Certifications 

 

Name Current Title Certifications 

Certificate 

Number 

Mike Oberstadt Operations Lead WDM-4, WDS-1, CCS 5430 
Bob Heivilin Utility Person IV/WQ WDM-4, WDS-1, CCS, BAT 5407, B3620 
Austin Hugill Utility Person III WDM-2 10950 
Harold Berge Utility Person III WDM-2 11949 

Jesse Foss Utility Person III WDM-1 11979 
Toby Bigger Utility Person I WDM-1 12920 

Certification Definitions: 
WDM – Water Distribution Manager 
WDS – Water Distribution Specialist 
CCS – Cross-Connection Control Specialist 
BAT – Backflow Assembly Tester 

Element 5:  Backflow Prevention Assembly Inspection and Testing 

DOH requires that all backflow prevention assemblies are routinely inspected and tested by 
certified personnel.  Inspections are required at the time of installation, annually thereafter, after a 
backflow incident, and/or after the assembly is repaired, reinstalled, or relocated.  All assemblies 
found functioning improperly shall be promptly repaired or replaced by the customer.  If any such 
assembly is not promptly repaired or replaced, the District may deny or discontinue service to the 
premise. 
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The District is responsible for administering backflow assemblies that are installed on the public 
water distribution system, not including those assemblies installed after a meter on private 
premises.  For assemblies installed on a customer’s premise, the customer shall arrange for 
testing of said assemblies to be performed by a certified Washington State BAT.  The customer 
will be subject to all applicable testing, maintenance and repair fees.  On new installations, the 
District will (1) provide on-site evaluation and/or inspection of plans in order to determine the 
type of backflow prevention assembly, if any, that will be required; and (2) will attend and 
witness the initial test of all backflow prevention assemblies and require certification of proper 
installation by a BAT prior to providing water service.  For existing premises, the District will 
perform evaluations and inspections of plans and/or premises and inform customers 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 sixty days; 
however, the District may adjust this time period depending on the degree of hazard involved 
and the history of the assembly in question.  Service may be discontinued immediately if 
necessary.  The District will then inspect the premises on or after the expiration date of the 
required action to correct a cross-connection.  If the premise is found to be in non-compliance 
with the District’s request, the customer shall receive written notice that water service to the 
premise will be discontinued.  If the customer informs the District of extenuating circumstances 
as to why the correction has not been completed within five working days of receipt of the notice 
of termination, the District may grant a time extension. 
 
Inspection and testing of backflow prevention assemblies shall be done (1) during the initial 
installation, (2) during on-site reviews of existing installations, (3) after any repairs or 
maintenance, (4) after any relocation, and (5) on an annual basis or more frequently for certain 
high health hazard premises.  When an initial installation or annual test indicates that a 
backflow prevention assembly is not functioning properly, the customer shall correct the 
malfunction within five working days as directed by the District.  After correcting the problem, 
the customer shall submit a completed passing test report form to the District. 
 
The customer shall be responsible for the payment of all fees for (1) permits, (2) annual (and 
additional, if deemed necessary by the District) backflow prevention assembly inspection/testing, 
(3) re-testing if the backflow prevention assembly fails to operate correctly, and (4) any re-
inspections for non-compliance with District requirements.  The District will continue to 
maintain records of backflow prevention assembly inspections. 

Element 6:  Testing Quality Control Assurance Program 

This program element requires development and implementation of a quality control assurance 
program for the testing of backflow prevention assemblies.  Successful implementation of this 
program element assures that all backflow prevention assemblies are properly tested and in 
working condition.   
 
The District has developed procedures to ensure proper testing of all backflow prevention 
assemblies.  Only certified Washington State BATs shall be utilized to test all backflow 
prevention assemblies.  The District maintains a list of approved BATs which is available to 
customers upon request.  Testing shall be recorded on the proper forms and maintained at the 
District’s facility.  The District Backflow Prevention Assembly Test Report form will be included 
with the annual testing notification and can be found in the Appendix F. 
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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 prevention assembly immediately 
after repair or maintenance.   
 
In addition to the above steps, testing procedures performed by a certified BAT shall be in 
compliance with current test procedures approved by the DOH, the PNWS-AWWA yellow 
manual or the USC manual, which may include the following: (1) advise customer of an 
impending test/inspection so that the customer’s staff may prepare for and be aware of potential 
service interruptions; (2) notify the fire department when shut down of a fire service is 
necessary; (3) flush residual dirt through test cocks before attaching test gauges; (4) ensure that 
the high and low pressure bypass hoses of the test kit are connected to the proper test cocks and 
open test cocks slowly when bleeding air through the bypass hoses; (5) test gauges shall be 
properly calibrated by a certified testing agency; (6) and assemblies should be tested before the 
warranty expiration date. 

Element 7:  Backflow Incident Response 

Purveyors are required to develop a backflow incident response plan.  The following paragraph 
outlines the District’s response to a backflow incident.  Other emergency response procedures are 
included in the Shoreline Water District Disaster Plan and the Shoreline Water District 
Emergency Response Plan, both of which are confidential documents kept on file at the District. 
 
Emergency Condition: Water System Contamination and Pollution Due to a Backflow 

Incident 
Impact on System:  Potentially major impact; water not suitable for potable use - loss of 

supply and/or potential irreversible damage to water mains and pipes. 

Emergency Response:  
1. Notify the District’s on-call personnel of the incident. 
2. Shut down the affected mains, if possible, to contain the affected 

contaminants. 
3. Notify the District’s Operations Manager 
4. Notify DOH of the backflow incident. 
5. 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. 

6. Flush affected water mains to remove contaminants. 
7. Disinfect storage tanks and water mains, as necessary, to remove 

contaminated residuals. 
8. Analyze water quality in other parts of the distribution system to 

ensure that all contaminants were contained.   
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This document (and the Shoreline Water District’s Disaster Plan and Emergency Response Plan) 
outlines procedures to be followed if an emergency arises.  When a CCC emergency is called 
into the City of Shoreline Police Department, or other emergency responder during non-business 
hours, the responder will notify the District’s on-call person.  This person will assess the 
emergency and notify any water division personnel, as deemed necessary, depending on the 
severity of the emergency.  All emergencies will be reported to Mr. Denny Clouse, Operations 
Manager.  Mr. Clouse will be responsible for coordinating with District personnel, as well as 
other emergency responders, if necessary. 

Element 8:  Public Education 

Information on the CCC program must be included in educational materials distributed to water 
system customers.  Educational materials include pamphlets, brochures, bill inserts, public 
service announcements, and consumer confidence reports.   
 
The District will develop CCC program education materials and will include them in bill inserts, 
District-wide newsletters and provide copies at the customer counter of the District office. 

Element 9:  Record Keeping 

Purveyors must develop and maintain records of their CCC program.  At a minimum, purveyors 
must maintain the following records: 

 Master list of service connections and/or premises where backflow prevention 
assemblies are protecting the public water system or fixtures. 

 Assessed hazard level of each backflow prevention assembly. 
 Inventory information on approved air gaps, including location, degree of hazard, 

installation date, inspection history, inspection results and personnel conducting 
inspections. 

 Backflow prevention assembly inventory information, including location, description 
(type, manufacturer, model, size, and serial number), degree of hazard, installation 
date, inspection history, test and repair history, test results and inspecting personnel. 

 Atmospheric Vacuum Breaker (AVB) inventory including location, description 
(manufacturer, model, and size), installation date, inspection history and inspecting 
personnel. 

 Program summary and backflow incident reports. 
 

The District currently maintains program records including a backflow prevention assembly 
inventory, completed DOH Summary Reports, and completed test and inspection reports.  The 
backflow prevention assembly inventory information includes location, description, assessed 
degree of hazard, customer’s name, and other pertinent information.  The inventoried 
information is first recorded on a paper form then entered/scanned into a database maintained 
by the District.  The paper and/or electronic records are filed according to the facility and stored 
at the District.  The District will enhance its record keeping by adding, at a minimum, 
information in regards to the backflow prevention assembly installation date, history of 
inspections, tests and repairs, test results, and licensed person performing tests.  All records will 
continue to remain at the District’s facility to allow access by the District personnel. 
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Element 10:  Reclaimed Water Requirements 

Purveyors that distribute or receive reclaimed water within their water service area have 
additional cross-connection control requirements imposed by DOH through permits issued in 
accordance with Chapter 90.46 RCW.   
 
The District 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, then the District will follow all requirements of the permits issued under Chapter 90.46 
RCW. 

PROGRAM IMPLEMENTATION AND PLANNED IMPROVEMENTS 

The District’s ongoing CCC program is a dynamic program that requires staffing and resources 
to ensure its effectiveness in protecting the quality of drinking water in the distribution system.  
Refer to Appendix C for the overall CCC program implementation schedule.  The District will 
implement the following items and planned improvements to ensure a successful CCC program. 

 Adopt this updated CCC program document and reference it in the District’s code.  

 Throughout the life of the CCC program, the District plans to reference and incorporate 
elements from the latest edition of the “Cross-Connection Control Manual, Accepted 
Procedure and Practice” published by the Pacific Northwest Section (PNWS) of the 
American Water Works Association (AWWA) (PNWS-AWWA Yellow Manual), the 
AWWA manual entitled, “Recommended Practice for Backflow Prevention and Cross-
Connection Control (AWWA M14)”, and the “Manual of Cross-Connection Control” 
published by the Foundation for Cross-Connection Control and Hydraulic Research, 
University of Southern California (USC Manual). 

 The District plans to improve the service connection evaluation process by following the 
methodical approach described within the section titled “Element 2:  Evaluation of 
Service Connections”.  A hazard evaluation will be included within the evaluation 
program to determine the risk to the public drinking water supply.  This evaluation will 
rank existing and potential cross-connections as high-, medium- and low-risk.  Also, the 
District will perform a system-wide risk assessment of all existing service connections 
beginning with the high-risk connections then following with the medium- and low-risk 
connections.  The District will then re-inspect annually the high-risk connections, which 
are not isolated from the system by an AG or RPBA. 

 Based on the results of the service connection evaluation, the District will begin an 
elimination program, eliminating the potential high-risk cross-connections first by 
requiring installation of backflow prevention assemblies.  Once the potential high-risk 
connections are eliminated, the District will concentrate on reducing the potential 
medium- and low-risk connections. 
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 The District will continue its inspection practices of installed backflow prevention 
assemblies, as described within the section titled “Element 5:  Backflow Prevention 
Assembly Inspection and Testing”.  The District will ensure that all inspection and testing 
procedures are completed in a consistent manner.  The District will continue documenting 
inspection and test results and maintain the records in order to comply with the regulatory 
requirements. 

 The District plans to enhance record keeping practices by adding information in regards to 
backflow prevention assembly installation date, history of inspections, tests and repairs, 
test results, and licensed person performing tests. 

 The District will continue developing and distributing CCC program public education 
materials.  The District plans to include CCC program information with water bills and 
add program information to other handout materials.  The District will also provide 
program information on its website.  The District will use and distribute CCC brochures 
developed by the PNWS-AWWA, which are included in Appendix J. 
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Installed Backflow Prevention Assemblies

Service Address (Full)

Equipment Serial 

Number Equipment Mfr Code

Equipment 

Model Number

Equipment 

Type Code

Equipment 

Display Size Hazard Type

17202 15 Ave NE Meat Department Air Gap AG Dishwasher with Chemicals

17202 15 Ave NE Bakery Air Gap AG Dishwasher with Chemicals

17202 15 Ave NE Back Room Air Gap AG Cleaning Chemicals

17202 15 Ave NE Dishwasher Air Gap Duo-Feed AG Chemical Feeder

20315 19th AV NE N09300 Wilkins 350DA DCDA 2 1/2" Fire Sprinkler w/o Chemical Addition

17763 15th Ave NE 2527811 Wilkins 950XL DCDA 3/4" Fire Sprinkler w/o Chemical Addition

19021 14 CRT NE W24251 Wilkins 950XLD DCDA 3/4" Fire Sprinkler w/o Chemical Addition

1750 NE 145 ST 2764242 Wilkins 950XL DCDA 3/4" Fire Sprinkler w/o Chemical Addition

20224 Ballinger Way NE 9708131201 Febco 856 DCDA 4" Fire Sprinkler w/o Chemical Addition

20224 Ballinger Way NE 9802131403 Febco 856 DCDA 4" Fire Sprinkler w/o Chemical Addition

1549 NE 177th St B0841 Febco 806YD DCDA 4" Fire Sprinkler w/o Chemical Addition

14555 25 Ave NE 3JN0426 Ames 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

19935 19TH AVE NE B1012 Febco 806 DCDA 4" Fire Sprinkler w/o Chemical Addition

1515 NE 150th Street B7673 Febco 806YD DCDA 4" Fire Sprinkler w/o Chemical Addition

1521 NE 150 Street B7672 Febco 806YD DCDA 4" Fire Sprinkler w/o Chemical Addition

1410 NE 180th Street W99498 Wilkins DCDA DCDA 4" Fire Sprinkler w/o Chemical Addition

145 NE 155th Street 103516 Ames 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

20011 Ballinger Way NE 3BN0720 AMES 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

17518 15th Ave NE 9808191450 Febco 856 DCDA 4" Fire Sprinkler w/o Chemical Addition

17440 BROOKSIDE BLVD NE 960516121 Febco 856 DCDA 4" Fire Sprinkler w/o Chemical Addition

20202 Ballinger WAY NE 3BJ0216 Ames 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

1514 NE 179th St 123608 Ames 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

16528 5th Ave NE 131587 AMES 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

14803 15 Ave NE V11421 WILKINS 350ADA DCDA 4" Fire Sprinkler w/o Chemical Addition

17763 15th Ave NE V109102 Wilkins 350DA DCDA 4" Fire Sprinkler w/o Chemical Addition

19931 15 AVE NE V09669 Wilkins 350ADA DCDA 4" Fire Sprinkler w/o Chemical Addition

19021 14 CRT NE V04389 Wilkins 350ADA DCDA 4" Fire Sprinkler w/o Chemical Addition

1750 NE 145 ST V14656 Wilkins 350ADA DCDA 4" Fire Sprinkler w/o Chemical Addition

17020 Brookside BLVD NE 9405110552 Febco 806 DCDA 4" Fire Sprinkler w/o Chemical Addition

14810 15 AVE NE V19754 WILKINS 350ADA DCDA 4" Fire Sprinkler w/o Chemical Addition

2400 NE 147TH AVE B3359 Febco 806YD DCDA 4" Fire Sprinkler w/o Chemical Addition

20004 24th ave ne 022798-000 Watts 757 DCDA 4" Fire Sprinkler w/o Chemical Addition

19930 Ballinger WAY NE 1215400802 Ames 3000SS DCDA 4" Fire Sprinkler w/o Chemical Addition

14500 15th Ave NE 31L1053 Ames 3000SS DCDA 6" Fire Sprinkler w/o Chemical Addition

1250 NE 145th Street 9806241438 Febco 856 DCDA 6" Fire Sprinkler w/o Chemical Addition

20065 15 Ave NE B2170 Febco 806YD DCDA 6" Fire Sprinkler w/o Chemical Addition
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Service Address (Full)

Equipment Serial 

Number Equipment Mfr Code

Equipment 

Model Number

Equipment 

Type Code

Equipment 

Display Size Hazard Type

20330 Ballinger Way NE 131728 Watts 709 DCDA DCDA 6" Fire Sprinkler w/o Chemical Addition

345 NE 175th Street B64-5 HERSEY DDC-II DCDA 6" Fire Sprinkler w/o Chemical Addition

2003 NE 160th ST 3021125 Febco 856 DCDA 6" Fire Sprinkler w/o Chemical Addition

20041 Ballinger WAY NE N1D522 Wilkins 350DA DCDA 6" Fire Sprinkler w/o Chemical Addition

19916 19 Ave NE 1205 Ames 2000B DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE D2057 CONB 40-107-02 DCVA 1 1/2" Irrigation w/o Chemicals

20330 Ballinger Way NE 40281 Watts 007M2QT DCVA 1 1/2" Premise Isolation

18033 15th Pl NE 683123 Wilkins 950XL DCVA 1 1/2" Irrigation w/o Chemicals

515 NE 172 Ct EK381 Conbraco 40-107-A2 DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

3338 NE 178th St 64716 Watts 007M2QT DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

518 NE 172nd Ct. EK330 APOLLO/CONBR 40-107-A2 DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

16719 8th Ave NE 8295 Ames 2000B DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

16717 8th Ave NE 8395 Ames 2000B DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

16768 Shore Dr NE 16794 Ames 2000B DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

18520 26 Ave NE 66736 Watts 007M2QT DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

17207 10 Ave NE 118246 Ames 2000B DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

15800 8 Ave NE 025928-000 Watts 007M2QT DCVA 1 1/2" Fire Sprinkler w/o Chemical Addition

17900 15 AVE NE 1125 Febco 850 DCVA 1 1/4" Irrigation w/o Chemicals

20068 15 AVE NE 491 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

20066 15 AVE NE 1020 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

20078 15 AVE NE 1554 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

20076 15 AVE NE 1500 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

20072 15 AVE NE 894 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

20074 15 AVE NE 764 Ames 2000 B DCVA 1 1/4" Fire Sprinkler w/o Chemical Addition

17763 15th Ave NE HA84057 FEBCO 850 DCVA 1" Irrigation w/o Chemicals

17124 32nd Ave NE A028394 Febco 805Y DCVA 1" Irrigation w/o Chemicals

17435 Brookside BLVD NE 1046882 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

16501 34th Ave NE 81664 Wilkins 950 DCVA 1" Irrigation w/o Chemicals

19661 15th Ave NE W104617 Wilkins 550 DCVA 1" Irrigation w/o Chemicals

19653 15th Ave NE AD0240 Febco 805Y DCVA 1" Irrigation w/o Chemicals

16520 Shore Drive NE 7513 CONB 40-105-A2 DCVA 1" Irrigation w/o Chemicals

14604 9th Ave. NE 875065 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals

16227 38th Street NE 429745 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals

14555 25 Ave NE 130201 Febco 805Y DCVA 1" Irrigation w/o Chemicals

1720 NE 179th Street 61196 Watts 007M1QT DCVA 1" Irrigation w/o Chemicals

19004 Lago Pl NE A154197 Febco 805Y DCVA 1" Irrigation w/o Chemicals
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17628 25TH AVE NE 803228 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

3010 NE 195TH CT Ak0780 Febco 805Y DCVA 1" Irrigation w/o Chemicals

15823 11th Avenue NE B0777 CONB 40-105-02 DCVA 1" Irrigation w/o Chemicals

20227 BALLINGER WAY NE B7315 Febco 805Y DCVA 1" Irrigation w/o Chemicals

100 NE 161st Street AK0164 Febco 805Y DCVA 1" Irrigation w/o Chemicals

20065 15 Ave NE V7552 Febco 805Y DCVA 1" Fire Sprinkler w/o Chemical Addition

2215 NE 147TH ST J8948 Febco 805Y DCVA 1" Irrigation w/o Chemicals

14708 15th Avenue NE 1306847 Wilkins 950XL DCVA 1" Fire Sprinkler w/o Chemical Addition

1825 NE SERPENTINE PL 856926 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

2400 NE 147TH AVE A026521 Febco 805Y DCVA 1" Irrigation w/o Chemicals

1400 NE 165th St A006086 Febco 805Y DCVA 1" Irrigation w/o Chemicals

15343 25 Ave NE 9510271259 Febco 805Y DCVA 1" Irrigation w/o Chemicals

16516 10th AV NE 951101446 Febco 805Y DCVA 1" Irrigation w/o Chemicals

15557 8 Ave NE 1131529 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals

18033 15th Pl NE A028770 Febco 805Y DCVA 1" Irrigation w/o Chemicals

17726 12TH AVE NE A15582 Febco 850 DCVA 1" Irrigation w/o Chemicals

17518 15th Ave NE 7413022 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

16850 NE 170th St 104547 Wilkins 950 DCVA 1" Irrigation w/o Chemicals

2543 NE 178th Street 48835 Watts 007M1QT DCVA 1" Fire Sprinkler w/o Chemical Addition

1824 Serpentine Pl NE V9404 CONB 40-105-A2 DCVA 1" Irrigation w/o Chemicals

1822 NE Serpentine Pl NE AY702 CONB 40-105-02 DCVA 1" Irrigation w/o Chemicals

2500 Ballinger WAY NE 1223078 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

16328 27th Ave NE A01827H Febco 850 DCVA 1" Irrigation w/o Chemicals

19201 Ballinger WAY NE A59149 Febco 850 DCVA 1" Irrigation w/o Chemicals

1445 NE 166th Ct. 1404038 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

1424 NE 155th St 1612966 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals

20224 Ballinger Way NE 331390 Watts 007M1QT DCVA 1" Irrigation w/o Chemicals

17413 32nd Ave NE 1818490 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

19500 Ballinger WAY NE 308009 Watts 007M1QT DCVA 1" Premise Isolation

19500 Ballinger WAY NE 1819465 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

16521 41st Ave NE H40362 Febco 850 DCVA 1" Irrigation w/o Chemicals

16018 32nd Ave NE 1117544 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

20019 30th Ave NE 8489 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

1824 Serpentine Pl NE H01886 Febco 850U DCVA 1" Fire Sprinkler w/o Chemical Addition

18008 25th Ave NE HA08189 Febco 850 DCVA 1" Irrigation w/o Chemicals

18904 26th Ave NE 897892 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals
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335 NE 158th St 1387827 Watts 007M1QT DCVA 1" Irrigation w/o Chemicals

19931 15 AVE NE HA50235 Febco 850 DCVA 1" Irrigation w/o Chemicals

228 NE 174th St 2276364 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

239 NE 178th St 14659 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

19021 14 CRT NE 43384 Watts 007M1QT DCVA 1" Irrigation w/o Chemicals

603 NE 165 ST A06159 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

601 NE 165 ST A06191 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

609 NE 165 ST A06358 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

611 NE 165 ST A06197 Ames 2000B DCVA 1" Fire Sprinkler w/o Chemical Addition

19036 21 AVE NE 2781341 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

16252 38th Ave NE 30326 Febco 850 DCVA 1" Irrigation w/o Chemicals

19217 12 Ave NE 2829620 WILKINS 950XLT DCVA 1" Irrigation w/o Chemicals

15521 35 AVE NE HB35553 Febco 850 DCVA 1" Irrigation w/o Chemicals

1834 Perkins WAY NE 2916301 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

3006 NE 194 ST 2833829 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

2121 NE 195 Pl A07811 Watts 007M1QT DCVA 1" Irrigation w/o Chemicals

17305 32 AVE NE 2278424 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

20011 Ballinger Way NE 2808001 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

919 ne 185 st H10791 Febco 850U DCVA 1" Irrigation w/o Chemicals

18082 25 AVE NE HA94859 Febco 850 DCVA 1" Fire Sprinkler w/o Chemical Addition

18082 25 AVE NE 2550328 Wilkins 950XL DCVA 1" Irrigation w/o Chemicals

3003 NE 160 ST HC06968 Febco 850 DCVA 1" Irrigation w/o Chemicals

19909 Ballinger WAY NE 561916 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

719 NE 189 St FT624 CONB 40-105-A2 DCVA 1" Fire Sprinkler w/o Chemical Addition

19930 Ballinger WAY NE 1311032 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

19584 23 AVE NE 5838 Ames 2000 B DCVA 1" Fire Sprinkler w/o Chemical Addition

15519 8 ave ne A044593 Wilkins 350 DCVA 1" Irrigation w/o Chemicals

3411 NE 158 ST 3380977 Wilkins 950XLT DCVA 1" Irrigation w/o Chemicals

20330 Ballinger Way NE 15143 Watts 007QT DCVA 1/2" Fire Sprinkler w/o Chemical Addition

2002 NE 160th Street 9506290800 Febco 805YD DCVA 2 1/2" Irrigation w/o Chemicals

1445 NE 166th Ct. CJ-0369 Ames Colt 200a DCVA 2 1/2" Fire Sprinkler w/o Chemical Addition

20034 15th Ave NE U6198 Febco 805Y DCVA 2" Fire Sprinkler w/o Chemical Addition

19643 15th Ave NE AD9501 Febco 805Y DCVA 2" Fire Sprinkler w/o Chemical Addition

19667 15th Ave NE W65908 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19631 15th Ave NE W105608 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19645 15th Ave NE W90192 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition
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19230 Forest Park Dr NE W105175 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105172 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105177 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105180 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105173 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105179 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105178 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105176 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W90265 Wilkins 550 DCVA 2" Irrigation w/o Chemicals

19230 Forest Park Dr NE W105174 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

19230 Forest Park Dr NE W105171 Wilkins 550 DCVA 2" Fire Sprinkler w/o Chemical Addition

2002 NE 160th Street AE2337 Febco 805Y DCVA 2" Irrigation w/o Chemicals

145 NE 155th Street A04799 Febco 850 DCVA 2" Irrigation w/o Chemicals

345 NE 175th Street 173164 HERSEY FDC DCVA 2" Irrigation w/o Chemicals

2715 NE 158th ST 3043579 Wilkins 950XLT DCVA 2" Irrigation w/o Chemicals

835 NE 155th Street A08437 Febco 850 DCVA 2" Irrigation w/o Chemicals

19524 Ballinger WAY NE AC775 CONB 40-108-A2T DCVA 2" Fire Sprinkler w/o Chemical Addition

816 NE 190th St 106061057 Febco 850 DCVA 3" Irrigation w/o Chemicals

16045 25th AV NE 7181259 Febco 805YD DCVA 3" Irrigation w/o Chemicals

17447 37th AV NE 670 Watts 7 DCVA 3" Irrigation w/o Chemicals

1530 NE 177th ST J09671 Wilkins 350 DCVA 3" Fire Sprinkler w/o Chemical Addition

1530 NE 177th ST J10355 Wilkins 350 DCVA 3" Fire Sprinkler w/o Chemical Addition

19500 Ballinger WAY NE 8120 Watts 7 DCVA 3" Premise Isolation

14500 15th Ave NE 90406 Watts 007M2QT DCVA 3/4" Fire Sprinkler w/o Chemical Addition

20224 Ballinger Way NE A005348 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

20224 Ballinger Way NE A006455 Febco 805YB DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1549 NE 177th St T6099 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

2525 NE 195th Street 14766 Watts 007M1QT DCVA 3/4" Fire Sprinkler w/o Chemical Addition

16325 5th Ave NE A028747 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

14555 25 Ave NE 1281 Ames 2000B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

16900 25TH AVE NE 377419 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

19935 19TH AVE NE R7736 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1515 NE 150th Street Z1615 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1521 NE 150 Street Z1616 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1250 NE 145th Street A806846 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1410 NE 180th Street W10066 Wilkins 950XL DCVA 3/4" Fire Sprinkler w/o Chemical Addition
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145 NE 155th Street 10225 Ames 2000B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

345 NE 175th Street 160425 HERSEY FDC DCVA 3/4" Fire Sprinkler w/o Chemical Addition

2003 NE 160th ST A013556 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

2003 NE 160th ST 12577 Watts 009M3QT DCVA 3/4" Boiler Feed Lines

16714 5th Ave NE 978341 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

20011 Ballinger Way NE 4624 Ames 2000B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1243 NE 169th St AJ7764 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

1243 NE 169th St AJ9028 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

17518 15th Ave NE A008250 Febco 805YB DCVA 3/4" Fire Sprinkler w/o Chemical Addition

20309 Ballinger Way NE 109902 Watts 709 QT DCVA 3/4" Fire Sprinkler w/o Chemical Addition

17440 BROOKSIDE BLVD NE 90879 Watts 007M2QT DCVA 3/4" Dishwasher w/o Chemicals

17440 BROOKSIDE BLVD NE A000705 Febco 805YB DCVA 3/4" Fire Sprinkler w/o Chemical Addition

20202 Ballinger WAY NE 14237 Watts 007M2QT DCVA 3/4" Fire Sprinkler w/o Chemical Addition

16337 34th Ave NE A153505 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

20315 19th AV NE 1564695XLD Wilkins 950XL DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1514 NE 179th St 26533 Ames 2000B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

16528 5th Ave NE 35285 AMES 2000B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

16026 38th Ave NE 132240 Watts 709 QT DCVA 3/4" Irrigation w/o Chemicals

14803 15 Ave NE 2547572 WILKINS 950XL DCVA 3/4" Fire Sprinkler w/o Chemical Addition

19931 15 AVE NE 2409940 Wilkins 950XLD DCVA 3/4" Fire Sprinkler w/o Chemical Addition

20041 Ballinger WAY NE W106246 Wilkins 950XL DCVA 3/4" Fire Sprinkler w/o Chemical Addition

19025 14th Ct NE A23582 Watts 007M3QT DCVA 3/4" Premise Isolation

19027 14 CRT NE 201503 Watts 007M3QT DCVA 3/4" Premise Isolation

19031 14 CRT NE A23561 Watts 007M3QT DCVA 3/4" Premise Isolation

19033 14 CRT NE A50401 Watts 007M3QT DCVA 3/4" Premise Isolation

19034 14 CRT NE A23587 Watts 007M3QT DCVA 3/4" Premise Isolation

19035 14 CRT NE A201531 Watts 007M3QT DCVA 3/4" Premise Isolation

19036 14 CRT NE A201458 Watts 007M3QT DCVA 3/4" Premise Isolation

19037 14 CRT NE A23654 Watts 007M3QT DCVA 3/4" Premise Isolation

19040 14 CRT NE A22810 Watts 007M3QT DCVA 3/4" Premise Isolation

19041 14 CRT NE A50404 Watts 007M3QT DCVA 3/4" Premise Isolation

19042 14 CRT NE A54648 Watts 007M3QT DCVA 3/4" Premise Isolation

19043 14 CRT NE A54660 Watts 007M3QT DCVA 3/4" Premise Isolation

19044 14 CRT NE A201498 Watts 007M3QT DCVA 3/4" Premise Isolation

19045 14 CRT NE A50482 Watts 007M3QT DCVA 3/4" Premise Isolation

19046 14 CRT NE A50483 Watts 007M3QT DCVA 3/4" Premise Isolation
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19047 14 CRT NE A23545 Watts 007M3QT DCVA 3/4" Premise Isolation

19050 14 CRT NE A23584 Watts 007M3QT DCVA 3/4" Premise Isolation

19051 14 CRT NE A23594 Watts 007M3QT DCVA 3/4" Premise Isolation

19053 14 CRT NE A54652 Watts 007M3QT DCVA 3/4" Premise Isolation

19054 14 Ct NE A201423 Watts 007M3QT DCVA 3/4" Premise Isolation

19055 14 CRT NE A22796 Watts 007M3QT DCVA 3/4" Premise Isolation

19056 14 CRT NE A50415 Watts 007M3QT DCVA 3/4" Premise Isolation

19057 14 CRT NE A23508 Watts 007M3QT DCVA 3/4" Premise Isolation

19060 14 CRT NE A22794 Watts 007M3QT DCVA 3/4" Premise Isolation

19061 14 CRT NE A05555 Watts 007M3QT DCVA 3/4" Premise Isolation

19062 14 CRT NE A23506 Watts 007M3QT DCVA 3/4" Premise Isolation

19063 14 CRT NE A23610 Watts 007M3QT DCVA 3/4" Premise Isolation

19064 14 CRT NE A23576 Watts 007M3QT DCVA 3/4" Premise Isolation

19065 14 CRT NE 201529 Watts 007M3QT DCVA 3/4" Premise Isolation

19066 14 CRT NE 201470 Watts 007M3QT DCVA 3/4" Premise Isolation

19067 14 CRT NE 201530 Watts 007M3QT DCVA 3/4" Premise Isolation

19052 14 CRT NE A201460 Watts 007M3QT DCVA 3/4" Premise Isolation

19528 7th Ave NE 2790935 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

14803 15 Ave NE Suite 200 HB20472 Febco 850 DCVA 3/4" Irrigation w/o Chemicals

17202 15 Ave NE 2827942 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

17020 Brookside BLVD NE A16549 Febco 805Y DCVA 3/4" Irrigation w/o Chemicals

17020 Brookside BLVD NE AJ5237 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

17447 37th AV NE 2854152 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

14810 15 AVE NE 3018592 XL Wilkins 950XL DCVA 3/4" Fire Sprinkler w/o Chemical Addition

18342 15 PL NE 3166992 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

2400 NE 147TH AVE T3073 Febco 805Y DCVA 3/4" Fire Sprinkler w/o Chemical Addition

1227 NE 165 ST 3343674 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

16572 35 AVE NE 3333128 Wilkins 950XLT DCVA 3/4" Irrigation w/o Chemicals

20004 24th ave ne 202431 Watts 007M3QT DCVA 3/4" Fire Sprinkler w/o Chemical Addition

19930 Ballinger WAY NE 27249 Ames 2000 B DCVA 3/4" Fire Sprinkler w/o Chemical Addition

17763 15th Ave NE U05610 WILKINS 350A DCVA 4" Premise Isolation

19921 19th Ave NE L2102 FEBCO 805Y DCVA 4" Fire Sprinkler w/o Chemical Addition

2525 NE 195th Street 10930 Watts 709 DCVA 4" Fire Sprinkler w/o Chemical Addition

1255 NE 152nd ST J01116 Wilkins 350 DCVA 4" Fire Sprinkler w/o Chemical Addition

15343 25 Ave NE 9510021314 Febco 805YD DCVA 4" Irrigation w/o Chemicals

16045 25th AV NE 9710231248 Febco 850 DCVA 4" Fire Sprinkler w/o Chemical Addition
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19500 Ballinger WAY NE 312103 Wilkins 350 DCVA 4" Fire Sprinkler w/o Chemical Addition

1517 NE 147 ST 2CJ1218 Ames 2000 SS DCVA 4" Fire Sprinkler w/o Chemical Addition

17712 15th Ave NE 2L112007 Ames 2000 SS DCVA 6" Fire Sprinkler w/o Chemical Addition

20309 Ballinger Way NE 0822D1 Ames 2000 SS DCVA 6" Fire Sprinkler w/o Chemical Addition

16040 38 AVE NE 2382092 Wilkins 950XLT DCVA Irrigation w/o Chemicals

15343 25 Ave NE 96878 Watts 709 QT DCVA Irrigation w/o Chemicals

20224 Ballinger Way NE A03410 Febco 860 RPBA 1 1/2" Fire Systems with Chem Addition

20010 Ballinger Way NE 287533 Watts 909M1QT RPBA 1 1/2" Car Wash

17500 12TH AVE NE 242928 Wilkins 975XL RPBA 1 1/2" Premise Isolation

16827 BOTHELL WAY NE 850045 Wilkins 975XL RPBA 1 1/2" Car Wash

1400 NE 165th St 276653 Watts 909M1QT RPBA 1 1/2" Car Wash

20059 Ballinger WAY NE 99237 Watts 009M2QT RPBA 1 1/2" Premise Isolation

14803 15 Ave NE A36237 Watts 009M2QT RPBA 1 1/2" Premise Isolation

15343 25 Ave NE 18031 Conbraco 40-206-02 RPBA 1 1/4" DegreasingEquipment

16045 25th AV NE 302910 Watts 909M1QT RPBA 1 1/4" Premise Isolation

19930 Ballinger WAY NE 384010 Watts 909M1QT RPBA 1 1/4" Sterilizer

16045 25th AV NE 298922 Watts 909M1QT RPBA 1 1/4" Lab Sinks

16045 25th AV NE 240128 Watts 909QT RPBA 1" Boiler Feed Lines

16045 25th AV NE 104531 Watts 909QT RPBA 1" Lab Sinks

343 NE 178th St A73528 Watts 009M2QT RPBA 1" Wastewater Lift/Pump stations

20315 19th AV NE 179352 Watts 009M2QT RPBA 1" Premise Isolation

20059 Ballinger WAY NE 224974 Watts 009M2QT RPBA 1" Irrigation w/o Chemicals

2003 NE 160th ST 339221 Watts 009M2QT RPBA 1" Dishwasher with Chemicals

2003 NE 160th ST 335849 Watts 009M2QT RPBA 1" Boiler Feed Lines

16329 35th Ave NE 74594 Watts 009QT RPBA 1/2" Boiler Feed Lines

20036 Ballinger Way NE BU960 CONB RPBA 1/2" Hot Water Tank

17500 12TH AVE NE A71159 Watts 009QT RPBA 1/2" Film Processors

17500 12TH AVE NE 243168 Wilkins 975XL RPBA 1/2" Film Processors

1432 NE 151st Street 97844 Watts 009QT RPBA 1/2" X Ray Processor

1610 NE 179th Street 23781 Watts 009QT RPBA 1/2" Dental Equipment/Cuspidors

17732 15th Ave NE 3225 CONB 40-203-02 RPBA 1/2" Beverage Dispenser w/o CO2

20227 BALLINGER WAY NE 1048310 Wilkins 975XL RPBA 1/2" Beverage Dispenser w/o CO2

17228 4th Ave NE 102389 Watts 009QT RPBA 1/2" Boiler Feed Lines

17202 15 Ave NE 34159 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

16522 18TH AVE NE DM469 CONB 40-203-A2 RPBA 1/2" Boiler Feed Lines

18002 15th Ave NE 74597 Watts 009QT RPBA 1/2" Cleaning Chemicals

12-1307.403

July 27, 2012

Murray, Smith and Associates, Inc. Shoreline Water District

Cross-Connection Control Program

Attachment A



Installed Backflow Prevention Assemblies

Service Address (Full)

Equipment Serial 

Number Equipment Mfr Code

Equipment 

Model Number

Equipment 

Type Code

Equipment 

Display Size Hazard Type

18002 15th Ave NE 74591 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

17751 15th Ave NE 135477 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

20330 15th Ave NE 158560 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

17440 BROOKSIDE BLVD NE 57879 Watts 009QT RPBA 1/2" Boiler Feed Lines

17440 BROOKSIDE BLVD NE BA908 Conbraco 40-203-02 RPBA 1/2" Boiler Feed Lines

19930 Ballinger WAY NE 202740 Watts 009QT RPBA 1/2" Ice Machine

18044 25th Ave NE 188889 Watts 009QT RPBA 1/2" Boiler Feed Lines

17046 2 Ave NE 187252 Watts 009QT RPBA 1/2" Boiler Feed Lines

14705 22nd Ave NE 241276 Watts 009QT RPBA 1/2" Boiler Feed Lines

17235 Bookside Blvd NE 158477 Watts 009QT RPBA 1/2" Boiler Feed Lines

15812 35th Ave NE 262430 Watts 009QT RPBA 1/2" Boiler Feed Lines

2116 NE 175th ST 290895 Watts 009QT RPBA 1/2" Boiler Feed Lines

20059 Ballinger WAY NE 234386 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

17207 10 Ave NE A12845 Watts 009QT RPBA 1/2" Boiler Feed Lines

18033 15th Pl NE W209303 Wilkins 975XL RPBA 1/2" Boiler Feed Lines

17202 15 Ave NE A02501 Watts 9 RPBA 1/2" Premise Isolation

18033 15th Pl NE W320750 Wilkins 975XL RPBA 1/2" Boiler Feed Lines

17202 15 Ave NE A42869 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

17202 15 Ave NE A13878 Watts 009QT RPBA 1/2" Beverage Dispenser with CO2

17202 15 Ave NE A37791 Watts 009M2QT RPBA 1/2" Premise Isolation

17518 15th Ave NE 63771 Watts 009QT RPBA 1/2" Film Processors

17729 25th Ave NE K2465 APOLLO / CON 4020302 RPBA 1/2" Boiler Feed Lines

15571 9th AVE NE A81196RP Watts 009QT RPBA 1/2" Boiler Feed Lines

14759 23 AVE NE W361610 Wilkins 975XL RPBA 1/2" Boiler Feed Lines

16541 21 AVE NE 139634 Watts 009QT RPBA 1/2" Boiler Feed Lines

4007 NE 161 ST 204452 Watts 009QT RPBA 1/2" Boiler Feed Lines

19009 16th Ave NE 164493 WATTS 009QT RPBA 1/2" Boiler Feed Lines

17126 10 AVE NE 323482 Watts 009QT RPBA 1/2" Boiler Feed Lines

14500 15th Ave NE 508784 Wilkins 975XL RPBA 2" Premise Isolation

20036 Ballinger Way NE 87449 Watts 009M2QT RPBA 2" Premise Isolation

19547 25TH AVE NE W183068 Wilkins 975XL RPBA 2" Premise Isolation

816 NE 190th St A43459 Watts 009M2QT RPBA 2" Irrigation w/o Chemicals

19930 Ballinger WAY NE 1342269 Wilkins 975XL RPBA 2" Premise Isolation

16528 5th Ave NE W106833 Wilkins 975XL RPBA 2" Premise Isolation

14810 15 AVE NE 3044391XL Wilkins 975XL RPBA 2" Premise Isolation

2003 NE 160th ST A52120 Watts 009M2QT RPBA 2" Premise Isolation
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145 NE 155th Street 131880 Watts 009M2QT RPBA 2" Hot Water Tank

1530 NE 177th ST 168842 Watts 909 RPBA 3" Premise Isolation

1530 NE 177th ST 169190 Watts 909 RPBA 3" Premise Isolation

20036 Ballinger Way NE A020958 Febco 825Y RPBA 3/4" Fire Sprinkler w/o Chemical Addition

2215 NE 147TH ST A008023 Febco 825Y RPBA 3/4" Boiler Feed Lines

1720 NE 179th Street 90343 Watts 009M2QT RPBA 3/4" Boiler Feed Lines

17721 15TH AVE NE 1241909 Wilkins 975XL RPBA 3/4" Dry Cleaning Equipment

1250 NE 145th Street BW367 CONB 40-204-A2 RPBA 3/4" Boiler Feed Lines

1208 NE 201ST ST 163692 Watts 009M2QT RPBA 3/4" Wastewater Lift/Pump stations

14708 15th Avenue NE 258514 Watts 009M3QT RPBA 3/4" Dry Cleaning Equipment

1825 NE SERPENTINE PL 117763 Watts 009QT RPBA 3/4" Boiler Feed Lines

816 NE 190th St 123611 Watts 909QT RPBA 3/4" Boiler Feed Lines

16045 25th AV NE 102968 Watts 909QT RPBA 3/4" Hot Water Tank

2000 Perkins Way NE T6640 Febco 825Y RPBA 3/4" Boiler Feed Lines

16508 8TH AVE NE G7025 CONB 40-204-02 RPBA 3/4" Boiler Feed Lines

17518 15th Ave NE 737244 Wilkins 975XL RPBA 3/4" Film Processors

18349 10th AV NE AD6635 Febco 825Y RPBA 3/4" Wastewater Lift/Pump stations

19930 Ballinger WAY NE 547560 Watts 909QT RPBA 3/4" Sterilizer

18033 15th Pl NE E0233 Conbraco 40-204-A2 RPBA 3/4" Boiler Feed Lines

20010 Ballinger Way NE W090531 Wilkins 975XL RPBA 3/4" Beverage Dispenser with CO2

20059 Ballinger WAY NE 130783 Watts 909HWQT RPBA 3/4" Dishwasher with Chemicals

17202 15 Ave NE A62479 Watts 009M3QT RPBA 3/4" Air Compressor

1636 ne 169 st W320057 Wilkins 975XL RPBA 3/4" Boiler Feed Lines

2003 NE 160th ST 308784 Watts 009M3QT RPBA 3/4" Commercial Kitchen Equipment

2003 NE 160th ST 308771 Watts 009M3QT RPBA 3/4" Commercial Kitchen Equipment

16505 5th AV NE A10208 Watts 009QT RPBA 3/8" Beverage Dispenser with CO2

16045 25th AV NE 189254 WATTS 909 RPBA 4" Premise Isolation

15230 15TH AVE NE WC-133 CLAVAL RP4 RPBA 8" Premise Isolation

15230 15TH AVE NE WC-132 CLAVAL RP8LW RPBA 8" Premise Isolation

17000 Shore Dr NE H23797 Febco 860 RPBA Irrigation with Chemicals

15525 10th AV NE W297276 Wilkins 975XL RPBA Boiler Feed Lines

20036 Ballinger Way NE 9703271450 Febco 826YD RPDA 6" Fire Sprinkler w/o Chemical Addition
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Municipal Accounts

022340-000 16516 10 AVE NE Shoreline Schools - Ridgecrest 4

022358-000 16045 25 AVE NE

Shoreline Schools - Kellogg 

Middle 4

022370-000 15343 25 AVE NE Shoreline Schools - Shorecrest 4

022384-000 2800 NE 200 ST Shoreline Schools - Aldercrest 4

022332-000 816 NE 190 ST

Shoreline Schools-N. City 

Elementary 3

022374-000 2715 NE 158 ST Shoreline Schools - Briarcrest 3

022380-000 2000 Perkins Way Shoreline Schools - Cedarbrook 3

022336-000 1216 NE 165 ST Shoreline Schools - Bus Barn 2

022376-000 17447 37 AVE NE Shoreline Schools - Brookside 2

21006 19547 25 Ave NE King Co. Road Services 2

18376 345 NE 175th St King Co. Library 2

7250 145 NE 155 St Shoreline Fire Department 1.5

16044 1242 NE 180 St Shoreline Fire 1.5

21076 2201 NE 201 Pl King Co. Housing 1.5

022354-000 2003 NE 160 ST Shoreline Schools - Warehouse 1.5

022356-000 16006 15 AVE NE City of Shoreline Parks 1.5

21078 20115 20 Pl NE King Co. Housing 1

022364-000

NE 160 ST &#38; 25 AVE 

NE

City of Shoreline Upper Hamlin 

Restroom 1

022350-000 16006 15 AVE NE

City of Shoreline-Parks Mtc 

Building 1

022334-000 835 NE 155 ST

City of Shoreline-Park 

Restrooms 1

20342 19201 Ballinger Way City of Lake Forest Park 5/8

21004 19547 25 Ave NE King Co. Road Services 5/8

23858 20031 Ballinger Way King Co. WTD 5/8

022382-000 2545 NE 200 ST

Shoreline Schools - Aldercrest 

Annex

Meter 

Removed

Meter 

Size (in)

Account 

Number Site Address Name
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Irrigation and Lift Station Accounts

022362-000 16045 25 AVE NE Shoreline Schools - Irrigation 4

022368-000 15343 25 AVE NE Shoreline Schools - Irrigation 4

022372-000 2715 NE 158 ST Shoreline Schools - Irrigation 4

022378-000 17447 37 AVE NE Shoreline Schools - Irrigation 4

022366-000 NE 160 &#38; 25 AVE NE

City of Shoreline-Hamlin 

Baseball Fields - Irrigation 3

022330-000 816 NE 190 ST City of Shoreline - Irrigation 3

022338-000 835 NE 155 ST City of Shoreline - Irrigation 3

022352-000 16006 15 AVE NE City of Shoreline - Irrigation 3

023226-000 1502 NE 179 ST City of Shoreline - Irrigation 3

007584-000 100  NE 161 ST City of Shoreline - Irrigation 2

13216 345 NE 175th St KC Library - Irrigation 2

018356-000 201 NE 175th St City of Shoreline - Irrigation 5/8

16440 18349 10 Ave NE

Ronald Wastewater - Lift 

Station NA

18278 NE 178 St & 5 Ave NE

Ronald Wastewater - Lift 

Station NA

18806 1208 NE 201 St

Ronald Wastewater - Lift 

Station NA

Account 

Number Site Address Name

Meter Size 

(in)
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Commercial Accounts

20228 19925 Forest Park Dr Myong Sung Presbyterian Church NA

14222 17201 15 Ave NE Anderson Plaza 4

20756 20315 19 Ave NE T3S LLC 4

16036 18045 15 Pl NE St Marks Catholic Church 3

6290 1250 NE 145 St Parkridge Care Center 2

12820 16505 5 Ave NE Landmark Theater 2

14000 17127 15 Ave NE Anderson House 2

15822 17518 15 Ave NE Walgreens 2

15908 17505 15 Ave NE Peking House 2

15920 1220 NE 175 St YMCA 2

15982 18060 15 Pl NE St Marks Catholic Church 2

17728 19010 5 Ave NE Evergreen Baptist 2

18376 345 NE 175 St King Co Library 2

20262 20051 Ballinger Way Washington Tree Service 2

20574 19935 19 Ave NE Lake Montessori 2

23866 16325 5 Ave NE Development Services of America 2

25341 14500 15 Ave NE Seattle Goodwill 2

5976 14622 15 Ave NE Quadri Akbars (restaurant) 1.5

6052 14708 15 Ave NE Ngyen Kim 1.5

9242 15555 15 Ave NE Northwest Church 1.5

11686 16827 Bothell Way N Butte Enterprises 1.5

13478 17418 8 Ave NE Bethel Lutheran Church 1.5

14220 17127 15 Ave NE Anderson House 1.5

14234 17233 15 Ave NE US Postal Service 1.5

14236 17229 15 Ave NE Parfitt Family LLC 1.5

14542 17018 15 Ave NE Center for Human Services 1.5

14810 17202 15 Ave NE Safeway 1.5

15712 1510 NE 177 St Pohl Properties 1.5

15904 17521 15 Ave NE Tokuno Steven 1.5

15914 1240 NE 175 St Molnar Alex 1.5

16906 510 NE 175 St Free Methodist Shoreline 1.5

17914 205 NE 205 St Holyrod Cemetery 1.5

20256 20227 Ballinger Way McDonalds 1.5

20258 20057 Ballinger Way Washington Tree Service 1.5

20700 20330 Ballinger Village Rite Aid (Ballinger Village) 1.5

20722 20202 Ballinger Way 24 Hour Fitness 1.5

20724 20036 Ballinger Way Penhollow Markets 1.5

20788 1901 NE 205 St Askar Ahmed 1.5

21018 19930 Ballinger Way Ballinger Way LLC 1.5

24145 20011 Ballinger Way Rose Crossing 1.5

24674 14810 15 Ave NE ASCS Properties LLC 1.5

25339 14500 15 Ave NE Seattle Goodwill 1.5

Account 

Number Site Address Name

Meter 

Size (in)
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Commercial Accounts

Account 

Number Site Address Name

Meter 

Size (in)

5690 2400 NE 147 St Shoreline Christian School 1

5734 14511 25 Ave NE Shoreline United Methodist 1

5738 2215 NE 147 St Carmelite Monastery 1

5846 14514 20 AVE NE Prince of Peace Luthern Church 1

5858 1554 NE 145 St Kaushik Libbie 1

5888 1551 NE 146 St Painting 1

6280 14711 15 Ave NE Shoreline Automotive 1

10946 16815 Bothell Way N Combs Greg 1

11814 17440 Brookside Blvd LFP Presbyterian Church 1

13302 616 NE 165th St Korean Church 1

13480 17404 8 Ave NE Bethel Lutheran Church 1

14002 17051 14 Ave NE

Anderson Larry (part of Anderson 

House) 1

14232 1221 NE 175 St North City Lumber 1

14402 16910 15 Ave NE Wilson Robert 1

14404 16920 15 Ave NE 7-11 Store 1

15710 1514-20 NE 177 St Pohl Properties 1

15824 17518 15 Ave NE Walgreens 1

15834 17730 15 Ave NE (Leenas & Eagles) 1

15852 17750 15 Ave NE Custom Pure 1

15878 17735 15 Ave NE Hayes Shane 1

16038 18033 15 Pl NE St Marks Catholic Church 1

18520 811 NE 201 St North Ridge Swim Club 1

20244 20306 15 Ave NE Sundquist 1

20248 20330 15 Ave NE Roe Steve 1

20260 20059 Ballinger Way Pagliacci Pizza 1

20264 20041 Ballinger Way Public Storage Co 1

20270 20021 Ballinger Way Klokstad Construction 1

20274 19909 Ballinger Way Dodson, William 1

20276 19929 Ballinger Way Dodson, William 1

20570 19939 Ballinger Way Huoth Darrell 1

20572 19953 Ballinger Way Todo Mexico 1

20764 20010 Ballinger Way Andy's Chevron 1

20766 19960 Ballinger Way Kim Peter 1

21020 19936 Ballinger Way Triune Development 1

21022 19940 Ballinger Way Triune Development 1

22955 14803 15 Ave NE

Hartley Steven-Blue Star (Hillis 

Clark Martin) 1

22977 20030 Ballinger Way Lands Pacific Inc 1

23948 17529 15 Ave NE 17529 15 Ave LLC 1

24208 14701 15 Ave NE Cressy Door Co 1

24654 15211 15 Ave NE City Calvary Chapel 1
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Account 

Number Site Address Name

Meter 

Size (in)

24890 19500 Ballinger Way Sunbreak Condo 1

25557 17001 Bothell Way N CMSI-BP Gas Station 1

5605 20320-B Ballinger Way Teriyaki Town (Ballinger Village) 5/8

5890 14521 17 Ave NE American Legion Post 227 5/8

5966 14602 15 Ave NE Pearl Black 5/8

5968 14610 15 Ave NE Englund Gordan 5/8

5970 14612 15 Ave NE Personal Touch 5/8

5974 14616 15 Ave NE J & J Auto 5/8

6130 14820 15 Ave NE Finch Jon-Cindy 5/8

6192 15419 15 Ave NE Strathy Mike 5/8

6228 1432 NE 151 St Hamada Ken 5/8

6284 14625 15 Ave NE Community First Credit Union 5/8

6286 14615 15 Ave NE Clark Allen 5/8

6288 14625 15 Ave NE Community First Credit Union 5/8

6292 14501 15 Ave NE Harveys Auto Service 5/8

6294 1234 NE 145 St Churck of Scientology 5/8

6306 14527 15 Ave NE Earl's Garage 5/8

6310 14515 15 Ave NE Earl's Garage 5/8

7308 15415 5 Ave NE Shoreline Fellowship 5/8

7368 226 NE 152 St True Jesus Church 5/8

8028 523 NE 165 St Talley Kathleen 5/8

8032 525 NE 165 St PSE 5/8

8034 521 NE 165 St Shoreline Police 5/8

8036 517 NE 165 St Hair House 5/8

8182 16268 5 Ave NE McFarl David 5/8

9256 1424 NE 155 St Huebner Building 5/8

9636 15518 27 Ave NE Seattle Congregational Church 5/8

9648 15550 27 Ave NE Stephenson Gordon 5/8

11296 16840 Bothell Way N Depape Associates 5/8

12818 16535 5 Ave NE Lee Eric J 5/8

13072 17060 3 Ave NE Hua Liu 5/8

13306 522 NE 165 St Century Development-Aquarium 5/8

13308 520 NE 165 St Darigold Federal Credit Union 5/8

13310 518 NE 165 St

Century Development-Cameral 

Clinic 5/8

13312 516 NE 165 St Century Development Geology 5/8

13314 16506 5 Ave NE 7-Eleven Inc.(Century Dev.) 5/8

13414 17424 5 Ave NE Seventh Day Adventist 5/8

13616 16508 8 Ave NE Tabernacle Church Baptist 5/8

14238 17211 15 Ave NE Dr. H. Kumnen 5/8

14240 17203 15 Ave NE Son Kun Soo 5/8

15008 1825 NE Serpentine Pl Srf Seattle - center 5/8
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Commercial Accounts

Account 

Number Site Address Name

Meter 

Size (in)

15714 17704 15 Ave NE Nguyen Son 5/8

15718 1535 NE 177 St Sims John 5/8

15826 17534 15 Ave NE Northsound Carpet 5/8

15830 17554 15 Ave NE North City Tavern 5/8

15836 1610 NE 179 St Melton Pat 5/8

15850 1620 NE 179 St Melton Pat 5/8

15854 17754 15 Ave NE Les Schwab 5/8

15856 18002 #A 15 Ave NE Five Starts LLC 5/8

15874 17751 15 Ave NE Suni's Pizza 5/8

15876 17739 15 Ave NE Torgesson Daryl 5/8

15880 17727 15 Ave NE Frank Lumber 5/8

15884 17717 15 Ave NE Granger Linda 5/8

15886 17711 15 Ave NE Real Property Associates 5/8

15888 17713 15 Ave NE Real Property Associates 5/8

15894 17563 15 Ave NE Stoneccate Development 5/8

15896 17549 15 Ave NE East Gary W. Coffee Shop 5/8

15898 17547 15 Ave NE East Gary W. Coffee Shop 5/8

15900 17537 15 Ave NE Communications Wholesale 5/8

15906 17517 15 Ave NE RMS Sound 5/8

15912 1244 NE 175 St Auto Cornerstone 5/8

15922 17500 12 AVE NE Family Dental 5/8

16042 18005 15 Ave NE Ahn Mi Young 5/8

16046 18026 14 Ave NE Gibbons Sam-N Seattle Upholstery 5/8

16438 919 NE 185 St B & S LLC 5/8

18690 20337 15 Ave NE Atwork Custom Industries 5/8

18694 20065 15 Ave NE Advantage IQ 5/8

19630 19024 15 Ave NE

Lemme Busso (Evergreen 

Landscaping) 5/8

19632 19028 15 Av NE

Lemme Busso (Evergreen 

Landscaping) 5/8

19634 19042 15 Ave NE Leland Donald K 5/8

19646 19204 15 Ave NE Montiel Floriberto 5/8

19660 19258 15 Ave NE Guitarville (Columbia State Bank) 5/8

20230 19931 Forest Park Dr Myong Sung Presbyterian Church 5/8

20250 20309 Ballinger Way Wallace Properties 5/8

20252 20319 Ballinger Way Schucks 5/8

20268 20021 Ballinger Way Klokstad Gary E 5/8

20656 19946 Forest Park Drive Olsen Ken 5/8

20702 20320-A Ballinger Way Cleaners (Ballinger Village) 5/8

20704 20120 Ballinger Way Ballinger Village 5/8

20708 20308 Ballinger Way Teriyaki Town (Ballinger Village) 5/8

20710 20302 Ballinger Way Ballinger Nails 5/8
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Account 

Number Site Address Name

Meter 

Size (in)

20712 20226-38 Ballinger Way Ballinger Village 5/8

20714 20224 Ballinger Way Suntana Tanning 5/8

20718 20222 Ballinger Way Angler's Choice 5/8

20728 20132 Ballinger Way Starbucks Coffee #3316 5/8

20730 20136 Ballinger Way Party Central 5/8

20732 20128-20130 Ballinger Way Ballinger Village 5/8

20734 20028 Ballinger Way UPS 5/8

20736 20124 Ballinger Way Splendid Pleasures 5/8

20738 20120 Ballinger Way Blockbuster 5/8

20740 20214 Ballinger Way Ballinger Village 5/8

20768 19944 Ballinger Way Triune Development 5/8

20774 20036 19 Ave NE Khorsandi Dr. Shohreh 5/8

20778 20056 19 Ave NE

Burkhart William-Ballinger 

Professional Offices 5/8

20780 20300 19 Ave NE Robinson Engineering 5/8

20782 20310 19 Ave NE White Greg and Rosemary 5/8

20786 20324 19 Ave NE Ballinger Realty 5/8

21298 2960 NE 200 St Lake Forest Park Congregational 5/8

21482 19062 Ballinger Way Hughes W-North Park Heating 5/8

22708 1234 NE 175 St Nguyen Tan-Europa Car Care 5/8

22965 14712 15 Ave NE Wallace Pat 5/8

23035 18021 15 Ave NE LLC Cheton 5/8

23242 17550 15 Ave NE Sims John 5/8

23395 1211 NE 175 St Barrie Jeremy 5/8

23428 17503 10 Ave NE Lancaster Brad (Law Office) 5/8

23558 1216 Ne 145 St Nail Spa Sense 5/8

23821 1222 NE 145 St Tracey Michael 5/8

24053 17406 15 Ave NE Safeway-Gas Station 5/8

24159 14724 15 Ave NE Romeos Pizza (BURNED) 5/8

24538 17712 15 Ave NE Real Property Associates 5/8

24951 509 NE 165 St Scott Lyanne 5/8

25340 14500 15 Ave NE Seattle Goodwill 5/8

25908 1505 NE 205 St Pacwest Energy-Gas Station 5/8

26067 20206 Ballinger Way Happy Bean Smoothie 5/8

26102 20333 Ballinger Way FDIC - City Bank 5/8

26180 14614 15 Ave NE Elegant Nails 5/8

26197 519 NE 165 St Frenandez Audreana 5/8
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Wholesale Accounts

22342 Fircrest 8

22348 Fircrest 6

22344* Fircrest 2

22346* Fircrest 2

Account 

Number Name

Meter 

Size (in)

*This is a bypass and should only be charged for 

consumption.
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Cross Connection Control Program Implementation Schedule

Task   

Planned Implementation 

(Starting from Policy 

Adoption Date)  

Assess purveyor's water system facility hazards  Within 30 days 

Install backflow preventers on purveyor’s system facility hazards Within 6 months 

Conduct hazard assessment for new customers   Upon application for service

Ensure backflow preventers are installed for new customers   Before service is provided

Conduct hazard assessments for existing high hazard customers Within 12 months

Notify existing high hazard customers of hazard assessment 

results and backflow preventer installation requirements 
Within 18 months 

Ensure backflow preventers are installed for existing high hazard 

customers
Within 12 months* 

Conduct hazard assessments for existing, non-high hazard, 

commercial customers
Within 24 months 

Notify existing non-high hazard commercial customers of hazard 

assessment results and backflow preventer installation 
Within 36 months 

Ensure backflow preventers are installed on connections to 

existing, non-high hazard, commercial customers 
Within 48-60 months* 

Re-assess non-high hazard commercial customers  Every 5 years 

Conduct hazard assessment for existing residential customers   Within 24 months 

Notify residential customers of hazard assessment results and 

backflow preventer installation requirements 
Within 36 months 

Ensure that backflow preventers are installed on residential 

connections that require protection 
Within 36-48 months* 

Re-assess residential customers    Every 5 years 

 

* Earlier backflow prevention assembly installation is required when a customer's water use 

changes (e.g., tenant changes), and/or building modifications require a plumbing permit. 
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3/12/12 BlXe RepoUW

1/10hWWpV://foUWUeVV.Za.goY/doh/eh/dZ/ccc/UepoUWV/blXe/blXeUepoUW.cfm

Office of D. inking WaWeU

PXblic WaWeU S\VWem CUoVV-ConnecWion ConWUol AcWiYiWieV

AnnXal SXmmaU\ RepoUW foU YeaU 2010
 
PaUW 1: PXblic WaWeU S\VWem (PWS) an d CUoVV-ConnecWion ConWUol SpecialiVW (CCS) InfoUmaWion

PWS ID: 39600 PWS Na. e: SHORELINE WATER DISTRICT CRXQW\: KING

PURYide QaPe aQd CeUW  NR. Rf CCS ZhR deYeORSV aQd iPSOePeQWV \RXU CCC SURgUaP

CCS NaPe (OaVW, fiUVW & Pi): HeiYiOiQ, RRbeUW R. CCS PhRQe: (206) 362-8100

CCS CeUW NR.: 5407 BAT CeUW. NR. (if aSSOicabOe): B3620

CCS iV (checN RQe): PWS RZQeU RU ePSOR\ee OQ cRQWUacW WR PWS VROXQWeeU RU RWheU 

PaUW 2: SWaWXV of CUoVV-ConnecWion ConWUol (CCC) PUogUam  aW end of 2010
PWS haV(checN RQe bR[ iQ each cROXPQ beORZ):

A ZUiWWeQ CCC SURgUaP SOaQ     Y  N CCC iPSOePeQWaWiRQ acWiYiWieV     Y  N 
(WUiW WeQ SURgUaP Pa\ be a VeSaUaWe dRcXPeQW , RU SaUW  Rf ZaWeU V\VWeP SOaQ RU VPaOO ZaWeU V\VWeP PaQagePeQW  SURgUaP).

PURYide iQfRUPaW iRQ UegaUdiQg PWS'V VSecific CCC PURgUaP EOePeQWV

PUogUam
ElemenW

NXmbeU

DeVcUipWion of ElemenW

[See WAC 246-290-490(3)]

Th iV PUogUam ElemenW iV CXUUenWl\:

InclXded in WUiWWen PUogUam Being ImplemenWed oU IV CompleWed

1 LegaO AXWhRUiW\  EVWabOiVhed Y  N Y  N 

2 Ha]aUd EYaOXaWiRQ PURcedXUeV aQd SchedXOeV Y  N Y  N 

3 CCC PURcedXUeV aQd SchedXOeV Y  N Y  N 

4 CeUWified CCS PURYided Y  N Y  N 

5 BacNfORZ PUeYeQWeU IQVSecWiRQ aQd TeVWiQg Y  N Y  N 

6 TeVWiQg QXaOiW\ CRQWURO AVVXUaQce PURgUaP Y  N Y  N 

7 BacNfORZ IQcideQW ReVSRQVe PURcedXUeV Y  N Y  N 

8 PXbOic EdXcaWiRQ PURgUaP Y  N Y  N 

9 CCC RecRUdV Y  N Y  N 

10 RecOaiPed WaWeU PeUPiW Y  N  N/A Y  N  N/A 

PaUW 3A: S\VWem ChaUacWeUiVWicV aW End of 2010

IQdicaWe Whe QXPbeU Rf cRQQecW iRQV Rf each W\Se WhaW  Whe PWS VeUYeV (ZheWheU RU QRW  Whe\ aUe SURWecWed b\ bacNfORZ SUeYeQWeUV). EVWim a We if
n eceVVaU\.

T\pe of SeUYice ConnecWion NXmbeU

ReVideQWiaO (AV defiQed b\  PWS) 7900

AOO OWheU
(IQcOXde dedicaWed fiUe VSUiQNOeU aQd iUUigaW iRQ OiQeV aQd PWS-RZQed faciOiW ieV VXch aV ZaWeU aQd ZaVWeZaWeU WUeaWPeQW  SOaQWV 300
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2/10hWWpV://foUWUeVV.Za.goY/doh/eh/dZ/ccc/UepoUWV/blXe/blXeUepoUW.cfm

aQd SXPSiQg VWaW iRQV, SaUNV, SieUV aQd dRcNV.)

TRWaO NXPbeU Rf CRQQecWiRQV 8200

Page 1
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3/12/12 BlXe RepoUW

3/10hWWpV://foUWUeVV.Za.goY/doh/eh/dZ/ccc/UepoUWV/blXe/blXeUepoUW.cfm

PaUW 3B: CUoVV-ConnecWion ConWUol foU High-Ha]aUd PUemiVeV oU S\VWemV SeUYed b\ Whe PWS

If PWS doeV noW VeUYe an \ high-ha]aUd pUemiVeV oU V\VWemV, check heUe  an d go Wo PaUW 4A.

CRPSOeWe aOO ceOOV. EQWeU ]eUR (0) iQ ceOOV if PWS dReV QRW VeUYe VXch SUePiVeV.
EVWiPaWe QXPbeU Rf cRQQecWiRQV VeUYed if QeceVVaU\  (OK WR XVe ShRQe bRRN).

Ha]aUd eYaOXaWiRQV dR QRW Qeed WR be dRQe WR cRPSOeWe WhiV WabOe.

T\pe of High-Ha]aUd PUemiVeV oU S\VWemV

[WAC 246-290-490(4)(b)]

NXmbeU of ConnecWionV aW end of 12/31/2010

A.
Being
SeUYed
WaWeU

b\ PWS1

B.
WiWh

PUemiVeV

IVolaWion
b\ AG/RP

C.
WiWh

ColXmn  B 
AG

InVpecWed 
oU

RP TeVWed 2

D.
GUan Wed

E[cepWion
fUom

Man daWoU\

PUemiVeV

IVolaWion

AgUicXOWXUaO (faUPV aQd daiUieV) 0 0 0 0

BeYeUage bRWWOiQg SOaQWV (iQcOXdiQg bUeZeUieV) 0 0 0 0

CaU ZaVheV 2 2 1 0

ChePicaO SOaQWV 0 0 0 0

CRPPeUciaO OaXQdUieV aQd dU\  cOeaQeUV 2 2 2 0

BRWh UecOaiPed ZaWeU aQd SRWabOe ZaWeU SURYided 0 0 0 0

FiOP SURceVViQg faciOiWieV 0 0 0 0

DedicaWed fiUe SURWecWiRQ V\VWePV ZiWh chePicaO addiWiRQ RU XViQg

XQaSSURYed aX[iOiaU\ VXSSOieV
1 1 1 0

FRRd SURceVViQg SOaQWV (iQcOXdiQg caQQeUieV, VOaXghWeU hRXVeV, UeQdeUiQg

SOaQWV)
0 0 0 0

HRVSiWaOV, PedicaO ceQWeUV, QXUViQg hRPeV, YeWeUiQaU\, PedicaO aQd deQWaO

cOiQicV, aQd bORRd SOaVPa ceQWeUV
11 3 1 0

SeSaUaWe iUUigaWiRQ V\VWePV XViQg SXUYe\RU'V ZaWeU VXSSO\  aQd chePicaO

addiWiRQ4 0 0 0 0

LabRUaWRUieV 0 0 0 0

MeWaO SOaWiQg iQdXVWUieV 0 0 0 0

PeWUROeXP SURceVViQg RU VWRUage SOaQWV 0 0 0 0

PieUV aQd dRcNV 0 0 0 0

RadiRacWiYe PaWeUiaO SURceVViQg SOaQWV RU QXcOeaU UeacWRUV 0 0 0 0

SXUYe\  acceVV deQied RU UeVWUicWed 0 0 0 0

WaVWeZaWeU OifW/SXPS VWaWiRQV (QRQ-UeVideQWiaO RQO\) 3 3 3 0

WaVWeZaWeU WUeaWPeQW SOaQWV 0 0 0 0

UQaSSURYed aX[iOiaU\ ZaWeU VXSSO\  iQWeUcRQQecWed ZiWh SRWabOe ZaWeU

VXSSO\
0 0 0 0

 WhROeVaOe CXVWRPeU 2 2 2 0

ToWalV 21 13 10 0
1CRXQW  PXOW iSOe cRQQecW iRQV RU SaUaOOeO iQVWaOOaW iRQV aV . epaUa We cRQQecW iRQV.
2CRXQW  RQO\ WhRVe cRQQecW iRQV ZiWh AG RU RPBA iQVWaOOed fRU SUePiVeV iVROaW iRQ. DRQ'W  iQcOXde cRQQecW iRQV ZiWh iQ-SUePiVeV SURWecW iRQ RQO\, RU

cRQQecW iRQV ZiWh DCVA/DCDAV iQVWaOOed fRU SUePiVeV iVROaW iRQ.
3CRXQW  RQO\ WhRVe cRQQecW iRQV ZhRVe SUePiVeV iVROaW iRQ SUeYeQWeUV ZeUe iQVSecWed (AG) RU WeVWed (RPBA) dXUiQg 2010.
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4FRU e[aPSOe, dedicaWed OiQeV WR iUUigaW iRQ V\VWePV iQ SaUNV, SOa\gURXQdV, gROf cRXUVeV, cePeWeUieV, eVWaWeV, eWc.
5PUePiVeV ZiWh ha]aUdRXV PaWeUiaOV RU SURceVVeV (UeTXiUiQg iVROaW iRQ b\ AG RU RPBA) VXch aV: aiUcUafW  aQd aXWRPRW iYe PaQXfacWXUeUV, SXOS aQd
SaSeU PiOOV, PeWaO PaQXfacWXUeUV, PiOiWaU\ baVeV, aQd ZhROeVaOe cXVWRPeUV WhaW  SRVe a high ha]aUd WR Whe PWS. Ma\ be gURXSed WRgeWheU iQ
caWegRUieV, e.g.: RWheU PaQXfacWXUiQg RU RWheU cRPPeUciaO. If Qeeded, aW Wach addiW iRQaO VheeW  giYiQg VaPe iQfRUPaW iRQ aV UeTXeVWed iQ WabOe.
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PaUW 3C: CUoVV-ConnecWion ConWUol foU Medical CaWegoU\ High-Ha]aUd PUemiVeV SeUYed b\ Whe PWS

If PWS doeV noW VeUYe an \ medical  W\pe pUemiVeV, check heUe  an d go Wo PaUW 4A.

CRPSOeWe aOO ceOOV. EQWeU ]eUR (0) iQ ceOOV if PWS dReV QRW VeUYe VXch SUePiVeV.
EVWiPaWe QXPbeU Rf cRQQecWiRQV VeUYed if QeceVVaU\  (OK WR XVe ShRQe bRRN).

Ha]aUd eYaOXaWiRQV dR QRW Qeed WR be dRQe WR cRPSOeWe WhiV WabOe.

T\pe of High-Ha]aUd PUemiVeV oU S\VWemV

[WAC 246-290-490(4)(b)]

NXmbeU of ConnecWionV aW end of 12/31/2010

A.
Being
SeUYed
WaWeU

b\ PWS1

B.
WiWh

PUemiVeV

IVolaWion
b\ AG/RP

C.
WiWh

ColXmn  B 
AG

InVpecWed 
oU 

RP TeVWed2

D.
GUan Wed

E[cepWion
fUom

Man daWoU\

PUemiVeV

IVolaWion

HoVpiWalV
HRVSiWaOV (iQcOXde SV\chiaWUic hRVSiWaOV aQd aOcRhRO aQd dUXg WUeaWPeQW

ceQWeUV)
0 0 0 0

FaciliWieV foU TUeaWmenW and CaUe of PaWienWV NoW LocaWed in HoVpiWalV CoXnWed AboYe

SaPe da\ VXUgeU\  ceQWeUV 0 0 0 0

OXW-SaWieQW cOiQicV aQd RfficeV 1 1 0 0

AOWeUQaWiYe heaOWh RXW-SaWieQW cOiQicV aQd RfficeV 0 0 0 0

PV\chiaWUic RXW-SaWieQW cOiQicV aQd RfficeV 0 0 0 0

ChiURSUacWRUV 0 0 0 0

HRVSice caUe ceQWeUV 0 0 0 0

ChiOdbiUWh ceQWeUV 0 0 0 0

KidQe\  diaO\ViV ceQWeUV 0 0 0 0

BORRd ceQWeUV 0 0 0 0

DeQWaO cOiQicV aQd RfficeV 6 1 1 0

FaciliWieV foU HoXVing PaWienWV

NXUViQg hRPeV 2 0 0 0

BRaUdiQg hRPeV 0 0 0 0

ReVideQWiaO WUeaWPeQW ceQWeUV 0 0 0 0

OWheU Medical-RelaWed FaciliWieV

MRUWXaUieV 0 0 0 0

MRUgXeV aQd aXWRSV\  faciOiWieV (QRW iQ hRVSiWaOV) 0 0 0 0

VeWeUiQaUiaQ RfficeV, cOiQicV aQd hRVSiWaOV 2 1 0 0

AOO RWheU (deVcUibe iQ PaUW 6: CRPPeQWV RQ Sage 6) 0 0 0 0

ToWalV 11 3 1 0
1CRXQW  PXOW iSOe cRQQecW iRQV RU SaUaOOeO iQVWaOOaW iRQV aV VepaUa We cRQQecW iRQV.
2CRXQW  RQO\ WhRVe cRQQecW iRQV ZiWh AG RU RPBA iQVWaOOed fRU SUePiVeV iVROaW iRQ. DRQ'W  iQcOXde cRQQecW iRQV ZiWh iQ-SUePiVeV SURWecW iRQ RQO\, RU

cRQQecW iRQV ZiWh DCVA/DCDAV iQVWaOOed fRU SUePiVeV iVROaW iRQ.
3CRXQW  RQO\ WhRVe cRQQecW iRQV ZhRVe SUePiVeV iVROaW iRQ SUeYeQWeUV ZeUe iQVSecWed (AG) RU WeVWed (RPBA) dXUiQg 2010.
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PaUW 4A: Back floZ PUeYenWeU InYenWoU\ an d TeVWing DaWa DXUing YeaU 2010

CRPSOeWe aOO ceOOV. EQWeU ]eUR (0) if WheUe aUe QR bacNfORZ SUeYeQWeUV iQ WhaW caWegRU\ .
CRXQW RQO\ Whe bacNfORZ SUeYeQWeUV WhaW Whe PWS UeOieV XSRQ fRU SURWecWiRQ Rf Whe diVWUibXWiRQ V\VWeP. If \RXU UecRUdV dR QRW

diVWiQgXiVh beWZeeQ SUePiVeV iVROaWiRQ aQd iQ-SUePiVeV SURWecWiRQ SUeYeQWeUV, eQWeU aOO daWa iQ PUePiVeV IVROaWiRQ VecWiRQ aQd checN

Whe bR[.
CRXQW AVBV RQ iUUigaWiRQ V\VWePV RQO\ . If \oX do noW WUack AVBV, enWeU " UNK" .
CRXQW PXOWiSOe WeVWV RU faiOXUeV fRU aQ\ SaUWicXOaU bacNfORZ SUeYeQWeU aV RQe WeVW RU faiOXUe fRU WhaW bacNfORZ SUeYeQWeU.

MXOWiSOe SeUYice RU PaUaOOeO CRQQecWiRQV: CRXQW each aVVePbO\ VeSaUaWeO\ .
AVVePbOieV RQ DedicaWed FiUe RU IUUigaWiRQ LiQeV: CRXQW aV PUePiVeV IVROaWiRQ AVVePbOieV.

If PWS dReV QRW WUacN AVBV ChecN heUe:

BackfloZ PUeYenWeU CaWegoU\ and TeVWing/InVpecWion
InfoUmaWion

AiU Gap RPBA RPDA DCVA DCDA PVBA SVBA AVB

PUemiVeV IVolaWion, inclXding pUeYenWeUV iVolaWing PWS -oZned faciliWieV. If In-PUemiVeV PUoWecWion  pUeYenWeUV aUe alVo

inclXded, check heUe.

RoZV 1-3 peUWain ONLY Wo PUemiVeV IVolaWion  pUeYenWeUV in  VeUYice aW beginning of 2010

1 IQ VeUYice RQ 1/1/2010 0 23 0 40 1 0 0 XQN

2   IQVSecWed aQd/RU TeVWed iQ 20101 0 15 0 33 1 0 0 XQN

3     FaiOed IQVSecWiRQ RU TeVW iQ 2010 0 3 0 2 0 0 0 XQN

RoZV 4 - 6 peUWain ONLY Wo NEW PUemiVeV IVolaWion  pUeYenWeUV inVWal led dXUing 2010

4 NeZ SUeYeQWeUV iQVWaOOed iQ 20102 0 0 0 2 4 0 0 XQN

5   IQVSecWed aQd/RU TeVWed iQ 20101 0 0 0 2 4 0 0 XQN

6     FaiOed iQVSecWiRQ RU WeVW iQ 20103 0 0 0 1 0 0 0 XQN

7 PUeYeQWeUV WaNeQ RXW Rf VeUYice iQ 20103 0 0 0 0 1 0 0 0

PUemiVeV IVolaWion ToWal  aW end of 20104 0 23 0 42 4 0 0 XQN

In-PUemiVeV PUoWecWion (Fi[WXUe PUoWecWion  oU AUea IVolaWion), inclXding pUeYenWeUV ZiWhin PWS -oZned faciliWieV.

RoZV 8 - 10 peUWain ONLY Wo In-PUemiVeV PUoWecWion PUeYenWeUV in  VeUYice aW beginning of 2010

8 IQ VeUYice RQ 1/1/2010 4 74 1 168 31 0 0 XQN

9   IQVSecWed aQd/RU TeVWed iQ 20101 4 52 0 108 22 0 0 XQN

10     FaiOed IQVSecWiRQ RU TeVW iQ 2010 0 3 0 6 0 0 0 XQN

RoZV 11 - 13 peUWain ONLY Wo NEW In-PUemiVeV PUoWecWion PUeYenWeUV inVWal led dXUing 2010

11 NeZ SUeYeQWeUV iQVWaOOed iQ 20102 0 4 0 6 1 0 0 XQN

12   IQVSecWed aQd/RU TeVWed iQ 20101 0 4 0 6 1 0 0 XQN

13     FaiOed iQVSecWiRQ RU WeVW iQ 2010 0 1 0 0 0 0 0 XQN

14 PUeYeQWeUV WaNeQ RXW Rf VeUYice iQ 20103 0 3 0 0 1 0 0 0

In-PUemiVeV PUoWecWion ToWal  aW end of 20104 4 75 1 174 31 0 0 XQN

GUan d ToWal aW end of 2010 4 98 1 216 35 0 0 XQN

1IQiW iaO aQd/RU URXW iQe aQQXaO iQVSecW iRQ (fRU SURSeU iQVWaOOaW iRQ aQd aSSURYaO VWaWXV) aQd/RU WeVW  (fRU WeVWabOe aVVePbOieV RQO\ XViQg DOH/USC WeVW

SURcedXUeV).IQcOXdeV SUeYeQWeUV iQVWaOOed RQ cRQQecW iRQV ZheUe bacNfORZ SUeYeQW iRQ ZaV QRW  SUeYiRXVO\ UeTXiUed aQd aQ\ SUeYeQWeUV WhaW  UeSOaced
WhRVe iQ VeUYice aW  begiQQiQg Rf 2010. ReSOacePeQW  SUeYeQWeUV Pa\ be Rf a diffeUeQW  W\Se WhaQ Whe RUigiQaO.
2IQcOXdeV SUeYeQWeUV iQVWaOOed RQ cRQQecW iRQV ZheUe bacNfORZ SUeYeQW iRQ ZaV QRW  SUeYiRXVO\ UeTXiUed aQd aQ\ SUeYeQWeUV WhaW  UeSOaced WhRVe iQ
VeUYice aW  Whe begiQQiQg Rf 2010. ReSOacePeQW  SUeYeQWeUV Pa\ be Rf a diffeUeQW  W\Se WhaQ Whe RUigiQaO.
3NeZ RU e[iVW iQg SUeYeQWeUV WaNeQ RXW  Rf VeUYice, ZheWheU RU QRW  Whe\ ZeUe UeSOaced b\ Whe VaPe W\Se RU diffeUeQW  W\Se Rf SUeYeQWeU.
4TRWaO aW  eQd Rf 2010 VhRXOd be eTXaO WR Whe QXPbeU Rf SUeYeQWeUV iQ VeUYice aW  begiQQiQg Rf 2010 SOXV WhRVe iQVWaOOed dXUiQg 2010 PiQXV Whe
QXPbeU Rf SUeYeQWeUV WaNeQ RXW  Rf VeUYice dXUiQg 2010.
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PaUW 4B: OWheU ImplemenWaWion AcWiYiWieV in 2010

CRPSOeWe aOO ceOOV. EQWeU ]eUR (0) if QRW aSSOicabOe.

AcWiYiW\ oU CondiWion NXmbeU

NeZ VeUYice cRQQecWiRQV eYaOXaWed fRU cURVV-cRQQecWiRQ ha]aUdV WR PWS iQ 2010. 1

  NeZ VeUYice cRQQecWiRQV UeTXiUiQg bacNfORZ SURWecWiRQ WR SURWecW PWS.1 1

E[iVWing VeUYice cRQQecWiRQV eYaOXaWed fRU cURVV-cRQQecWiRQ ha]aUdV WR PWS iQ 2010. 1

  E[iVWing VeUYice cRQQecWiRQV UeTXiUiQg bacNfORZ SURWecWiRQ WR SURWecW PWS.1,2 1

E[ceSWiRQV gUaQWed WR high-ha]aUd SUePiVeV SeU WAC 246-290-490(4)(b) iQ 2010.3 0

CCC eQfRUcePeQW acWiRQV WaNeQ b\  PWS dXUiQg 2010.4 0

1IQcOXde VeUYiceV ZheUe eiWheU SUePiVeV iVROaW iRQ RU iQ-SUePiVeV SUeYeQWeUV ZeUe UeTXiUed WR SURWecW  Whe PWS.
2IQcOXde e[iVW iQg VeUYiceV WhaW  Qeed QeZ, addiW iRQaO RU higheU OeYeO bacNfORZ SUeYeQW iRQ.
3A DOH E[ceSW iRQV WR Ha]aUd PUePiVeV FRUP m. VW be aW Wached fRU each e[ceSW iRQ gUaQWed dXUiQg Whe \eaU.
4"EQfRUcePeQW  acW iRQV" PeaQ acW iRQV WaNeQ b\ Whe PWS (VXch aV ZaWeU VhXW-Rff, PWS iQVWaOOaW iRQ Rf bacNfORZ SUeYeQWeU) ZheQ Whe cXVWRPeU faiOV
WR cRPSO\ ZiWh PWS'V CCC UeTXiUePeQWV.

PaUW 5: Back floZ IncidenWV an d " Off-NoUmal"  EYenWV in 2010

BackfloZ IncidenWV, RiVk FacWoUV an d IndicaWoUV dXUing 2010
NXmbeU

(EQWeU 0 if
QRQe)

Check if DaWa NoW

AYai lable

BackfloZ IncidenWV dXUing 2010

1 BacNfORZ iQcideQWV WhaW cRQWaPiQaWed Whe PWS5. 0

2
BacNfORZ iQcideQWV WhaW cRQWaPiQaWed Whe cXVWRPeU'V dUiQNiQg ZaWeU V\VWeP

onl\5.
0

RiVk Fac WoUV foU BackfloZ dXUing 2010

3 DiVWUibXWiRQ PaiQ bUeaNV SeU 100 PiOeV Rf SiSe. 0.00

4 LRZ SUeVVXUe eYeQWV (<20 SVi iQ PWS diVWUibXWiRQ V\VWeP). 0

5 WaWeU RXWage eYeQWV. 0

IndicaWoUV of PoVVible BackfloZ dXUing 2010

6 TRWaO heaOWh-UeOaWed cRPSOaiQWV UeceiYed b\  PWS.6 0

7   ReceiYed dXUiQg BWA RU PN eYeQWV.7 0

8   ReceiYed dXUiQg ORZ SUeVVXUe RU ZaWeU RXWage eYeQWV. 0

9 TRWaO aeVWheWic cRPSOaiQWV (cRORU, WaVWe, RdRU, aiU iQ OiQeV, eWc.). 0

10   ReceiYed dXUiQg BWA RU PN eYeQWV.7 0

11
  NXPbeU Rf WheVe cRPSOaiQWV UeceiYed dXUiQg ORZ SUeVVXUe RU ZaWeU RXWageV

eYeQWV.
0

5CRPSOeWe aQd VXbPiW a BacNfORZ IQcideQW ReSRUW fRUP fRU each NQRZQ bacNfORZ iQcideQW.
6SXch aV VWRPach ache, headache, YRPiWiQg, diaUUhea, VNiQ UaVheV, eWc.
7"BWA" PeaQV Boil WaWeU AdYiVoU\ aQd "PN" PeaQV PXblic NoWificaWion  fRU ZaWeU TXaOiW\ UeaVRQV.
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PaUW 6: CommenWV an d ClaUificaWionV

EQWeU cRPPeQWV RU cOaUificaWiRQV WR aQ\ Rf Whe iQfRUPaWiRQ iQcOXded iQ WhiV UeSRUW. NRWe fRU RQ-VcUeeQ cRPSOeWiRQ: CRPPeQWV ZiOO QRW "ZRUd

ZUaS" fURP RQe OiQe WR Whe Qe[W. PUeVV WR cRQWiQXe RQ QeZ OiQe. Ma[iPXP OeQgWh Rf each cRPPeQW iV 255 chaUacWeUV, iQcOXdiQg VSaceV.

PaUW No. DaWe Added Comme nW

PaUW 7: RepoUW CompleWion InfoUmaWion

I ceUWif\ WhaW Whe iQfRUPaWiRQ SURYided iQ WhiV CCC AcWiYiWieV ReSRUW iV cRPSOeWe aQd accXUaWe WR Whe beVW Rf P\ NQRZOedge.

CCC PURgUaP MgU. NaPe1: RRbeUW R. HeiYiOiQ TiWOe: UWiOiW\  PeUVRQ IV

SigQaWXUe: DaWe: 04/29/2011

PhRQe: (206) 362-8100 E-PaiO: bRbh@VhRUeOiQeZaWeU.RUg

I haYe UeYieZed WhiV UeSRUW aQd ceUWif\ WhaW Whe iQfRUPaWiRQ SURYided iV cRPSOeWe aQd accXUaWe WR Whe beVW Rf P\ NQRZOedge.

PWS MgU./OZQeU NaPe2: DeQQ\ CORXVe TiWOe: OSeUaWiRQV MaQageU

SigQaWXUe: OS . CeUW. NR.: DaWe: 04/29/2011
1 CCC PURgUaP MaQageU iV geQeUaOO\ Whe CCS ZhR iV UeVSRQVibOe fRU deYeORSPeQW  aQd iPSOePeQWaW iRQ Rf Whe PWS'V CCC PURgUaP.
2 The SeUVRQ WhaW  Whe CCC PURgUaP MaQageU UeSRUWV WR RU RWheU PaQageU haYiQg diUecW  UeVSRQVibiOiW\ aQd/RU RYeUVighW  Rf Whe CCC SURgUaP.
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Office Rf D. iQNiQg WaWeU

CURVV-CRQQecWiRQ CRQWURO PURgUaP SXPPaU\ ReSRUW FRU 2010
DeVcUibe Whe chaUacWeUiVWicV Rf Whe PWS'V CCC PURgUaP aW Whe eQd Rf 2011. CRPSOeWe WhiV fRUP RQO\ if PWS had ZUiWWeQ

CCC  SURgUaP SOaQ, SROicieV RU SURcedXUeV aW eQd Rf 2011.

 
PaUW 1: PXbOic WaWeU S\VWeP (PWS) IdeQWificaWiRQ

PWS ID: 39600 PWS Na. e: SHORELINE WATER DISTRICT CRXQW\: KING

PaUW 2: CURVV-CRQQecWiRQ CRQWURO (CCC) PURgUaP ChaUacWeUiVWicV

A. T\Se Rf PURgUaP CXUUeQWO\ IPSOePeQWed

T\Se Rf PURgUaP
ChecN

OQe

PUePiVeV iVROaWiRQ RQO\ .

CRPbiQaWiRQ SURgUaP: UeOiaQce RQ bRWh SUePiVeV iVROaWiRQ aQd iQ-SUePiVeV SURWecWiRQ.

IQ WUaQViWiRQ fURP a cRPbiQaWiRQ SURgUaP WR a SUePiVeV iVROaWiRQ RQO\ SURgUaP.

B. CRRUdiQaWiRQ ZiWh AXWhRUiW\ HaYiQg JXUiVdicWiRQ (AHJ)  RQ CURVV-CRQQecWiRQ IVVXeV
IQdicaWe Whe VWaWXV Rf cRRUdiQaWiRQ ZiWh AHJV iQ \RXU VeUYice aUea. The AHJ iV Whe eQWiW\ WhaW eQfRUceV Whe UQifRUP POXPbiQg CRde. Chec.
RQe bR[ iQ each  Rf OaVW 3 cROXPQV fRU each AHJ i Q \RXU VeUYice aUea.

AHJ
NR.

NaPe Rf AHJ
( e.g., Whe CiW\ RU CRXQW\ BXiOdiQg

DeSaUWPeQW)

PWS CXUUeQWO\: AHJ
DecOiQed WR

CRRUdiQaWe
CRRUdiQaWeV ZiWh AHJ

HaV WUiWWeQ AgUeePeQW

ZiWh AHJ

1  CiW\ Rf ShRUeOiQe Y  N Y  N Y  N

2  CiW\ Rf LaNe FRUeVW PaUN Y  N Y  N Y  N

3  Y  N Y  N Y  N

4  Y  N Y  N Y  N

5  Y  N Y  N Y  N
1 If PRUe WhaQ 5 AHJV, aW Wach VeSaUaWe VheeW  giYiQg Whe abRYe iQfRUPaW iRQ.

C. CRUUecWiYe RU EQfRUcePeQW AcWiRQV AYaiOabOe WR Whe PXUYe\RU

T\Se Rf CRUUecWiYe AcWiRQ
IQdicaWe WheWheU

AYai OabOe
MRVW OfWeQ UVed (ChecN

OQe)

DeQiaO RU diVcRQWiQXaQce Rf ZaWeU VeUYice. Y  N 

PXUYe\RU iQVWaOOV bacNfORZ SUeYeQWeU aQd biOOV cXVWRPeU. Y  N 

AVVeVVPeQW Rf fiQeV (iQ addiWiRQ WR eOiPiQaWiRQ RU cRQWURO Rf cURVV-
cRQQecWiRQ). Y  N 

OWheU cRUUecWiYe acWiRQV (deVcUibe): Y  N
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D. CCC PURgUaP ReVSRQVibiOiWieV
Do no. iQcOXde eQfRUcePeQW  acW iRQ UeOaWed SURcedXUeV RU ciUcXPVWaQceV.

CCC PURgUaP AcWiYiW\
ReVSRQVibOe PaUW\ (ChecN RQe SeU URZ)

CXVWRPeU PXUYe\RU

Ha]aUd EYaOXaWiRQ b\  DOH-ceUWified CCS

BacNfORZ SUeYeQWeU (BP) RZQeUVhiS

BP iQVWaOOaWiRQ

BP iQiWiaO iQVSecWiRQ (fRU SURSeU iQVWaOOaWiRQ - aOO BPV)

BP iQiWiaO WeVW (fRU WeVWabOe aVVePbOieV)

BP aQQXaO iQVSecWiRQ (AiU GaSV aQd AVBV)

BP aQQXaO WeVW (fRU WeVWabOe aVVePbOieV)

BP PaiQWeQaQce aQd UeSaiU

E. BacNfORZ PURWecWiRQ fRU FiUe PURWecWiRQ S\VWePV
POeaVe UePePbeU WR eQWeU QXPbeU Rf da\V a OORZed if \RX UeTXiUe UeWURfiWWiQg.

PWS cRRUdiQaWeV ZiWh AHJ  RQ CCC iVVXeV fRU fiUe SURWecWiRQ V\VWePV(FPS). Y  N  N/A 

PWS cRRUdiQaWeV ZiWh ORcaO Fi Ue MaUVhaO RQ CCC iVVXeV fRU FPS. Y  N  N/A 

PWS eQVXUeV bacNfORZ SUeYeQWiRQ iV iQVWaOOed befRUe VeUYiQg QeZ cRQQecWiRQV ZiWh
FPS. Y  N 

PWS UeTXiUeV UeWURfiWV WR high-ha]aUd FPS.
Y  NR. Rf da\V aOORZed:  0

N  N/A 

PWS UeTXiUeV UeWURfiWV WR ORZ-ha]aUd FPS.
Y  NR. Rf da\V aOORZed:  0

N  N/A 

F. BacNfORZ PURWecWiRQ fRU IUUigaWiRQ S\VWePV

MiQiPXP OeYeO Rf bacNfORZ SUeYeQWiRQ UeTXiUed RQ iUUigaWiRQ V\VWePV ZiWhRXW

chePicaO addiWiRQ.

NRW AddUeVVed  AVB  

PV/SVBA  DCVA  RPBA 

PWS cXUUeQWO\  iQVSecWV AVBV XSRQ iQiWiaO iQVWaOOaWiRQ. Y  N  N/A 

PWS cXUUeQWO\  iQVSecWV AVBV XSRQ UeSaiU, UeiQVWaOOaWiRQ RU UeORcaWiRQ. Y  N  N/A 

G. UVed WaWeU

PWS SURhibiWV, b\ RUdiQaQce, UXOeV, SROic\ RU agUeePeQW, Whe iQWeQWiRQaO UeWXUQ Rf XVed ZaWeU

(e.g. fRU heaWiQg RU cRROiQg) iQWR Whe diVWUibXWiRQ V\VWeP. Y  N 

If QRW SURhibiWed aW SUeVeQW, daWe SOaQ WR SURhibiW XVe. N/A 

CXUUeQW QXPbeU Rf VeUYice cRQQecWiRQV UeWXUQiQg XVed ZaWeU WR diVWUibXWiRQ V\VWeP.  0

H. BacNfORZ PURWecWiRQ fRU AX[iOiaU\ WaWeU SXSSOieV1 NOT IQWeUcRQQecWed ZiWh PWS
IQdicaWe Whe PiQiPXP bacNfORZ SUeYeQWeU aQd W\Se Rf SURWecW iRQ UeTXiUed fRU VeUYice cRQQecW iRQV haYiQg XQaSSURYed aX[iOiaU\ ZaWeU VXSSOieV

ZheQ Whe\ aUe NOT iQWeUcRQQecWed WR Whe PWS. ChecN RQe bR[ SeU URZ.

E[iVWiQg VeUYice cRQQecWiRQV. NRQe   DCVA    RPBA    AG 

    T\Se Rf SURWecWiRQ UeTXiUed. NRQe   IQ-SUePiVeV SURWecWiRQ     PUePiVeV iVROaWiRQ 
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NeZ VeUYice cRQQecWiRQV. NRQe   DCVA     RPBA     AG 

    T\Se Rf SURWecWiRQ UeTXiUed. NRQe   IQ-SUePiVeV SURWecWiRQ     PUePiVeV iVROaWiRQ 

1 AQ aX[iOiaU\ ZaWeU VXSSO\ iV aQ\ ZaWeU VXSSO\ RQ RU aYaiOabOe WR cXVWRPeU'V SUePiVeV iQ addiW iRQ WR Whe SXUYe\RU'V SRWabOe ZaWeU VXSSO\.
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I . BacNfORZ PURWecWiRQ fRU TaQNeU TUXcNV aQd TePSRUaU\ WaWeU CRQQecWiRQV

MiQiPXP OeYeO Rf bacNfORZ SURWecWiRQ (iQVWaOOed RQ RU aVVRciaWed
ZiWh Whe WUXcN) UeTXiUed fRU WaQNeU WUXcNV WaNiQg ZaWeU fURP PWS.

  AG  DCVA    RPBA  

  NRW SSecified  

TaQNeU WUXcNV QRW aOORZed 

PWS UeTXiUeV WaQNeU WUXcNV WR RbWaiQ ZaWeU aW deVigQaWed fiOOiQg

ViWeV each eTXiSSed ZiWh SeUPaQeQWO\  iQVWaOOed bacNfORZ

SUeYeQWeU(V).

  Y  (MiQ. SURWecWiRQ: DCVA  RPBA  )

  N     N/A  NR ViWeV SURYided 

PWS cXUUeQWO\  acceSWV WaQNeU WUXcNV aSSURYed b\ RWheU PWSV

ZiWhRXW fXUWheU iQVSecWiRQ RU WeVWiQg.
 

  Y    N    N/A 

MiQiPXP OeYeO Rf bacNfORZ SURWecWiRQ UeTXiUed fRU WePSRUaU\

ZaWeU cRQQecWiRQV (e.g. fRU cRQVWUXcWiRQ ViWeV).
  AG  DCVA  RPBA  

  NRW VSecified  TePS . cRQQecWiRQV QRW aOORZed 

PWS UeTXiUeV WeVWiQg each WiPe Whe WePSRUaU\  cRQQecWiRQ

bacNfORZ SUeYeQWeU iV UeORcaWed.
 

  Y    N    N/A  (TePS . cRQQecWiRQV QRW aOORZed)

PWS SURYideV aSSURYed bacNfORZ SUeYeQWeU fRU WePSRUaU\

cRQQecWiRQV.
 

  Y    N    N/A  (TePS . cRQQecWiRQV QRW aOORZed)

J.  BacNfORZ PURWecWiRQ fRU NRQ-ReVideQWiaO CRQQecWiRQV

FRU each caWegRU\ VhRZQ, iQdicaWe ZheWheU PWS haV QRQ-UeVideQW iaO cRQQecW iRQV Rf WhaW  W\Se aQd Whe PiQiPXP  OeYeO Rf SUePiVeV

iVROa WiRQ bacNfORZ SURWecW iRQ UeTXiUed (ZheWheU RU QRW  PWS cXUUeQWO\ haV WhaW  W\Se Rf cXVWRPeU).

T\Se Rf CRQQecWiRQ
PWS haV CXVWRPeUV

Rf WhiV T\Se
MiQiPXP PUePiVeV IVROaWiRQ BacNfORZ

PURWecWiRQ ReTXiUed

CRPPeUciaO Y  N NRW ReTXiUed  

DCVA  

RPBA 

IQdXVWUiaO Y  N NRW ReTXiUed  

DCVA  

RPBA 

IQVWiWXWiRQaO Y  N NRW ReTXiUed  

DCVA  

RPBA 

K. BacNfORZ PURWecWiRQ fRU Wh ROeVaOe CXVWRPeUV
IQdicaWe ZheWheU Whe PWS UeTXiUeV bacNfORZ SURWecW iRQ aW  iQWeUW ieV ZiWh ZhROeVaOe cXVWRPeUV (RWheU PWSV).

T\Se Rf

IQWeUWie
PWS haV (SOaQV WR haYe)
CXVWRPeUV Rf WhiV T\Se

BacNfORZ PURWecWiRQ ReTXiUed

E[iVWiQg Y  N

  NRW VSecified / NRW UeTXiUed       AOZa\V UeTXiUed  

  ReTXiUed RQO\  if SXUchaVeU'V CCC SURgUaP iV iQadeTXaWe  

  MiQiPXP UeTXiUed (if aSSOicabOe): DCVA  RPBA 

NeZ Y  N

  NRW VSecified / NRW UeTXiUed      AOZa\V ReTXiUed  

  ReTXiUed RQO\  if SXUchaVeU'V CCC SURgUaP iV iQadeTXaWe  

  MiQiPXP UeTXiUed (if aSSOicabOe): DCVA  RPBA 
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L. E[ceSWiRQV WR MaQdaWRU\ PUePiVeV IVROaWiRQ

PWS'V ZUiWWeQ CCC PURgUaP POaQ aOORZV V\VWeP WR gUaQW E[ceSWiRQV WR

PaQdaWRU\ SUePiVeV iVROaWiRQ SeU WAC 246-290-490(4)(b(iii).      Y    N    DReVQ'W AddUeVV

PWS cXUUeQWO\ gUaQWV QeZ E[ceSWiRQV.      Y    N

PWS  gUaQWed E[ceSWiRQV iQ SUeYiRXV UeSRUWiQg \eaUV.      Y    N

PaUW 3: CCC PURgUaP RecRUd-KeeSiQg aQd IQYeQWRU\
IQdicaWe Whe W\Se RU QaPe Rf cRPSXWeU VRfWZaUe XVed b\ Whe PWS WR WUacN CCC UecRUdV.

CURVV-TUacN (BM I) BPMS XC2 (EQgVRfW ) TRNa\  OWheU cRPPeUciaO CCC VRfWZaUe (VSecif\) 

CXVWRP deYeORSed fRU RU b\  PWS1 OWheU QRQ-CCC VRfWZaUe (e.g. E[ceO) NRQe UVed 

1 DR QRW  iQcOXde cRPPeUciaO CCC VRfWZaUe cXVWRPi]ed fRU PWS. If PWS XVeV cXVWRPi]ed cRPPeUciaO VRfWZaUe, checN Whe bR[ fRU Whe aSSURSUiaWe
cRPPeUciaO VRfWZaUe QaPe.

PaUW 4: CRPPeQWV aQd COaUificaWiRQV
EQWeU cRPPeQWV RU cOaUificaW iRQV WR aQ\ Rf Whe iQfRUPaW iRQ SURYided iQ WhiV UeSRUW .

PaUW NR. DaWe Added CRPPeQW

   

   

   

   

   

PaUW 5: CCC PURgUaP SXPPaU\ CRPSOeWiRQ IQfRUPaWiRQ

I ceUW if\ WhaW  Whe iQfRUPaW iRQ SURYided iQ WhiV CCC PURgUaP SXPPaU\ iV cRPSOeWe aQd accXUaWe WR Whe beVW  Rf P\ NQRZOedge.

CCC PURgUaP MgU. NaPe1: RRbeUW R. HeiYiOiQ TiWOe: UWiOiW\  PeUVRQ IV

SigQaWXUe: DaWe: 04/29/2011

PhRQe: (206) 362-8100 E-PaiO*: bRbh@VhRUeOiQeZaWeU.RUg

I ceUW if\ WhaW  Whe iQfRUPaW iRQ SURYided iQ WhiV UeSRUW  accXUaWeO\ UeSUeVeQWV Whe VWaWXV aQd deVcUiSW iRQ Rf WhiV ZaWeU V\VWeP'V CCC PURgUaP.

PWS MgU/OZQeU NaPe2: DeQQ\ CORXVe TiWOe: OSeUaWiRQV MaQageU

SigQaWXUe: OS . CeUW. NR.: DaWe: 04/29/2011
*ReTXiUed FieOd. FRU VecXUiW\ UeaVRQV, aQ e-PaiO addUeVV PXVW  be SURYided. DOH ZiOO e-PaiO \RX WR cRQfiUP aQ\ chaQgeV Pade WR \RXU daWa
1 The CCC PURgUaP MaQageU iV geQeUaOO\ Whe CCS UeVSRQVibOe fRU deYeORSiQg aQd iPSOePeQW iQg Whe PWS'V CCC SURgUaP.

2
The SeUVRQ WhaW  Whe CCC PURgUaP MaQageU UeSRUWV WR RU RWheU PaQageU haYiQg diUecW  UeVSRQVibiOiW\ aQd/RU RYeUVighW  Rf Whe CCC SURgUaP.
ThiV SeUVRQ dReVQ'W  Qeed WR be iQ chaUge Rf Whe eQW iUe ZaWeU V\VWeP.
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1519 NE 177th St.  •  P.O. Box 55367  •  Shoreline, WA 98155  •  Phone: 206.362.8100  •  Fax:  206.361.0629

Annual Backflow Prevention Assembly Testing Notice

June 21, 2012 TEST FORM DUE NO LATER THAN: July 21, 2012
Customer Name
Address
Shoreline,  WA  98155

Re: Backflow Prevention Assembly Test Due
Raferty - 16329 35 AVE NE
Dear Customer,

Our records indicate the following backflow prevention assemblies are located at your facility.  These backflow
prevention assemblies must be tested and certified, as required by State and local regulatory authority, no later
than the date indicated:  July 21, 2012.
The purpose of the program is to protect the integrity of the water distribution system as well as the health, safety
and general welfare of customers like you who use it.  Backflow prevention assembly tests are required to be
completed annually on all backflow devices installed on your property and the completed test forms submitted and
kept on file at Shoreline Water District.  A certified backflow prevention assembly tester must perform the annual
backflow prevention assembly test and certification.  The backflow tester you choose may submit your test results
to Shoreline Water District, however, the owner is ultimately responsible for submitting the test results.  Shoreline
Water District is not responsible for the expense of testing your backflow prevention assembly(s).  

Please note that if your system is not brought into compliance, tested and evidence of compliance provided to the
Shoreline Water District within 30 days from the date of this letter, the Shoreline Water District may discontinue
water service to this address until evidence of your system’s compliance has been provided. Your prompt
attention to this matter will avoid disruption of your water service.

If you have any questions regarding the above backflow testing requirements, please call:  (206) 362-8100

Sincerely,

Bob Heivilin
Utility Person 4
Cross-Connection Control Program
(206) 362-8100
Assemblies Due to be Tested:
Type Mfr Size Model SN Due
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1519 NE 177th St.  •  P.O. Box 55367  •  Shoreline, WA 98155  •  Phone: 206.362.8100  •  Fax:  206.361.0629

Annual Backflow Prevention Assembly Testing Notice
SECOND NOTICE

June 21, 2012 TEST FORM DUE NO LATER THAN: July 21, 2012
Customer Name
Address
Shoreline, WA 98155

Re: Backflow Prevention Assembly Test Over Due
Raferty - 16329 35 AVE NE
Dear Customer,

Our records indicate that we have not received current test reports for the following backflow prevention
assemblies are located at your facility.  This is our second notice in this regard.  A previous notice was sent on: 
06/21/12.  These backflow prevention assemblies must be tested and certified, as required by State and local
regulatory authority, no later than the date indicated:  July 21, 2012.
The purpose of the program is to protect the integrity of the water distribution system as well as the health, safety
and general welfare of customers like you who use it.  Backflow prevention assembly tests are required to be
completed annually on all backflow devices installed on your property and the originals submitted and kept on file
at Shoreline Water District.  A certified backflow prevention assembly tester must perform the annual backflow
prevention assembly test and certification.  The owner are responsible for submitting the test results to Shoreline
Water District.  Shoreline Water District is not responsible for the expense of testing your backflow prevention
assembly(s).  

Please note that if your system is not brought into compliance, tested and evidence of compliance provided to the
Shoreline Water District within 15 days from the date of this letter, the Shoreline Water District may discontinue
water service to this address until evidence of your system’s compliance has been provided. Your prompt
attention to this matter will avoid disruption of your water service.

If you have any questions regarding the above backflow testing requirements, please call:  (206) 362-8100

Sincerely,

Bob Heivilin
Utility Person 4
Cross-Connection Control Program
(206) 362-8100
Assemblies Due to be Tested:
Type Mfr Size Model SN Due
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1519 NE 177th St.  •  P.O. Box 55367  •  Shoreline, WA 98155  •  Phone: 206.362.8100  •  Fax:  206.361.0629

Annual Backflow Prevention Assembly Testing
Shut-Off Notice

June 21, 2012

TEST FORM DUE NO LATER THAN: July 21, 2012
Customer Name
Address
Shoreline, WA 98155

Facility Name
Located at 12345 Main St., Shoreline, WA 98155

Dear Customer,

This is our third and FINAL notice in this regard. Our records indicate that we have not received the annual
test reports on the following backflow prevention assembly:

We have previously sent you notices on the following dates:

June 21, 2012
00/00/00
In order for backflow prevention assemblies to continue to operate efficiently they must be tested and serviced
when required. As well, in order to comply with the enabling legislation the listed backflow prevention assemblies
must be tested annually by a certified and licensed tester. This letter is to give you notice that the requested tests
must be completed and the necessary inspection forms returned to this office within 5 days of the date of this
letter or the water service to the subject premises may be discontinued without further notice. Completed test
forms may be delivered to the address below:

Shoreline Water Dsitrict
1519 NE 177th St.

Shoreline, WA  98155
or  Fax: 206-361-0629

You are hereby notified that the water supply to the above noted premises will be discontinued if the
backflow prevention assemblies are not tested within 5 days. Water service may not be resumed until
testing of backflow prevention assemblies has been completed and the resulting fees have been paid.
If you have any questions, do feel free to contact the Cross Connection Control Supervisor at the above address
or you may phone (206) 362-8100.

Sincerely,

Bob Heivilin

Over Due Backflow Assemblies:
Type Mfr Size Model SN Due
There are no  BFP Assembly records at this Facility which are overdue for testing at this time.
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PLEASE RETURN THIS COMPLETED FORM TO: Shoreline Water District
  Attn:  Water Quality Division
   1519 NE 177th Street
  Shoreline, WA 98155

 
Today's Date Meter Application #

Project Name WSEA #
 

Business Name

Business Type

Physical Property Address

City State Zip code

Property Owner

Mailing Address

Mailing City State Zip code
   
Contact Person Phone Number

(1)  Please indicate if your facility has, or will have, any of the following:  
No No

Air conditioning system  Chemical feed tank for industrial process  
Air washer  Chemical feed (commercial cleaners)
Aquarium make-up water Chlorinators
Aspirator, chemical Computer cooling lines
  (Herbicide, pesticide, weedicide) Condensate tanks
Aspirator, Medical / lab Cooling towers
Autoclave Decorative ponds
Autopsy table Degreasing equipment
Auxiliary Water System Dental equipment / cuspidors
  (Well, pond, creek, other)  Dialysis equipment  
Baptismal fountain Dye vats and tanks
Bathtub, below rim filler Etching tanks  
Bedpan washer Fermenting tanks
Beverage dispenser (post-mix Co2) Fertilizer injection
Boiler feed lines Film processors

Multi-Family / Commercial / Industrial / Fire / Irrigation / Construction

Yes Yes

Multi-Family (Duplex or more ) / Commercial /
Water Usage Questionnaire
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No No
Bottle washing equipment Fire Department pumper connections
Box hydrant (irrigation) Fire system (with booster pump)
Building three stories or more tall Fire system (without chemicals)
Car wash Fire system (with antifreeze or chemicals)
Fume hoods (lab) Livestock drinking tanks
Garbage can washers  Make-up tanks  
Heat exchangers Photo developing sinks / tanks
  (other than double wall with leak path) Pump prime lines
Heat pumps Radiant heat system (with chemicals)
High pressure washers Radiator flushing equipment
Hot tubs (direct water connection) Recreational vehicle sewage dump
Hot water heating boilers Sewer connected equipment
Hydrotherapy baths Solar water heating system
Ice makers Spas
Industrial fluid systems  Steam generating equipment
Irrigation system (no chemicals) Stills  
Irrigation system (chemical) Swimming pools
Laboratory equipment Trap primers
Laundry machines (commercial) Used, reclaimed or gray water systems
 X-ray equipment

(2)  Are you aware of any existing backflow protection located at this property?

Please describe
 

(3) Please provide the name of all products or chemicals that are mixed with water at your location:

(4) Please provide the name of all products or chemicals that are stored in bulk at your location:

Name of person completing this form

Yes Yes

THIS SECTION TO BE COMPLETED BY SWD CCS/WQ 
TYPE OF HAZARD ASSESSMENT BACKFLOW PROTECTION REQUIRED

WATER USE LOW HIGH DCVA RPDADCDA RPBA
DOMESTIC
IRRIGATION
FIRE

            YES           NO CCS INITIALSBACKFLOW REQUIRED?
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PLEASE RETURN THIS COMPLETED FORM TO: Shoreline Water District
  Attn:  Water Quality Division
   1519 NE 177th Street
  Shoreline, WA 98155

Today's Date Meter Application #

 
Physical Property Address

City State Zip code

Property Owner

Mailing Address

Mailing City State Zip code
   
Contact Person Phone Number

(1)  Please indicate if your residence has, or will have, any of the following:  
No No

Aspirator, chemical Hot tubs (direct water connection)
  (Herbicide, pesticide, weedicide) Hot water heating boilers
Auxiliary Water System Irrigation system (no chemicals)
  (Well, pond, creek, other)  Irrigation system (chemical)
Bathtub, below rim filler Fire system (with antifreeze or chemicals)
Boiler feed lines Livestock drinking tanks
Building three stories or more tall Radiant heat system (with chemicals)
Computer cooling lines Recreational vehicle sewage dump
Decorative ponds Sewer connected equipment
Dialysis equipment Solar water heating system
Fertilizer injection Swimming pools
Fire system (with booster pump) Trap primers
Fire system (without chemicals) Used, reclaimed or gray water systems

(2)  Are you aware of any existing backflow protection located at this property?

Please describe
 

Name of person completing this form

          NO

TYPE OF BACKFLOW PROTECTION REQUIRED

Single Family Residential Water Usage Questionnaire                                

Yes Yes

RPDAWATER USE LOW DCVA DCDA RPBA
DOMESTIC

THIS SECTION TO BE COMPLETED BY SWD CCS/WQ 
HAZARD ASSESSMENT

HIGH

IRRIGATION

BACKFLOW REQUIRED?             YES CCS INITIALS

FIRE
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DOH 331-457 (Revised 12/15/05) 1 

Cross-Connection Control Program 
BACKFLOW INCIDENT REPORT FORM 

 
 

 
Note:  use this form to comply with WAC 246-290-490(8)(g). 
 
Part 1: Public Water System (PWS) Information 
 
PWS ID:       PWS Name:       Count y:       

 
Part 2: Backflow Incident Information 
 
A.  Incident Identification 
 
Incident date:       Time of incident:       Incident ID (DOH use):       
 
B.  Information on Premises where Backflow Originated 
 
Name of premises:       
Premises physical address:       
City:                                                                             ,WA Zip:           
Premises type:   non-residential               residential   
Premises category/description (Table 9 category*, if applicable):       
      
Most recent hazard evaluation prior to incident (mm/dd/yyyy):                  None  
PWS’s assessed hazard level:            Premises isolation required by PWS?       Yes      No   
Type of backflow preventer required by PWS: 
               

PWS relies on in-premises protection?     Yes      No   

Other hazard evaluation information:       
 

*See WAC 246-290-490(4)(b)(i). 
 
C.  Method of Discovery of Backflow 
 
How the backflow 
was discovered 
(check all that 
apply): 

Direct observation ………………. 
Meter running backwards ……….. 
Water use decrease ……………… 
Disinfectant residual monitoring ... 
Water quality monitoring ……….. 

 
 
 
 
 

Water quality complaint ……………..... 
Illness/injury complaint ……………...... 
Result of Investigation ………………... 
Other (Describe):            

 
 

 
Incident reported 
to the public water 
system by: 

PWS Personnel             Premises Owner/Occupant            Other PWS Customer     
Backflow Assembly Tester             Other (Specify):       

 
D.  Contaminant Information 
 
Contaminant type (check all that apply): Microbiological                Chemical               Physical   
Describe contaminant (for example, the 
organism name, chemical, etc.).  Please 
attach lab analysis or MSDS, if available. 
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E.  Extent and Effects of Contamination 
 
Estimated extent of contamination:   Contained within premises               

Entered PWS distribution system    
Estimated number of connections affected: Residential                            Non-residential        

Estimated population affected or at risk: Residential                            Non-residential        

Number water quality complaints:        Describe water quality complaints:       
      

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

Number physical injuries(e.g. burns) or 
irritation(e.g. rashes) cases reported:        
 
Part 3: Cross-Connection Control Information at Backflow Site 
 
A.  Source of Contaminant 
 
Source of 
contaminant or 
fixture type 
(check all that 
apply): 

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

 
 
 
 
 
 
 

Industrial/commercial process 
water/fluid………………………. 

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

 
 
 
 
 
 
 

 
 
B.  Distribution System Pressure Conditions in the Vicinity of the Backflow Incident   
 
Type of 
backflow:  

Backsiphonage              
Backpressure         

Typical distribution system pressure in vicinity of incident 
(if range, enter lower end of range):                         psi  

Main/pressure 
status at time of 
incident (check 
all that apply): 

Normal …………………………….... 
Main break ………………….............. 
Fire fighting ………………………… 
Other high usage ……………………. 
Power outage ………………………… 

 
 

  

Source/plant outage ………………… 
Scheduled water shutoff by PWS …... 
Unscheduled/emergency shutoff …… 
Unknown ...……………………......... 
Other (specify)       

 
Describe causes and circumstances leading to backflow:       

      

      

      

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

 If a premises isolation backflow preventer is installed and the contaminant entered the PWS 
distribution system. 

 If the premises isolation assembly is the only backflow preventer at the site. 
 
In all other cases, complete tables in C and D for the in-premises backflow preventer installed at the fixture.  If 
more than one backflow preventer was involved in the backflow incident, copy tables C and D and complete 
them for the additional preventer(s). 
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If no backflow preventer was installed at the time the incident occurred, check this box    and 
go directly to Part 4.  Don’t fill out the tables below (in C and D). 
 
Backflow preventer 
information: 
 

Type installed:                                  Installed for:                       
Make:                                         Model:                     Size:      
Serial number:                             Date installed:       

Installation status (check all 
that apply): 

Properly installed/plumbed         Improperly protected bypass present   
Improperly installed/plumbed     If so, explain:        

Commensurate with assessed 
degree of hazard?  

Yes         No    If not, explain:       

DOH/USC-approved at time of 
backflow incident?    

Yes         No    If not, approved when installed?   Yes        No   

 
D.  Backflow Preventer Inspection/Testing Information at Site of Backflow 
 
Most recent inspection/test information prior 
to backflow incident.   Attach test report(s), if 
available. 

No test report on record …..................................................  
Date tested/inspected:       
Passed test/inspection without repairs ………………… 
Failed initial test/inspection, passed after repair ……… 
Failed test/inspection, no repairs made ……………….. 

 
 
 
 

Inspection/test information after backflow 
incident [per WAC 246-290-490(7)(b)].  
Attach test report. 

Not tested/inspected …...................................................  
Date tested/inspected:       
Passed test/inspection without repairs ………………… 
Failed initial test/inspection, passed after repair………. 
Failed test/inspection, no repairs made………………... 

 
 

 
Preventer failure information , if applicable 
(check all that apply):  

Fouled check ………………. 
Debris ……………………… 
Weather-related damage …... 

  
 
 

Damaged seat …. 
Other:       

 
 

If preventer failed inspection/test, did failure 
allow backflow? 

Yes       No        If yes, explain:       

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

None ……………………… 
Flushed/cleaned mains …… 
Flushed/cleaned plumbing… 
Disinfected mains ………… 
Disinfected plumbing ……... 

 
 
 
 

Other treatment (describe): 
      
Replaced mains ………… 
Replaced plumbing …….. 
Other:                 

 
 

 

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

None ……………….……… 
Eliminate cross-connection... 
Remove by-pass …………... 
Install new preventer … 
     For premises isolation 
     For fixture protection  

 
 
 
 
 

Change existing preventer  
     Repair/replumb …..…… 
     Reinstall correctly …...... 
     Replace with same type  
     Upgrade type ........……. 
Other:       

 
 
 
 
 

Action ordered accomplished?    Yes      Date:                  No     If no, explain:       
 

Agency notifications per WAC 246-
290-490(8)(f) (check all that apply):  

DOH         Local Health Agency           Local Adm. Authority  
Issued by end of next business day:         

Notifications of consumers in area of 
incident (check all that apply): 

Population at risk           Public notification (PN per DOH regs.)   
Boil Water Advisory     Other (describe):       

Other enforcement/corrective 
actions (describe): 

      
 

Attachment A



 

 4 

Part 5: Cost of Backflow Incident (optional) 
 

Item PWS Personnel 
Hours Expended 

Cost to PWS ($) Cost to Premises 
Owner ($) 

Investigation                   
Restoration of water quality                   
Correction of cross-connection situation                   
Litigation and/or settlement                   
Other not included in above                   
 
Part 6:  Further Information/Documentation  
 
Additional information about this incident such as pictures, sketches, newspaper/journal articles, water quality 
analyses, epidemiological reports, etc. would be helpful. Information may be in electronic form or hard copy. 
      
      
      
  
Part 7:  Form Completion Information 
 
Note:  Form should be completed by a person currently certified as a Cross-Connection Control Specialist. 
I certify that the information provided in this Backflow Incident Report is complete and accurate to the best of 
my knowledge. 
CCC Program Mgr. Name (print):       Title:       

Signature:  CCS Cert. Number:        Date:       

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

Signature:  Op. Cert. Number:       Date:       

 
Please send completed backflow incident form: 
 

By mail to: 
 
Washington State Department of Health 
Office of Drinking Water – CCC Program Manager 
P O Box 47822 
Olympia, WA 98504-7822 

 
By email to:  terri.notestine@doh.wa.gov  or  cccprogram@doh.wa.gov   

 
Please send questions, comments, or suggestions about this form to us at the address above or e-mail them 
to cccprogram@doh.wa.gov  
 
If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD, call (800) 833-6388. 
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July 27, 2012 1 Cross-Connection Control Program 

King County: Certified Backflow Assembly Testers 

BAT # Name Contact Number 

B5680 Akins, Tom (253) 970 - 2673 

B5046 Allenfort, Jack (425) 495 - 1939 

B4454 Anderson, Scott (206) 660 - 8763 

B0255 Angus, Clifford (206) 762 - 5900 

B0815 Arndt, Larry (206) 522 - 1830 

B5710 Atkinson, Craig (206) 714 - 4879 

B3086 Attaway, Ron (206) 947 - 0852 

B4107 Babbel, Byron (206) 242 - 3085 

B5656 Bargelski, Chris (206) 779 - 4016 

B4123 Barth, James (425) 766 - 2968 

B5698 Baskin, Ron (425) 443 - 5977 

B4142 Bauer, Jacob (206) 786 - 3460 

B3632 Baxmann, Dale (206) 795 - 9192 

B4810 Beck, John (253) 854 - 7228 

B4811 Bellamy, Gordon (206) 250 - 4120 

B4345 Berenshtein, Uri (206) 571 - 8804 

B5031 Boe, Lance (253) 839 - 3186 

B3684 Borchardt, Rock (425) 483 - 7202 

B5433 Bowden, Thomas (425) 260 - 5589 

B3424 Brezina, Charles (253) 941 - 6817 

B0546 Broten, George (206) 930 - 2867 

B4203 Brown, Ronald (425) 821 - 6801 

B5657 Brown, Chris (253) 273 - 9942 

B5554 Bushman, Chad (206) 651 - 6049 

B2993 Bushong, Aaron (425) 531 - 0805 

B3751 Calis, Simon (253) 405 - 2356 

B2560 Carucci, Frank (206) 781 - 8288 

B5561 Chapman, Thomas (206) 909 - 3071 

B0030 Cole, Darren (206) 528 - 2148 

B0475 Collier, Michael (206) 246 - 5325 

B5528 Crosby, Stephen (425) 361 - 1054 

B5040 Cruz, Antonio (206) 251 - 6753 

B4027 Cuthbert, Rian (253) 874 - 0186 

B5756 Czarnecki, Nick (206) 850 - 0171 

B5251 Dantic, Jose (425) 430 - 2442 

B2681 Dennehy, Patrick (206) 818 - 3559 

B4296 Deraitus, Joshua (253) 941 - 8383 

B4981 Dixon, Mark (206) 306 - 7083 

B0838 Dochnahl, Richard (425) 888 - 0433 

B4982 Drexler, Joshua (253) 720 - 0262 
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B1584 Dulin, Kevin (425) 432 - 4590 

B5562 Dunn, Tamar (206) 772 - 2583 

B2121 Dupleich, Bradley (253) 854 - 0714 

B1253 Edlund, Marilyn (425) 255 - 5726 

B5622 Ellisor, Stephen (425) 269 - 4793 

B4310 Elwanger, Jeffrey (253) 691 - 5370 

B5006 Finh, Gary (206) 799 - 3845 

B5025 Fisher, Scott (425) 531 - 4192 

B5590 Flannery, Jason (425) 247 - 4242 

B4250 Flowers, Ernest (425) 254 - 8417 

B2939 Foster, Ben (206) 784 - 6161 

B4541 Gallagher, Kevin (425) 235 - 9962 

B3945 Gardner, Daniel (206) 440 - 9077 

B3395 Garnett, Nils (253) 838 - 9780 

B5685 Gilbert, Dan (206) 595 - 6272 

B5539 Gilbreath, Jr., Odell (206) 949 - 7955 

B1423 Gittings, Michael (253) 297 - 4387 

B3198 Good, Bruce (206) 322 - 3000 

B3592 Graham, Kenneth (253) 838 - 9780 

B5263 Grant, Travis (425) 449 - 2072 

B4491 Guiterrez, Salvador (253) 638 - 2080 

B3946 Hale, Jeffrey (206) 241 - 5909 

B4103 Hanson, Loren (425) 427 - 8889 

B3088 Hanson, William (206) 634 - 2461 

B4728 Hasme, Michael (206) 764 - 7006 

B4704 Holt, John (425) 888 - 1234 

B5543 Holtzclaw, John (360) 403 - 7325 

B5471 Hulke, David (206) 633 - 1700 

B4088 Johnson, Anthony (206) 909 - 2886 

B4450 Jordison, Chad (253) 639 - 9820 

B0973 Keeney, George (425) 487 - 2180 

B5579 Keith, Kenneth (206) 762 - 1450 

B5648 Kilmer, Bruce (425) 623 - 6533 

B1208 Koch, Karl (206) 762 - 3311 

B5281 Kottwitz, Jonathan (425) 398 - 9294 

B5297 Kottwitz, Pamela (425) 273 - 4512 

B5253 Krieg, Jim (206) 550 - 2173 

B1345 Kroeger, James (425) 486 - 1442 

B4804 Lamb, Justin (425) 220 - 5103 

B5364 Landeck, Nathan (206) 724 - 3250 

B5759 Larson, Stephen (206) 371 - 5629 

B5565 Laufasa, John (206) 949 - 5970 

B4209 Law, Marcus (206) 835 - 0763 
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B4832 Lindstrom, Paul (206) 243 - 2384 

B4179 Malavotte, Ronald (360) 825 - 6417 

B4730 Mann, Raymond (253) 333 - 7720 

B5592 Mauter, Stephen (425) 890 - 1432 

B3950 McClain, Scott (206) 571 - 6164 

B2298 McCulloch, Allen (253) 859 - 1388 

B2995 McKay, Grant (425) 864 - 2300 

B0205 McLaughlin, Dennis (206) 364 - 9531 

B4253 McLaughlin, Dominic (206) 890 - 8337 

B5255 Meister, John (253) 468 - 7064 

B5117 Meyer, Randall (253) 826 - 0099 

B4363 Miedema, Harley (206) 463 - 6193 

B4818 Miller, Jr., Larry (206) 227 - 6643 

B5349 Minisci, Jeffrey (360) 340 - 0753 

B3781 Mock, Steve (253) 373 - 0377 

B5289 Montoya, Augustine (206) 422 - 9035 

B4634 Morris, Stuart (206) 628 - 5073 

B5581 Murphy, Paul (253) 606 - 3373 

B3646 Nadeau, Jeffrey (206) 783 - 4315 

B2426 Nardone, Vince (425) 481 - 2919 

B1503 Nelson, Patricia (425) 392 - 1523 

B5440 Newhall, Greg (425) 462 - 8200 

B5688 Nickel, Mitchell (206) 575 - 1962 

B5320 No, Sung (425) 686 - 4441 

B5175 Norris, Jeffery (425) 275 - 1207 

B3361 Olivas, Gabriel (425) 687 - 6368 

B3933 Olsen, Frank (253) 261 - 5839 

B4706 O'Neill, Joshua (253) 670 - 3038 

B2809 Peters, James (206) 764 - 1689 

B4287 Pfeiffer, Linda (425) 333 - 4934 

B3951 Pitzl, Darren (206) 241 - 5909 

B4578 Pylkki, Eric (425) 754 - 8383 

B4090 Rhome, Richard (206) 241 - 5909 

B5061 Richards, Kirk (425) 864 - 4953 

B4779 Riehl, Kelly (800) 869 - 6980 

B5304 Romulo, Mariano (206) 255 - 2971 

B5596 Salter, James (206) 551 - 5174 

B5243 Sanders, Christopher (206) 658 - 7925 

B5496 Saulibio, Leslie (206) 353 - 3616 

B4672 Sayre, Zaran (253) 941 - 4012 

B5556 Schafle, Edward (425) 747 - 5643 

B4906 Scheuffele, Brook (206) 375 - 0971 

B5036 Seil, Mark (425) 888 - 9535 
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B3255 Simkins, Jeremy (425) 277 - 2888 

B4495 Sizemore, John (253) 638 - 6448 

B3937 Smith, Gary (425) 681 - 4048 

B3265 Smith, Jeffrey (425) 454 - 1190 

B3953 Sorenson, Trisha (425) 239 - 1372 

B5692 Spiry, James (206) 510 - 6558 

B3337 Stalkfleet, Jeffery (425) 303 - 0828 

B5244 Strand, Vetle (425) 359 - 7777 

B3834 Stuppi, Andrew (253) 200 - 1661 

B5225 Sutton, Chris (425) 277 - 2888 

B5206 Swanson, Toby (206) 538 - 4821 

B1528 Taller, Jr., Joseph (253) 854 - 5291 

B3284 Taylor, Charles (425) 430 - 4473 

B5499 Treharne, Darren (425) 443 - 0921 

B5738 Volynets, Alex (877) 899 - 3473 

B4708 Wagner, Ken (206) 248 - 2340 

B5446 Walsh, Michael (206) 992 - 1389 

B5502 Wayman, Scott (425) 844 - 9319 

B5271 Winterbourne, Gram (425) 836 - 5193 

B4101 Wu, Ying Tak (206) 542 - 9284 

B4334 Yanes, Melvin (425) 271 - 5598 

B5568 Yolian, Mesrop (206) 261 - 9084 
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1.0 Introduction 

Murraysmith, Inc. was authorized by the North City Water District (District) in May 2019 to revise 
the District’s Coliform Monitoring Plan (Plan).  This Plan meets all current regulatory requirements 
and provides the District with a water quality monitoring plan that can be used by District staff. 
This Plan is an update to the District’s 2009 Coliform Monitoring Plan and will be submitted to the 
Washington State Department of Health (DOH) in accordance with the regulatory requirements 
contained in WAC 246-290-300 Monitoring Requirements. 

1.1 District and Seattle Public Utilities  

The District purchases its water from Seattle Public Utilities (SPU). As part of SPU’s regional 
monitoring program, SPU performs all water quality analysis of the District’s source water as well 
as all routine coliform sampling, analyses, and reporting for the District. 

If a coliform sample comes back coliform-present, SPU notifies DOH and the District within 24 
hours. The District then collects repeat samples, writes the necessary assessments, and follows-
up with DOH. 

This plan is intended for District use, and therefore, focuses on water quality and coliform 
monitoring as it applies to the District. For additional information about SPU’s water quality and 
coliform monitoring procedures, please refer to SPU’s most current Comprehensive Water Quality 
Monitoring Summary. 

1.2 Drinking Water Regulatory Requirements 

The District must comply with the following monitoring requirements: coliform monitoring, 
residual disinfectant concentration monitoring, disinfection byproduct concentration monitoring, 
and lead and copper monitoring. A description of each of these distribution system monitoring 
requirements is provided in the following sections. 

SPU is responsible for all source monitoring requirements. A detailed description of their source 
monitoring plan and procedures is provided in SPU’s Comprehensive Water Quality Monitoring 
Summary. 

1.2.1 Coliform Monitoring 

DOH, in accordance with the EPA, replaced its Total Coliform Rule with the Revised Total Coliform 
Rule (RTCR) in April 2016. The RTCR formalizes the process of protecting public water systems 
from contamination by requiring systems vulnerable to contamination to find and fix problems 
and pathways that could allow pathogens to enter the distribution system. The District’s coliform 
monitoring requirements and procedures are detailed in Section 3 – Coliform Monitoring Program 
of this Plan. 
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1.2.2 Residual Disinfectant Monitoring 

SPU adds chlorine to its water supply for the purpose of disinfection. In compliance with WAC 
246-290-662, SPU provides water with a chlorine residual of at least 0.2 mg/L at points of supply 
to the District’s distribution system. 

The District is responsible for ensuring that water within its distribution system has a detectable 
residual disinfectant concentration at all times. The residual disinfectant concentration, measured 
as total chlorine, free chlorine, combined chlorine, or chlorine dioxide, must be detectable in at 
least 95 percent of the samples taken each calendar month.  The results of the residual 
disinfectant concentration monitoring must be reported to the Department of Health (DOH) using 
DOH approved forms within ten days after the end of each month, unless otherwise directed by 
DOH. 

The District installed chlorine analyzers at Supply Station 1, Supply Station 4, the 3.7 MG 590 Zone 
Reservoir and the 2.0 MG 432 Zone Reservoir to provide real-time chlorine residual monitoring of 
the water.  The five chlorine analyzers provide detailed information for monitoring the disinfectant 
concentration of water that is supplied by SPU and improve system operation. 

1.2.3 Disinfection Byproducts Monitoring 

Chlorine, added by SPU to disinfect the water, may react with naturally occurring organic matter 
to form unintended disinfection byproducts that pose health risks. The EPA regulates these 
disinfection byproducts under the Stage 1 and Stage 2 Disinfectants and Disinfection Byproducts 
Rule (DBPR). 

Stage 1 DBPR reduces drinking water exposure to disinfection products. Since SPU adds chlorine 
to the water supply prior to selling it to the District, SPU is responsible for Stage 1 DBPR monitoring. 

Stage 2 DBPR strengthens public health protection by tightening compliance monitoring 
requirements for total trihalomethanes (TTHM) and five haloacetic acids (HAA5). The District 
collects TTHM and HAA5 data at a specified frequency and locations to characterize these 
contaminants levels in the system. 

1.2.4 Lead and Copper Monitoring 

DOH, under the Lead and Copper Rule Short-Term Revisions (LCR-STR), requires public water 
systems to monitor lead and copper levels in their water. Unlike other contaminants, lead and 
copper are not usually present in source water.  Instead, corroding building plumbing, faucets and 
water fixtures leach lead and copper into the drinking water. Therefore, this monitoring 
determines if the District is distributing corrosive water that has the potential to cause lead and/or 
copper leaching into the drinking water, and if so, helps find the best way to control the corrosion.  
The action levels for lead and copper are 0.015 mg/L and 1.3 mg/L, respectively. 
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The District participates in SPU’s regional lead and copper monitoring program. As part of the 
program, a total of 51 lead and copper samples are collected every three years, including five 
samples from the District’s service area.  These samples are collected between June and 
September.  The most recent samples were collected in 2017 with the next samples scheduled to 
occur in 2020. 

The District collects the samples from homes that are most vulnerable to lead and copper 
corrosion.  SPU then analyzes the samples at the SPU Water Quality Laboratory and submits the 
sampling results and the calculated 90th percentile lead and copper levels to DOH. 
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2.0 System Information 

The North City Water District is a special purpose district, organized under Title 57 of the Revised 
Code of Washington (RCW).  The District provides water to a service area of approximately five 
square miles located in north King County.  The District’s service area includes a portion of the 
cities of Shoreline and Lake Forest Park. The District is primarily a residential area with a small 
amount of local business and manufacturing areas.   

A summary of the District’s water system’s ownership and management is shown in Table 2-1. 
Additional information is provided in the following sections, and a map of the system is provided 
in Figure 1 – Existing Coliform Monitoring Sample Sites. 

Table 2-1 
Water System Ownership and Management 

Water System Name 

North City Water District 

County 

King 

System I.D. Number 

39600 

Name of Plan Preparer 

Diane Pottinger, PE 

Position 

District Manager 

Daytime Phone  

206-362-8100 

Sources: DOH Source Number, Source 
Name, Well Depth, Pumping Capacity 

Described in Section 2.1 below 

Storage: List and Describe Described in Section 2.2 below 

Treatment: Source Number & Process Described in Section 2.3 below 

Pressure Zones: Number and name Described in Section 2.4 below 

Population by Pressure Zone Described in Section 2.4 below 

Number of Routine Samples Required Monthly by Regulation: 30 

Number of Sample Sites Needed to Represent the Distribution System: 16 

*Request DOH Approval of Triggered Source Monitoring Plan? 

 

Yes    No  

 

2.1 Source of Water Supply 

The District has five metered interties with SPU, four supply stations (SS) and one emergency 
intertie, as well as two booster pump stations (BPS).  These interties with SPU deliver water from 
SPU’s Tolt River and Cedar River transmission lines. Per the District’s Wheeling Agreement with 
SPU amended in 2016, the District can receive a maximum of 3,330 gpm from these interties. The 
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District also owns, operates and maintains two metered 10-inch diameter emergency interties 
with the City of Mountlake Terrace.  

Table 2-2 shows the District’s sources as listed with DOH. 

Table 2-2 
Water Supply Sources 

DOH NO. Source Name Metered Category Usage 

S01 77050Y\Seattle Yes Purchase-Treated Permanent 

S02 77050Y\Seattle Yes Purchase-Treated Permanent 

S03 77050Y\Seattle Yes Purchase-Treated Emergency 

S04 572505\Mountlake Terrace Yes Purchase-Treated Emergency 

 
The District’s SPU Interties, SPU Booster Stations, and City of Montlake Terrace emergency 
interties are discussed in the following sections. 

2.1.1 SPU Interties 

The District’s Supply Station 1 (SS-1) is located off the Tolt transmission main at NE 192nd Street 
and 16th Avenue NE.  It conveys SPU Tolt River Supply water directly into the 502 and 432 Zones.  
The rated capacity of SS-1 is approximately 1,800 gpm. 

The District’s Supply Station 2 (SS-2) is located at 40th PL NE and NE 196th Court. It provides lead 
supply to the 2.0 MG Reservoir and 432, 307 and 237 Zones.  The rated capacity of SS-2 is 
approximately 2,700 gpm.  

The District’s Supply Station 3 (SS-3) is located at NE 195th Street and 32nd Avenue NE. Similar to 
SS-1, it conveys SPU Tolt River Supply water directly into the 502 and 432 Zones. The rated capacity 
of SS-3 is approximately 1,500 gpm.  

The District’s Supply Station 4 (SS-4) is located within the right-of-way north of NE 185th Street 
and east of 5th Ave NE. It conveys “pumped” SPU Cedar River Supply water into the 590 Zone. The 
rated capacity of SS-4 is approximately 3,500 gpm.  Should the District lose the Tolt Supply water, 
SS-4 can supply flow to the entire district until the Tolt Supply water is reestablished. 

The SPU emergency intertie is connected to SPU’s distribution system supplied by the Cedar River 
(Northwest Sub-Regional System).  The intertie can supply the District’s 590 Zone in an 
emergency.   
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2.1.2 SPU Booster Stations 

The District’s Booster Station 1 (BS-1) and Booster Station 2 (BS-2) are considered open system 
booster pump stations, as they transfer water to a higher-pressure zone where the water surface 
is open to the atmosphere.  They both supply the 590 Zone and 3.7 MG Reservoir.   

BS-1 is located at NE 160th Street and 8th Avenue NE and has two, 2,000 gpm pumps.   BS-2 is 
located at NE 185th Street and 9th Avenue NE and has two, 2,300 gpm pumps.   

Under adequate supply head conditions from SPU, the both stations can supply the 590 Zone 
without pumping.  When pumping is required, only one of the two pumps is operated at a time 
and the pumps are alternated after each pumping cycle.  The two-pump arrangement was 
designed for reliability and redundancy at each station. 

2.1.3 City of Mountlake Terrace Emergency Interties 

The District is connected to the City of Mountlake Terrace through two emergency intertie 
connections.  Both interties are located along NE 205th Street and connect the District’s 502 Zone 
to the City’s 530 Zone.  One is located at 19th Avenue NE and the other at the Ballinger Village 
Shopping Center.  Due to the difference in hydraulic head between the two systems, water flows 
by gravity from the City’s 530 Zone to the District’s 502 Zone and must be pumped in order to 
transfer water in the other direction.  This can be achieved with the dual fire hydrant arrangement 
in place and bringing in a trailer-mounted portable pumping unit. 

2.2 Water Storage 

The District has two above-ground water storage facilities, the 3.7 MG Reservoir and the 2.0 MG 
Reservoir.   

The 3.7 MG Reservoir is physically located in the north-central portion of the 615 Zone.  This 
reservoir provides storage for the 615 Zone, 590 Zone, 502 Zone and 400 Zone and additional 
storage for all other pressure zones throughout the system.  The water level in the 3.7 MG 
Reservoir is controlled by telemetry coordination with BS-1 and BS-2.   

The 2.0 MG reservoir is physically located east of the 432 Zone.  This reservoir provides storage 
for the 432 Zone, 307 Zone and 237 Zone.  Currently, SS-2 is the lead supply for the 2.0 MG 
reservoir and SS-1 and SS-3 provide lag supply. 

Table 2-3 list the key characteristics of the District’s two reservoirs. 
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Table 2-3 
Water Storage Reservoirs 

Name Pressure Zone Material 
Volume 
(million gallon) 

Overflow 
Elv. (feet) 

Current 
Status 

3.7 MG Reservoir 615 Steel 3.7 580 Active 

2.0 MG Reservoir 432 Concrete 2.0 424 Active 

 

2.3 Water Treatment 

All water used within the District is supplied and treated to drinking water standards by SPU.  
Currently, SPU provides corrosion control, utilizes filtration, ozone and chlorination for disinfection 
of most waterborne pathogens and fluoridates the water supply for tooth-decay prevention.   

2.4 Pressure Zones 

The District has seven pressure zones within their retail service area. Table 2-4 shows a list of the 
District’s existing pressure zones and the estimated number of water service connections in each 
zone in 2018. 

Table 2-4 
Population per Pressure Zones  

Pressure  
Zone 

Minimum Elevation 
(feet) 

Maximum Elevation 
(feet) 

Estimated 
Population*  

Number of 
Sampling Stations 

615 335 485 3,384 2 

590 310 475 11,597 4 

502 245 410 4,767 3 

432 105 330 4,264 4 

400 225 255 34 0 

307 65 195 760 1 

237 20 110 635 2 

Total   25,440 16 

*As of December 2017 
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3.0 Coliform Monitoring Program 

As stated previously, WAC 246-290-300 requires 30 samples from the District every month.  
Sampling sites have been selected as to be representative of the distribution system. The sampling 
sites are spread throughout the distribution system, pressure zones, and potential areas of 
concern. 

Currently the District has 16 sample sites dispersed throughout the distribution system used for 
routine sampling and monitoring. Table 3-1 lists current sampling sites, their addresses, pressure 
zone, sampling frequency, and the future pressure zone.  See Appendix A for upstream and 
downstream repeat sample site locations.   Figure 1 – Existing Coliform Monitoring Sample Sites, 
included below, gives a visual representation of the locations of these sample sites. 

Table 3-1 
Routine Sampling Sites 

SPU 
Code 

Location Pressure Zone 
Sample Frequency 
(Samples/Month) 

Future Pressure 
Zone 

42-1 15400 5th Ave NE 590 2 520 

42-2 20309 Ballinger Way NE 502 2 520 

42-3 17700 Brookside Blvd NE 237 2 237 

42-4 17538 10th Ave NE 590 2 590 

42-5 20002 30th Ave NE 432 2 432 

42-6 2330 NE Perkins Way 432 2 432 

42-7 1612 NE 186th St 502 2 520 

42-8 17125 Hillside Dr NE 432 2 520 

42-9 3404 NE 160th St 432 2 520 

42-10 1886 NE 171st St 615 2 615 

42-11 14541 25th Ave NE 590 2 520 

42-12 728 NE 204th Street 502 2 520 

42-13 16505 5th Ave NE 615 2 615 

42-14 16747 41st Ave NE 237 2 237 

42-15 18012 15th Ave SE 590 2 590 

42-16 18012 15th Ave SE 502 2 520 

Total Monthly Samples 32  

 

3.1. Responsibilities of District and SPU 

SPU performs all routine coliform sampling, analyses and reporting of the District’s water system’s 
water quality as part of SPU’s regional monitoring program.  The District is responsible for follow-
up or repeat sampling at times when samples collected by SPU test positive for coliforms. 

A brief summary of responsibilities for sampling and analysis are listed in Table 3-2. 
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Table 3-2 
Water System Sampling and Analysis 

Responsibilities of SPU Responsibilities of the District 

SPU is responsible for all coliform monitoring 
performed in the District, except repeat 

sampling required after an original sample 
has tested positive for total coliform. 

The District is responsible for collection of 
repeat samples and chlorine measurements 

within 24 hours in follow-up to a positive 
coliform result. 

SPU is responsible for laboratory analysis. The District is responsible for notifying SPU 
of its current population for determining the 

minimum number of monthly coliform 
samples required. 

SPU must notify the DOH within 24 hours of 
a coliform positive test result. SPU is also 

responsible for notifying  
the District. 

The District is responsible for notifying SPU 
of any unusual circumstances in their 

distribution system that may cause a change 
to the coliform sample collection schedule. 

 

3.2 Laboratory Information 

SPU analyzes all the District’s water quality samples at the SPU Water Quality Laboratory. The SPU 
Water Quality Laboratory contact information is listed below. 

Address: 800 S Stacy Street 
Seattle, WA 98134 

Phone Number: (206) 684-7834 

 Refer to SPU’s most recent Coliform Monitoring Plan for more information on their laboratory. 

3.3 Procedures Followed When Coliform Presence is Detected 

When a routine sample tests positive for total coliform and/or E. coli, the District acts according 
to the Distribution System E. coli Response Checklist included in Appendix B and the response plans 
outlined below. These actions are based on the Total Coliform Rule and DOH recommendations. 

If laboratory calls and says the sample has "Total Coliform Present", then: 

1. SPU notifies the District and DOH. 

2. District flushes and "Find and Fix" source of contamination. 

3. District takes 3 repeat samples (one from the same sample site, one within 5 connections 
upstream, one within 5 connections downstream) within 24 hours of notification of a 
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positive coliform sample from the lab.  

4. If all repeat samples are negative for total coliform then no further samples are needed. 

5. If a repeat sample comes back "Total Coliform Present" or two or more of the routine tests 
showed total coliform present, then the District must conduct a Level 1 or Level 2 
Assessment, which are detailed later in this plan. 

If a  routine sample or a repeat sample shows both "Total Coliform Present and E. coli 
Present" then: 

1. SPU notifies the District and DOH. 

2. District flushes and "Find and Fix" source of contamination. 

3. District takes 3 repeat samples, (one from the same sample site, one within 5 connections 
upstream, one within 5 connections downstream) within 24 hours of notification of a 
positive coliform sample from the lab.  

4. District conducts a Level 2 Assessment, which is detailed later in this plan. 

5. District notifies public within 24 hours i f  repeat samples test positive for total coliform 
bacteria and there is E. coli bacteria in one or more of the samples.  

3.4 Level 1 and Level 2 Assessments 

Any "Total Coliform Present" result is considered a Treatment Technique Trigger, and the RTCR 
requires a water system to take action. There are two assessment levels, Level 1 Assessment and 
Level 2 Assessment. 

▪ Level 1 Assessment is a basic water system evaluation an owner, manager, or other 
knowledgeable person can do. A Level 1 treatment technique trigger occurs if the District 
has 2 or more total coliform-present results in the same month or fails to collect 3 repeats 
for every total coliform present routine sample. 

▪ Level 2 Assessment is a complex evaluation that only a person with state-required 
qualifications can do. A Level 2 treatment technique trigger occurs when the District has 
an E. coli MCL violation or a second Level 1 treatment technique trigger within a rolling 12-
month period. 

Templates for both a Level 1 Assessment and a Level 2 Assessment are included in Appendix C. 

Both types of assessments have three main components: investigation, discussion, and corrective 
action. Investigation includes identifying any defects that allow coliform to enter the distribution 
system. Discussion involves evaluating what was identified during the assessment that might have 
allowed the contamination to occur and the corrective action needed to fix it. Corrective action 
entails recording the steps taken (or will be taken) to fix the sanitary defect that allowed the 
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contamination to occur.  When correcting contamination problems, the Department of Health 
uses two terms that should be defined, “Sanitary Defect,” and “Defect.” 

▪ Sanitary Defect is a pathway for contaminants to enter the water system.  This may be as 
simple as a missing reservoir vent screen or a poorly sealed hatch, or as substantial as a 
failing reservoir.  Corrective action for a sanitary defect could be as simple as installing a 
new screen on a reservoir vent or replacing the seal on a hatch, or as substantial as building 
a new reservoir. 

▪ Defect is an issue identified during an assessment that could have caused positive coliform 
samples such as an improper sampling technique.  Corrective action for a defect might be 
as simple as training on correct sampling techniques. 

3.5 Violations & Public Notification Requirements 

There are four types of violations under the RTCR: Treatment Technique Violation, E. coli MCL 
Violation, Monitoring Violation, and Reporting Violation. The four violation types are described in 
detail below. 

Each violation requires public notification depending on its tier, or risk to public health. Table 3-3 
lists the tier and public notification timeline for each RTCR Violation. Appendix D contains a sample 
Tier 1 public notifications developed by DOH. 

Table 3-3 
Public Notification Requirements 

RTCR Violation Types Tier Type Notification Timeline 

E. coli MCL Tier 1 Issued within 24 hours 

Treatment Technique Tier 2 Issued within 30 days 

Monitoring Tier 3 Issued within 1 year 

Reporting Tier 3 Issued within 1 year 

 

3.5.1 E. coli MCL Violation 

If a system incurs an E. coli MCL violation, it must perform a Level 2 assessment and provide Tier 
1 public notification to its customers. E. coli MCL violation occurs when one of the following is 
true:  
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▪ A total coliform-present repeat sample follows an E. coli-present routine sample.  
▪ An E. coli-present repeat sample follows a total coliform-present routine sample.  
▪ The lab fails to test a total coliform-present repeat sample for E. coli.  
▪ The system fails to take three repeat samples following an E. coli-present routine sample. 

3.5.2 Treatment Technique Violation 

When a treatment technique violation occurs, a system must provide Tier 2 public notification to 
its customers. A coliform treatment technique violation occurs if a water system fails to conduct 
or fully complete a required Level 1 or Level 2 Assessment within 30 days of the treatment 
technique trigger, or a system fails to correct any sanitary defect by taking required corrective 
action within the required timeframe.  

3.5.3 Monitoring Violation 

Monitoring violations require Tier 3 public notification to the water system’s customers. A 
monitoring violation occurs when a system fails to collect all routine samples, or a system fails to 
have each total coliform-present routine sample analyzed for E. coli. 

3.5.4 Reporting Violation 

Reporting violations require a Tier 3 public notification to the water system’s customers. A 
reporting violation occurs if a system fails to submit a monitoring report or completed assessment 
form to Office of Drinking Water (ODW)  in a timely manner, or a system fails to notify ODW of an 
E. coli‐present sample in a timely manner.  
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Existing Coliform
Monitoring Sites

Data Sources:
North City Water District
King County GIS and Snohomish County GIS
Coordinate System: NAD 1983 StatePlane Washington North FIPS 4601 Feet
Projection: Lambert Conformal Conic
Datum: North American 1983
Disclaimer: North City Water District makes no representations, express or implied,
as to the accuracy, completeness and timeliness of the information displayed.
This map is not suitable for legal, engineering, or surveying purposes. Notification
of any errors is appreciated.

Attachment A



Attachment A



APPENDIX A

Attachment A



Attachment A



19-2482  Page 1  Appendix A  
September 2019  2019 Coliform Monitoring Plan 
K:\TAC_Projects\19\2505 - NCWD Coliform Monitoring\PLAN\Appendix\App_A-Repeat_Sample_Sites.docx 

Appendix A – Repeat Sample Site Locations 

SPU Code Sample Site Location Upstream/Downstream Repeat Sample Sites 

42-1 15400 5th Ave NE 

↑ 
15278 6th Ave NE 
519 NE 155th St 
503 NE 155th St 
15422 5th Ave NE 
15416 5th Ave NE 

Sample Stand 

↓ 
15415 5th Ave NE 
15410 5th Ave NE 
15404 5th Ave NE 
15320 5th Ave NE 
15314 5th Ave NE 

 

42-2 20309 Ballinger Way NE 

↑ 
20030 Ballinger Way NE 
20041 Ballinger Way NE 
20051 Ballinger Way NE 
20059 Ballinger Way NE 
20227 Ballinger Way NE 

Sample Stand 

↓ 
20309 Ballinger Way NE 
20319 Ballinger Way NE 
20333 Ballinger Way NE 
20330 15th Ave NE 
20333 15th Ave NE 

 

42-3 17700 Brookside Blvd NE 

↑ 
3352 NE 178th St 
3350 NE 178th St 
3346 NE 178th St 
3340 NE 178th St 
3330 NE 178th St 

Sample Stand 

↓ 
17440 Brookside Blvd NE 
17411 Brookside Blvd NE 
17405 Brookside Blvd NE 
17403 Brookside Blvd NE 
17255 Brookside Blvd NE 

 

42-4 17538 10th Ave NE 

↑ 
17541 10th Ave NE 
17542 10th Ave NE 
17536 10th Ave NE 
17530 10th Ave NE 
1010 NE Serpentine Pl 

Sample Stand 

↓ 
1009 NE Serpentine Pl 
17517 10th Ave NE 
17511 10th Ave NE 
1002 NE 175th St 
17503 10th Ave NE 
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SPU Code Sample Site Location Upstream/Downstream Repeat Sample Sites 

42-5 20002 30th Ave NE 

↑ 
3110 NE 200th St 
3030 NE 200th St 
3020 NE 200th St 
3012 NE 200th St 
20006 30th Ave NE 

Sample Stand 

↓ 
2960 NE 200th St 
2902 NE 200th St 
2947 NE 200th St 
2943 NE 200th St 
2941 NE 200th St 

 

42-6 2330 NE Perkins Way 

↑ 
18519 24th Pl NE 
2331 NE Perkins Way 
2329 NE Perkins Way 
2325 NE Perkins Way 
2319 NE Perkins Way 

Sample Stand 

↓ 
2301 NE Perkins Way 
18708 23rd Ave NE 
18709 23rd Ave NE 
18712 23rd Ave NE 
18716 23rd Ave NE 

 

42-7 1612 NE 186th St 

↑ 
18519 16th Ave NE 
18531 16th Ave NE 
18601 16th Ave NE 
1604 NE  186th St 
1607 NE 186th St 

Sample Stand 

↓ 
1612 NE 186th St 
1614 NE 186th St 
1611 NE 186th St 
1621 NE 186th St 
1620 NE 186th St 

 

42-8 17125 Hillside Dr NE 

↑ 
17506 32nd Ave NE 
17412 32nd Ave NE 
17413 32nd Ave NE 
17407 32nd Ave NE 
17404 32nd Ave NE 

Sample Stand 

↓ 
17400 Hillside Dr NE 
17125 Hillside Dr NE 
17124 Hillside Dr NE 
17121 Hillside Dr NE 
17055 Hillside Dr NE 

 

 

  

Attachment A



19-2482  Page 3  Appendix A  
September 2019  2019 Coliform Monitoring Plan 

SPU Code Sample Site Location Upstream/Downstream Repeat Sample Sites 

42-9 3404 NE 160th St 

↑ 
16023 34th Ave NE 
16022 34th Ave NE 
16015 34th Ave NE 
16014 34th Ave NE 
16003 34th Ave NE 

Sample Stand 

↓ 
3405 NE 160th St 
15857 34th Ave NE 
15849 34th Ave NE 
15848 34th Ave NE 
15838 34th Ave NE 

 

42-10 1886 NE 171st St 

↑ 
1866 NE 171st St 
1873 NE 171st St 
1878 NE 171st St 
1886 NE 171st St 
1879 NE 171st St 

Sample Stand 

↓ 
1888 NE 171st St 
1887 NE 171st St 
1893 NE 171st St 
2212 NE 171st St 
2215 NE 171st St 

 

42-11 14541 25th Ave NE 

↑ 
14721 25th Ave NE 
14717 25th Ave NE 
14711 25th Ave NE 
14705 25th Ave NE 
14555 25th Ave NE 

Sample Stand 

↓ 
14541 25th Ave NE 
14533 25th Ave NE 
14511 25th Ave NE 
2412 NE 145th St 
2406 NE 145th St 

 

42-12 728 NE 204th Street 

↑ 
716 NE 204th St 
729 NE 204th St 
724 NE 204th St 
733 NE 204th St 
728 NE 204th St 

Sample Stand 

↓ 
737 NE 204th St  
20241 8th Ave NE 
20238 8th Ave NE 
20235 8th Ave NE 
20226 8th Ave NE 
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SPU Code Sample Site Location Upstream/Downstream Repeat Sample Sites 

42-13 16505 5th Ave NE 

↑ 
520 NE 165th ST 
518 NE 165th St 
516 NE 165th St 
16506 5th Ave NE 
16511 5th Ave NE 

Sample Stand 

↓ 
16502 4th Ave NE 
16508 4th Ave NE 
16515 4th Ave NE 
16522 4th Ave NE 
314 NE 165th St 

 

42-14 16747 41st Ave NE 

↑ 
17036 44th Ave NE 
17043 Brookside Blvd NE 
17020 Brookside Blvd NE 
17001 Bothell Way NE 
16840 Bothell Way NE 

Sample Stand 

↓ 
16727 41st Ave NE 
16721 41st Ave NE 
16541 41st Ave NE 
16535 41st Ave NE 
16529 41st Ave NE 

 

42-15 18012 15th Ave SE 

↑ 
 

18012 15th Ave NE 
NC/DC Pump Station 
 

 
Sample Stand 

↓ 
18005 15th Ave NE 
1228 NE 180th St 
1222 NE 180th St 
1216 NE 180th St 
18002 12th Ave NE 

 

42-16 18012 15th Ave SE 

↑ 
18425 16th Ave NE 
18428 16th Ave NE 
18422 16th Ave NE 
18415 16th Ave NE 
18416 16th Ave NE 

Sample Stand 

↓ 
 
18012 15th Ave NE 
NC/DC Pump Station 
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Distribution System E. coli Response Checklist 

Background Information Yes No N/A 
To Do 
List 

We inform staff members about activities within the 
distribution system that could affect water quality.     

We document all water main breaks, construction & repair 
activities, and low pressure and outage incidents.     

We can easily access and review documentation on water 
main breaks, construction & repair activities, and low 
pressure and outage incidents. 

    

Our Cross-Connection Control Program is up-to-date.     
We test all cross-connection control devices annually as 
required, with easy access to the proper documentation.     

We routinely inspect all treatment facilities for proper 
operation.     

We identified one or more qualified individuals who are able 
to conduct a Level 2 assessment of our water system.     

We have procedures in place for disinfecting and flushing the 
water system if it becomes necessary.     

We can activate an emergency intertie with an adjacent 
water system in an emergency.     

We have a map of our service area boundaries.     
We have consumers who may not have access to bottled or 
boiled water.     

There is a sufficient supply of bottled water immediately 
available to our customers who are unable to boil their water.     

We have identified the contact person at each day care, 
school, medical facility, food service, and other customers 
who may have difficulty responding to a Health Advisory. 

    

We have messages prepared and translated into different 
languages to ensure our consumers will understand them.     

We have the capacity to print and distribute the required 
number of notices in a short time period.     

Policy Direction Yes No N/A 
To Do 

List 

We have discussed the issue of E. coli-present sample 
results with our policy makers. 

    

If we find E. coli in a routine distribution sample, the policy 
makers want to wait until repeat test results are available 
before issuing advice to water system customers. 

    

(Cont.) 
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Distribution System E. coli Response Checklist 

Potential Public Notice Delivery Methods Yes No N/A 
To Do 
List 

It is feasible to deliver a notice going door-to-door.     
We have a list of all of our customers’ addresses.     
We have a list of customer telephone numbers or access to 
a Reverse 9-1-1 system.     

We have a list of customer email addresses.     
We encourage our customers to remain in contact with us 
using social media.     

We have an active website we can quickly update to include 
important messages.     

Our customers drive by a single location where we could 
post an advisory and expect everyone to see it.     

We need a news release to supplement our public 
notification process.      
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DRINKING WATER WARNING 
E. coli MCL Violation 

 
The __________________Water System, ID ______, located in ________ County is  

contaminated with E. coli bacteria. 
 

E. coli bacteria were detected in the water supply on _________________. These bacteria can make you sick and 
are a particular concern for people with compromised immune systems. Boiled or purchased bottled water should 
be used for drinking, making ice, brushing teeth, washing dishes, and food preparation until further notice. Boiling 
kills bacteria and other organisms in the water.                                 
  
What should you do? DO NOT DRINK THE WATER WITHOUT BOILING IT FIRST. Bring all water to a 
rolling boil, for 1 minute, and let it cool before using. Boiling kills bacteria and other organisms in the water.  

 
E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes 

Human pathogens in these wastes can cause short-term effects, such as diarrhea, cramps, nausea, headaches, or 

other symptoms.  They may pose a greater health risk for infants, young children, the elderly, and people with 

severely compromised immune systems.      
 

 

The symptoms above are not caused only by organisms in drinking water.  If you experience any of these 
symptoms and they persist, you may want to seek medical advice.  People at increased risk should seek advice 
about drinking water from their health care provider. 
 
What happened?  What is the suspected or known source of contamination? 
 
 
 
 
 
 
 
The following is being done to correct the problem: 
 
 
 
 
 
 
 
We will consult with the State Department of Health about this incident.  We will provide you notification when 
you no longer need to boil the water.  We anticipate resolving the problem by ______________________. 
 
 
For more information please contact:______________________________________________________________ 
                                                             (owner/operator)                    (phone #)         (address)           (email) 
 
 

Please share this notice with all the other people who drink this water, especially those who may not have received this notice 

directly (for example, people in apartments, nursing homes, schools, and businesses). You can do this by posting this notice in 

a public place or distributing copies by hand or mail. 
 

This notice is sent to you by ________________________________Water System on ____/____/_____ 
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DRINKING WATER WARNING – E. coli MCL Violation 
 

The __________________Water System, ID ______, located in ________ County is  
contaminated with E. coli bacteria. 

 
E. coli bacteria were detected in the water supply on _________________. These bacteria can make you sick and 
are a particular concern for people with compromised immune systems. Boiled or purchased bottled water should 
be used for drinking, making ice, brushing teeth, washing dishes, and food preparation until further notice. Boiling 
kills bacteria and other organisms in the water.                                 
  
What should you do? Until further notice, only use water from the water sources that are marked “yes” in the 
table below and follow the directions listed for each. 
 

YES 
 

  

SOURCE OF WATER 
 

 

   

 If using water from this water system DO NOT DRINK THE WATER WITHOUT BOILING  IT 
FIRST. Bring all water to a rolling boil, for one minute, and let it cool before using. 
 

  

        

    

 We are furnishing purchased bottled water (or water from a source approved by the State Department  
of Health).  It is available at:_______________________________________ 
 

 

        

    

 You must furnish your own bottled water. 
 

 

     

 Other 
 

 
E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes.  

Human pathogens in these wastes can cause short-term effects, such as diarrhea, cramps, nausea, headaches, or 

other symptoms.  They may pose a greater health risk for infants, young children, the elderly, and people with 

severely compromised immune systems. 

 

The symptoms above are not caused only by organisms in drinking water.  If you experience any of these 
symptoms and they persist, you may want to seek medical advice.  People at increased risk should seek advice 
about drinking water from their health care provider. 
 
What happened?  What is the suspected or known source of contamination? 
 
 
 
 
The following is being done to correct the problem: 
 
 
 
We will consult with the State Department of Health about this incident.  We will provide you notification when 
you no longer need to boil the water.  We anticipate resolving the problem by ______________________. 
 
 
For more information please contact:_____________________________________________________________ 
                                                             (owner/operator)              (phone #)            (address)            (email) 
 
 

Please share this notice with all the other people who drink this water, especially those who may not have received this notice 

directly (for example, people in apartments, nursing homes, schools, and businesses). You can do this by posting this notice in 

a public place or distributing copies by hand or mail. 
 

This notice is sent to you by ________________________________Water System on ____/____/_____ 
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TECHNICAL MEMORANDUM 2 BHC Consultants, LLC 
Hydraulic Modeling, System Analysis and CIP Update 

 

Figure 1 illustrates the existing system configuration as it is represented in the existing model.  

The hydraulic analysis was performed using InfoWater software, by Innovyze.  The software is 

developed specifically for modeling pressurized flow in water distribution systems and runs 

interactively with ArcMap.   

2. Model Update and Calibration 

2.1 Model Update 
The model is based on physical data (pipes, storage tanks, pumps, valves, etc.) that define the 

distribution system.  The most recent significant update to the model was performed during the 

previous Water System Plan.  At that time, piping updates were input to the model, operational 

settings were verified/updated, system demands were updated, and a model calibration was 

performed.  Periodic minor updates to the model have occurred since then, as important system 

piping updates have occurred, or for specific interim analyses.   

2.1.1 Piping  

Multiple updates to system piping were input to the model for this analysis, including: 

▪ Supply Station 4 was constructed to add a secondary source to the 590 Zone and 

additional supply (CIP 2010-07) 

▪ Input of 8-inch piping creating additional looping in the commercial area, just northwest 

of the intersection between Ballinger Way and 19th Avenue NE (WSEA 2017.09.16) 

▪ Replacement of a segment of existing 6-inch cast-iron (CI) piping with 12-inch ductile-

iron (DI) piping at NE 165th Street and 5th Avenue NE (WSEA 2012.05.32) 

▪ Extending the 615 Zone to the northwest, adding several residential parcels at the 

intersection of 15th Avenue and 24th Avenue NE (CIP 2011.06) 

▪ Updating the piping configuration for Kellogg Middle School (WSEA 2018.09.26). 

▪ Piping updates were input to the model, representing the final configuration of 

improvements at the North City/Denny Clouse pump station (CIP 2011.06) 

▪ Piping updates were removed from the model, to exclude an extension of the 615 Zone 

to the south.  That portion of the zone expansion project was not constructed. 

▪ Additional piping updates 
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2.1.2 Operational Settings 

The following updates to operational settings were input to the model: 

▪ The operating range for the 3.7 MG Tank was changed from 68-feet minimum water 

depth to 70-feet, to provide additional emergency storage and increase fire flow residual 

pressures. 

▪ Minor adjustments to PRV settings were made.  

2.1.3 System Demands 

The spatial distribution of system demands was updated for the 2015 water age analysis 

performed for the District.  Consumption from billing data was geo-located to achieve the spatial 

distribution.  The same distribution of demands was preserved for this analysis and globally 

factored to match current (2017) total system demand.  Large individual customer demands 

were reviewed and updated in the model as appropriate. 

 

Diurnal demand patterns were based in part on District SCADA data, and adjusted as 

necessary to match peaking factors provided by the District.  Demand projections were updated 

for the analysis, based on population projections and per capita rates provided by the District.  

Future scenario diurnal demand patterns and peaking factors are unchanged from the 2017 

demand scenario.  

2.2 Calibration 
Model calibration was performed after completion of the updates described above.  Model 

simulations were initially performed to identify candidate hydrant locations for flow tests.  

Pressure gauges were attached to hydrants adjacent to selected flow test hydrants and 

pressure readings were recorded before, during and after the hydrant flow tests.  Flow rates 

from the hydrants were identified using telemetry data from the District’s SCADA system.  Model 

simulations were then performed in an iterative manner, adjusting Hazen Williams ‘C’ values 

until simulated pressure drops matched field-recorded pressure drops within an acceptable 

tolerance.  Model calibration is described in detail in the June 28, 2018 calibration memo to the 

District.  
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3. Analysis Assumptions and Criteria 

3.1.1 Supply 

▪ The District obtains all its water from SPU, through multiple connections to separate 

pressure zones.  These supply connections (not including emergency/fire flow supply) 

are described in detail in the Plan and summarized herein: 

o Supply Station 4 (SS-4) is the primary 590 Zone supply.  Booster Stations 1 and 2 

(BS-1, BS-2) are secondary supplies to the 590 Zone. 

o The 615 Zone is supplied from the 590 Zone, through the North City/Denny Clouse 

Pump Station (NC/DCPS). 

o Supply Station 1 (SS-1) is the primary supply to the 502 Zone.  Supply Station 3 (SS-

3) is the secondary supply.  The 502 Zone can also be supplied through a PRV from 

the 590 Zone, located in the NC/DCPS. 

o Supply Station 2 (SS-2) is the primary supply to the 432 Zone.  It supplies water 

directly to the 2.0 Tank, which provides a free water surface to the 432 Zone that 

establishes pressures in the zone.  The 432 Zone also receives water from the 590 

Zone, through PRVs-4, 5, 7 and 8 and from the 502 Zone through PRVs-2 and 13.   

o The 307 Zone is supplied directly from the 432 Zone, through PRVs. 

o The 237 Zone is supplied directly from the 307 Zone (indirectly from the 432 Zone) 

through PRVs. 

3.1.2 Analysis Criteria 

▪ The minimum system pressure requirement is 30 psi, during the Peak Hour Demand 

(PHD) scenario and with storage tanks at the bottom of their respective equalizing 

ranges (30 ft below overflow in the 3.7 Res and 10 ft below overflow in the 2.0 Res), per 

State Department of Health (DOH) and District criteria.  

o Minimum transmission piping pressure must be at least 5 psi, except when 

adjacent to a storage tank. 

▪ Maximum system pressures are based on minimum system demand and with storage 

tanks full.  The District requires installation of service line PRVs if the maximum system 

pressure exceeds 80 psi. 

▪ Fire flows are superimposed over existing Maximum Day Demand (MDD) conditions, 

assuming operational, equalizing and fire flow storage volumes have been depleted, in 
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accordance with (DOH) criteria.  Minimum residual pressures during fire flow simulations 

must be greater than 20 psi at all locations in the distribution system. 

o Fire flow simulation in the 615 Pressure Zone occurs with one of the fire pumps 

out of service, in accordance with Department of Health requirements. 

o Fire flow simulation in the 590 Zone is performed alternatively, with BS-1 

operating, then BS-2.  

▪ Maximum allowed velocity in the distribution system is 10 feet per second for existing 

mains and 8 feet per second for new mains, for peak domestic and fire flow demand 

scenarios (District design standard criteria, Section 4 of the Plan) 

▪ Baseline pump operations are consistent with reservoir level-based controls.  Separate 

modeling scenarios were simulated, with 590 Zone supply provided individually by BS-1, 

then BS-2. 

▪ PRVs are at their current set points. 

4. Analysis Results and Recommendations 

4.1 Existing Conditions 
Maximum and minimum system domestic pressures and fire flow availability were initially 

analyzed for the existing distribution system configuration, operational settings and system 

demands.  Note that the analysis was originally performed assuming the southern portion of the 

east 615 Zone extended further south, to NE 165th Street (from the 2010 CIP).  The following 

figures are based on this assumption (2018), which was updated prior to completing the final 

analysis and identifying system improvements.  

4.1.1 Minimum Pressures 

Figure 2 illustrates minimum domestic pressures in the existing system configuration, during 

PHD and with storage tanks at the bottom of their equalizing ranges (30 ft below overflow in the 

3.7 Res and 10 ft below overflow in the 2.0 Res).  Model results indicate minimum pressure is 

below criteria (27 psi) at one location in the southern 432 Zone (“Nob”), on 32nd Avenue NE.  

Note that with the 2.0 Tank at the bottom of its operating level during PHD, the primary supply 

into the southern 432 Zone becomes PRV 2, even with the 25th Avenue pipeline open. 
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4.1.2 Maximum Pressures 

Figure 3 illustrates existing maximum system pressures, during minimum system demand and 

with storage tanks full.  All maximum system pressures exceed the 30 psi minimum pressure 

criteria and range to greater than 110 psi in a few areas.  Areas experiencing these maximum 

pressures are primarily located in the southern portion of the District’s service area.    

4.1.3 Fire Flows 

Systemwide fire flow simulations were performed individually, for each Land Use Category.  Fire 

flow rates are assigned based on local land use/ zoning codes.  The minimum required fire flow 

rate is 1,000 gpm for single-family residential zoned areas (Figures 4 and 5).  The District 

considered a minimum fire flow rate in single family to be 1,500 gpm (Figures 6 and 7).  Fire 

flow requirements increase with the density of residential developments and include 1,750 gpm 

(Figures 8 and 9) and 2,500 gpm (Figures 10 and 11) rates.  Commercially zoned areas require 

a 3,000 gpm (Figures 12 and 13) rate.  Fire flow rates for schools and churches are individually 

assigned a 3,500 gpm (Figures 14 and 15) rate.  The fire flow modeling results shown in Figures 

4 through 15 represent the model results only for nodes where the fire flow rate indicated is 

required. For example, Figures 14 and 15 show the results for the fire flow locations where 

3,500 gpm is the required fire flow.  Figures 14 and 15 do not show the results where 3,500 gpm 

fire flows are not required. 

 

In accordance with the stated analysis criteria, each systemwide fire flow simulation was 

performed alternatively, with BS-1, then BS-2 operational.  Figures 4 and 5 illustrate simulation 

results for the 1,000 gpm residential fire flow rate.  Only two differences in fire flow deficiencies 

occur between the two alternative booster station operating scenarios.  These differences are 

located along 10th Avenue, in the central 590 Zone.  Most of the fire flow deficiencies are 

located on dead-end 6-inch or 4-inch pipelines, which cannot convey the required fire flow 

without exceeding the velocity criteria.   

 

Although the District does not have a 1,500 gpm fire flow requirement, there was interest in 

determining deficiencies associated with this fire flow rate, for comparison with the 1,000 gpm 

residential rate.  Figures 6 and 7 illustrate results for the 1,500 gpm rate.  Model results indicate 

that 6-inch looped pipe typically does not support a 1,500 gpm rate due to excessive velocities.  

Nearly all deficiencies are limited by excessive velocity, except for one location in the southern 

Attachment A



 
 
 
 
 

TECHNICAL MEMORANDUM 7 BHC Consultants, LLC 
Hydraulic Modeling, System Analysis and CIP Update 

432 Zone, where the relatively higher elevation and smaller distribution piping results in residual 

pressures falling below the 20 psi criteria. 

 

Medium density zoned residential developments require a 1,750 gpm fire flow rate.  Results for 

this requirement are illustrated in Figures 8 and 9.  High density zoned residential developments 

require 2,500 gpm.  Results for this fire flow requirement are illustrated in Figures 10 and 11.  

Commercially zoned developments require 3,000 gpm.  Figures 12 and 13 illustrate results for 

this requirement. 

 

The District also requires 3,500 gpm for schools and churches.  Schools and churches have 

been individually identified and assigned this fire flow requirement in the model.  Figures 14 and 

15 illustrate results for this requirement.  

4.2 Future Scenario Analyses with Improvements 
Improvements identified to resolve existing conditions deficiencies were then simulated for 

future (10- and 20-year) scenarios.  Analysis results verified the adequacy of existing 

improvements, and any additional improvements necessary to meet performance criteria for the 

future scenarios.  Figure 16 illustrates system improvements input to the model to resolve 

deficiencies.  These improvements form the foundation for the CIP identified in the Plan.   

 

The projects identified to resolve deficiencies using 2019 District design standards included a 

significant reconfiguration of the District’s existing pressure zones.   The existing 502 Zone has 

been expanded to encompass the southern portion of the 432 and 590 Zones.  The HGL for this 

reconfigured zone was set at 520 feet.  This pressure zone reconfiguration accomplishes 

several purposes: 

▪ Resolves minimum domestic pressure deficiencies on 32nd Avenue NE, in the southern 

432 Zone.  These deficiencies are caused by a combination of relatively high elevation, 

compared to the 432 Zone HGL, distance from the 2.0 Tank supply source and older, 

smaller sized piping that experiences higher pressure loss.  

▪ Resolves multiple fire flow deficiencies in the 432, 307, and 237 Zones caused primarily 

by residual pressure dropping below the 20 psi criteria at the same location in 

32nd Avenue NE. 

▪ Decreases high domestic pressures in the relatively lower elevation southern 590 Zone. 
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▪ Provides operational redundancy.  The reconfigured zone can be supplied by: 

o SS-1 

o PRVs recommended to be installed at the southern 590 Zone boundary 

o A new supply station proposed to be located at the southern 590 Zone boundary 

o The NC/DCPS 590 to 520 PRV, reconfigured from the 502 HGL 

o The check valve installation at the PRV-13 location, for fire flows 

o PRV 1, for fire flows 

▪ Analysis results indicate that the improved operational redundancy provides additional 

opportunities to manage (decrease) water age. 

o When the SS-1 & PRVs proposed for the 590-520 boundary are set at the same 

HGL, flow direction reverses as demand increases. 

▪ During minimum demand conditions, SS-1 supply travels south & mixes 

with PRV-supplied flow in the southern 590 Zone, at approximately 

17th Avenue NE. 

▪ For PHD demand conditions, PRV-supplied flow travels east then north & 

mixes with SS-1 supply at approximately the location of PRV-10. 

 

Another significant project is relocation of BS-1 to the District’s new maintenance facility site, 

located on 15th Avenue adjacent to Hamlin Park.  This project will include: 

▪ 12-inch diameter suction line piping from the existing BS-1 site to the new pump station 

location. 

▪ New pump station with approximately 2,000 gpm capacity duplex pumps. 

▪ 1.5 MG concrete storage tank. 

▪ New gravity feed supply station (SS-5) from SPU to the 520 Zone. 

▪ 590 to 520 Zone PRV station. 

 

With completion of the booster station relocation project, the District will have a new 

maintenance facility, booster station, supply station, storage tank and PRV station all located at 

one site. 

 

The 615 Zone will be expanded to encompass a non-contiguous area surrounding the newly 

reconstructed Kellogg Middle School.  This zone expansion will increase residual pressures to 

meet the 20 psi criteria for the increased fire flow requirement associated with the reconstructed 
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school. The expanded pressure zone will also increase domestic and residual fire flow 

pressures for this relatively higher elevation area.  It will also improve fire flow availability in the 

590 Zone, by removing and relocating areas with limiting residual pressures to the expanded 

615 Zone.  

 

The rest of the CIP projects are identified primarily to resolve excessive velocity occurring 

during fire flow conditions.  Prioritization of CIP projects between the 10- and 20-year planning 

periods was accomplished through coordination with the District.  

  

Several operational adjustments were identified in the hydraulic analysis.  These adjustments 

assist with establishment of the 520 Zone, but also mitigate fire flow deficiencies without the 

need for additional piping improvements.  The operational adjustments identified below will 

occur after the entire 520 Zone is created: 

▪ Adjust NC/DCPS 590 – 520 PRV to a setting of 6 psi, equivalent to a 510-foot HGL.  

With this adjustment, the PRV will serve as a secondary/fire flow supply to the new 520 

Zone.  

▪ Adjust PRV-4 to 81 psi (506-foot HGL; 3-inch valve) and 76 psi (495-foot HGL; 8-inch 

valve), to serve the new 520 Zone. 

▪ PRV-2 will be relocated further down the hill in NE 178th Street, to the intersection with 

28th Avenue NE.  The PRV should be adjusted to provide a 432-foot HGL.  Actual 

pressure settings will depend on the elevation of the relocated PRV. 

▪ Adjust PRV-1 to a setting of 64 psi, equivalent to a 486-foot HGL.  This new setting will 

allow PRV-1 to supplement fire flows to the new 520 Zone, west of I-5. 

▪ Adjust PRVs 6, 3 and 10, serving the 307 Zone.  The recommended PRV settings will 

change the lead PRV from PRV-10 to PRV-6.  These changes mitigate the need for 

piping improvements associated with fire flows. 

o Set PRV-6 to 56 psi (308-foot HGL; 2-inch valve) and 51 psi (296-foot HGL; 

6-inch valve). 

o Set PRV-10 to 59 psi (238-foot HGL; 3-inch valve) and 54 psi (227-foot HGL; 

8-inch valve). 

o Set PRV-3 to 43 psi (283-foot HGL; 1.5-inch valve) and 38 psi (271-foot HGL; 

8-inch valve). 
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▪ Adjust PRV-12 to a setting of 45 psi (190-foot HGL; 2-inch valve) and 40 psi (178-foot 

HGL; 6-inch valve).  The recommended PRV settings will rebalance fire flow distribution 

for the 1,750 gpm requirement and mitigate a velocity deficiency.  Settings for the lead 

PRV (#11) to the 237 Zone are recommended to remain unchanged. 

▪ Adjust the SS-1 432 Zone PRV to a setting of 59 psi (399-foot HGL) to provide additional 

flow for large 432 Zone fire flows.  At the recommended setting, SS-1 will remain closed 

to the 432 Zone during normal/domestic supply conditions. 

 

Attachments 

▪ Figure 1 – Existing Model 

▪ Figure 2 – 2017 Minimum System Pressures 

▪ Figure 3 – 2017 Maximum System Pressures 

▪ Figure 4 – Existing 1,000 gpm Fire Flow: BS-1 on 

▪ Figure 5 – Existing 1,000 gpm Fire Flow: BS-2 on 

▪ Figure 6 – Existing 1,500 gpm Fire Flow: BS-1 on 

▪ Figure 7 – Existing 1,500 gpm Fire Flow: BS-2 on 

▪ Figure 8 – Existing 1,750 gpm Fire Flow: BS-1 on 

▪ Figure 9 – Existing 1,750 gpm Fire Flow: BS-2 on 

▪ Figure 10 – Existing 2,500 gpm Fire Flow: BS-1 on 

▪ Figure 11 – Existing 2,500 gpm Fire Flow: BS-2 on 

▪ Figure 12 – Existing 3,000 gpm Fire Flow: BS-1 on 

▪ Figure 13 – Existing 3,000 gpm Fire Flow: BS-2 on 

▪ Figure 14 – Existing 3,500 gpm Fire Flow: BS-1 on 

▪ Figure 15 – Existing 3,500 gpm Fire Flow: BS-2 on 

▪ Figure 16 – Future CIP Model 
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Rodney Langer

From: Diane Pottinger <dianep@northcitywater.org>
Sent: Wednesday, February 12, 2020 2:08 PM
To: Rodney Langer (rodneyl@chsengineers.com); Mary Dahl (maryd@chsengineers.com)
Cc: Denny Clouse
Subject: FW: clarification

Rodney- 
 
Is this sufficient? 
 
Diane 
 

From: Dave Harms <Dave.Harms@bhcconsultants.com>  
Sent: Wednesday, February 12, 2020 2:07 PM 
To: Diane Pottinger <dianep@northcitywater.org> 
Cc: Denny Clouse <dennyc@northcitywater.org> 
Subject: RE: clarification 
 
Diane, 
 
I have downloaded and summarized system demands per zone in the model, and compared them to Table 2-4.  For the 
system as a whole, model demands are a good match with the summary demands provided in the table, for the existing 
and future scenarios modeled, and for ADD, MDD and PHD demand scenarios.   
 
Please let me know if you have questions or need additional information. 
 
Best,  Dave 
 
Dave Harms, PE 
Principal Engineer 

BHC Consultants, LLC 
1601 Fifth Avenue, Suite 500 
Seattle WA 98101 

206.357.9913 Direct 
206.505.3400 ext. 113 Office 
www.bhcconsultants.com 
 
This email and all attachments are confidential. For further information about emails sent to or from BHC Consultants or if you have received this email 
in error, please refer to http://bhcconsultants.com/bhc/index.cfm/email-disclaimer/. 

 

From: Diane Pottinger <dianep@northcitywater.org>  
Sent: Wednesday, February 12, 2020 11:35 AM 
To: Dave Harms <Dave.Harms@bhcconsultants.com> 
Cc: Denny Clouse <dennyc@northcitywater.org> 
Subject: clarification 
 
Dave- 
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Can you answer the following statement that I can forward to Rodney? 
 

 Please provide confirmation from BHC regarding their modeling accounts for demand forecast as presented in 
Section 2 – or greater MDD and PHD 

 
Diane Pottinger, P.E. 
District Manager 

 
1519 NE 177th Street | Shoreline, WA 98155   
p.  206.362.8100  |  f.  206.361.0629  
This e-mail message is a public document and may be subject to public disclosure if requested by another party. 
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T:\Commissioner\2019\Resolutions\2019.12.43 Attach A 2020 Rate Table2020 Service Rates FORMATED Page 1

Water Rates & Charges
2020 RATES

Meter Size Meter Rate Usage Rates ERU Rate

Rate Usage Usage Usage Usage ERU
Code 0 - 4 CCF 5 - 10 CCF 11 t- 24 CCF 25 and > CCF per Dwelling
158 5/8 / 3/4 51.47$             2.54$               3.99$               5.45$               6.90$               9.29$               
101 1" 95.35$             2.54                 3.99                 5.45                 6.90                 9.29$               
115 1 ½" 164.57$           2.54                 3.99                 5.45                 6.90                 9.29$               
102 2" 256.75$           2.54                 3.99                 5.45                 6.90                 9.29$               
Rate Usage Usage Usage Usage ERU
Code 0 - 4 CCF 5 - 10 CCF 11 t- 24 CCF 25 and > CCF per Dwelling

159 1" 51.47$             2.5400$           3.9900$           5.4500$           6.9000$           9.2900$           
Rate Usage Water Use ERU
Code Threshold Charge by Sq Ft
558 5/8 / 3/4 51.47$             0 and > CCF 4.43$               9.29$               

501/521 1" 95.35$             0 and > CCF 4.43$               9.29$               
515/525 1 ½" 164.57$           0 and > CCF 4.43$               9.29$               
502/522 2" 256.75$            0 and > CCF 4.43$               9.29$               
503/523 3" 578.57$           0 and > CCF 4.43$               9.29$               

Rate Usage Water Use ERU
Code Threshold Charge by Sq Ft

504/524 4" 850.70$           425.35$           0 and > CCF 4.43$               9.29$               
506/526 6" 1,586.99$        793.49$           0 and > CCF 4.43$               9.29$               

Rate Usage Water Use ERU
Code Threshold Charge by Sq Ft
458 5/8 / 3/4 51.47$             0 and > CCF 4.43$               9.29$               
401 1" 95.35$             0 and > CCF 4.43$               9.29$               
415 1 ½" 164.57$           0 and > CCF 4.43$               9.29$               
402 2" 256.75$           0 and > CCF 4.43$               9.29$               
403 3" 578.57$           0 and > CCF 4.43$               9.29$               
404 4" 850.70$           0 and > CCF 4.43$               9.29$               
406 6" 1,586.99$        0 and > CCF 4.43$               9.29$               
408 8" 2,464.65$        0 and > CCF 4.43$               9.29$               
Rate Usage Water Use ERU
Code Threshold Rate by Sq Ft
118 5/8 / 3/4 51.47$             25.73$             0 and > CCF 4.43$               9.29$               
111 1" 95.35$             47.68$             0 and > CCF 4.43$               9.29$               
119 1 ½" 164.57$           82.28$             0 and > CCF 4.43$               9.29$               
112 2" 256.75$           128.37$           0 and > CCF 4.43$               9.29$               
113 3" 578.57$           289.29$           0 and > CCF 4.43$               9.29$               
114 4" 850.70$           425.35$           0 and > CCF 4.43$               9.29$               
Rate Usage Water Use Rate Mon ERU
Code Threshold Rate Code by Sq Ft
626 6" 1,586.99$        793.49$           0 and > CCF 4.43$               606 9.29$               
628 8" 2,464.65$        1,232.33$        0 and > CCF 4.43$               608 9.29$               

Rate Usage Usage Usage Usage ERU
Code 0 - 4 CCF 5 - 10 CCF 11 t- 24 CCF 25 and > CCF per Dwelling
358 5/8 / 3/4 51.47$             2.54$               3.99$               5.45$               6.90$               9.29$               
301 1" 95.35$             2.54                 3.99                 5.45                 6.90                 9.29$               
315 1 ½" 164.57$           2.54                 3.99                 5.45                 6.90                 9.29$               
302 2" 256.75$           2.54                 3.99                 5.45                 6.90                 9.29$               
Rate

Code

F10 1.0" 10.30$             5.15$               
F15 1.5" 13.24$             6.62$               
F20 2" 21.33$             10.67$             
F30 3" 80.92$             40.46$             
F40 4" 102.99$           51.49$             
F60 6" 154.48$           77.24$             
F80 8" 213.33$           106.66$           
Rate Usage Water Use
Code Threshold Charge

258/258 5/8 / 3/4 44.58$             22.29$             0 and > CCF 7.70$               
211/211 1" 78.13$             39.07$             0 and > CCF 7.70                 
215/215 1 ½" 130.13$           65.07$             0 and > CCF 7.70                 
202/202 2" 201.65$           100.82$           0 and > CCF 7.70                 
203/203 3" 468.37$           234.19$           0 and > CCF 7.70                 
204/204 4" 678.51$           339.26$           0 and > CCF 7.70                 
206/206 6" 1,242.62$        621.31$           0 and > CCF 7.70                 
208/208 8" 1,913.66$        956.83$           0 and > CCF 7.70                 

     e Fee added to the customers total billing.

BI-MONTHLY/MONTHLY

Irrigation

BI-MONTHLY/ MONTHLY

Non Residential - Wholesale

BI-MONTHLY/ MONTHLY

LIFE SAVING MEDICAL TREATMENT

Single Family Residential or Open Air Condominium
BI-MONTHLY

Fire Sprinkler Service

BI-MONTHLY/ MONTHLY

Single Family Residential or Open Air Condominium

BI-MONTHLY

1" Flow-Through Residential Meters (domestic and fire protection)

Billed Bi-Monthly

Multifamily Residential

BI-MONTHLY

Multifamily Residential

BI-MONTHLY/ MONTHLY

Non Residential - Commercial

BI-MONTHLY

Non Residential - Municipal
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For Taps Connected during month of:

Wholesale Customer Name: Water District ___ or City of ___
Address:

Contact:
Phone:

Meter Size # New New ERU's

Facilities 

Charge

1 inch and smaller @ 1.12          = -                -                
  1-1/2 inch @ 5.00          = -                -                

  2 inch @ 8.00          = -                -                
  3 inch @ 22.00        = -                -                
  4 inch @ 31.00        = -                -                
  6 inch @ 66.00        = -                -                
  8 inch @ 112.00      = -                -                

  10 inch @ 169.00      = -                -                
  12 inch and larger @ 238.00      = -                -                

Total New Equivalent Residential Units: -                -                

Meter Size # Upsizes New ERU's

Facilities 

Charge

1 inch & smaller to 1-1/2 inch @ 3.88          = -                -                
1 inch & smaller to 2 inch @ 6.88          = -                -                

1-1/2 inch to 2 inch @ 3.00          = -                -                
_____  to _____ @ = -                -                
_____  to _____ @ = -                -                

Total Upsized Equivalent Residential Units: -                -                

Total Facilities Charge @ $783/ERU: -$              

Make checks payable to:  Seattle Public Utilities

Please send this report with your payment to:
City of Seattle Treasury

PO Box 94647

Seattle, WA  98124-4647

ERU's per 

Connection

Net ERU's per 

Connection

Report of New Retail Service Connections
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Rodney Langer

From: Nora Gierloff <ngierloff@shorelinewa.gov>
Sent: Tuesday, March 10, 2020 3:28 PM
To: Rodney Langer
Subject: North City Water System Plan

Hi Rodney, 
 
I have reviewed the Water System Plan and have a few questions/comments: 
 

 Section 1.3, Purpose and Objectives of the Study: Consider including something about planning to accommodate 
projected growth based on cities’ land use vision and comprehensive plans. 

 Expand on the policy of “growth pays for growth” such as including a discussion of limitations of this policy or 
exceptions/instances in which the District needs to provide capital improvements to the system. 

 Table 1-1: Are the light rail station subareas included as part of the “Special Study Areas?” If not, consider 
including them in the special study area (each has an adopted subarea plan) or identifying them in the table. 

 P. 2-10: Is the existing system adequate to accommodate future growth? Is “growth paying for growth” policy 
going to be sustainable as the subareas transition or will there eventually be a need for large-scale capacity 
improvements taken on by the District? 

 Table 2-1: Is the land use breakdown based on existing land use? It would be helpful to label the table 
accordingly. If the table represents existing land use, it would be a helpful side-by-side comparison to see the 
future land use comparison (e.g. how much land area is devoted to future mixed use, high density residential, 
etc.). 

 Section 2.6: The City of Shoreline’s station subarea plans/EIS’s contain growth projections for the subareas. 
Consider incorporating these projections into District projections to account for pre-2015 growth projections 
which lack growth assumptions in and around the light rail station areas. 

 
 

 

Nora Gierloff, AICP   
Planning Manager 
Planning & Community Development  
(206) 801-2551 
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STANDARD DETAILS 
 

Title        File  Revised  Page 

1. Wet Tap Detail      SD#1    01/20     2  

2. Fire Hydrant Straight Installation    SD#2    01/20     3 

3.  Fire Hydrant Offset Installation    SD#3    01/20     4 

4. Fire Hydrant Bend Installation     SD#4    01/20     5 

5. Flanged Fire Hydrant Assembly    SD#5    01/20     6 

6. Existing 1” and Smaller Service Reconnection   SD#6    01/20     7 

7. 5/8”x3/4” Service with Meter Setting    SD#7    01/20     8 

8. 1” Service with Meter Setting     SD#8    01/20     9 

9. 1.5” Service with Meter Setting    SD#9    01/20     10 

10. 2” Service with Meter Setting     SD#10    01/20    11 

11. 3” and 4” Water Service     SD#11    01/20    12 

12. Typical Trench Section     SD#12    01/20    13 

13. Trench Surface Restoration     SD#13    01/20    14 

14. 2” and Smaller Reduced Pressure Backflow Assembly  SD#14    01/20    15 

15. 2.5” and Larger Reduced Pressure Backflow Assembly  SD#15    01/20    16 

16. Double Check Valve Assembly 2” and smaller   SD#16    01/20    17 

17. Residential PRV      SD#17    01/20    18 

18. Double Check Detector Assembly    SD#18    01/20    19 

19. Intentionally Left Blank     N/A    N/A   N/A 

20. 1” and 2” Testing Trees     SD#20    01/20    20 

21. 1” Air Valve       SD#21    01/20    21 

22. 2” Air valve       SD#22    01/20    22 

23. Concrete Thrust Blocking     SD#23    01/20    23 

24. Valves and Restraint Requirements    SD#24    01/20    24 

25. Intentionally Left Blank     N/A    N/A   N/A 

26. Intentionally Left Blank     N/A    N/A    N/A 

27. Valve Operating Nut Extension    SD#27    01/20      26 

28. Meter Installation and Location    SD#28    01/20    27 

29. Water and Sewer Separation     SD#29    01/20    28 

30. Typical Casing Profile      SD#30    01/20    29 

31. PVBA/SVBA Backflow Preventers    SD#31    01/20    30 

32. Bolt, Nut, Gasket, Pig Specs.     SD#32      01/20    31 

Notes: 
1) All Materials shall be Domestic made. 
 *With exception of 931 valve box, lid and bottom. 
2) All brass shall be domestic and conform to the low lead rule. 
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TECH. SPECS / MATERIALS 
February 2020 

 
A-1     GENERAL 
 

Developer/Contractor shall furnish all materials necessary for construction of the 
water system.  North City Water District will provide and install all meters upon 
acceptance of the water system. 
 
Any products used to coat, line, seal, or patch surfaces that contact water (i.e. 
paint, pipe liners, interior tank coatings, etc.) or any products that come in contact 
with water in the distribution system (i.e. pipes, fittings, valves, etc.) must comply 
with ANSI/NSF Standard 61 Drinking Water System Components. 
 
In addition, all products used in the construction of the water system must be pre-
approved by the District and shall be manufactured in the United States of 
America.  The District reserves the right to approve or disapprove the use of foreign 
made materials. 
 
Reference herein is made to standards, tests, methods and specifications of 
research and technical organizations as follows: 
 

ASTM American Society for Testing Materials 
AWWA American Water Works Association 
ANSI American National Standards Institute 

 
Reference to ASTM, AWWA or ANSI shall be understood to mean, in all cases, 
the standard or specification of latest revision unless otherwise stated in the Detail 
specifications. 

 
A-2 DUCTILE-IRON PIPE: All Pipe in the District will be RJ Class 52 Ductile Iron 
 
 A-2.1 Mechanical Joint Pipe:  
 
 Mechanical joint ductile iron pipe shall conform to AWWA C151 and shall be 

thickness Class 52. The pipe shall be standard thickness cement-mortar lined 
conforming to the requirements of AWWA C104 and shall be as manufactured by 
US Pipe & Foundry Company, American Pipe, Griffin Pipe Products, Pacific States 
Cast Iron Pipe Company or approved equal. Each length shall be plainly marked 
with the manufacturer's identification, year cast, class of pipe, and weight.  Joints 
shall conform to AWWA C111. Joint accessories shall be furnished with the pipe. 
Bolts and nuts shall be coated with TRI PAC T2000 Blue Coating System. Pipe 
with diameters of 12-inches and smaller shall have a wall thickness of Class 52. 
Pipe with diameters of 13-inches and larger shall have a wall thickness of Class 
50. 
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A-2.2 Push-on Joint Pipe:  
 

 Push-on ductile iron pipe shall conform to AWWA C151 and shall be thickness 
Class 52. The pipe shall be cement-mortar lined conforming to the requirements 
of AWWA C104 and shall be as manufactured by US Pipe & Foundry Company, 
Griffin Pipe Products, American Pipe, Pacific States Cast Iron Pipe Company or 
approved equal. Joints shall conform to AWWA C111, and shall be “Tyton” joint as 
manufactured by US Pipe & Foundry Company and by Pacific States Cast Iron 
Pipe Company or approved equal. The rubber ring gasket shall be suitable for the 
specified pipe sizes and pressures, and shall be furnished with the pipe. A non-
toxic vegetable soap lubricant shall be supplied in sufficient quantities for installing 
the pipe furnished. Fastite as manufactured by the American Pipe may be 
substituted for "Tyton" joint pipe. Pipe with diameters of 12-inches and smaller 
shall have a wall thickness of Class 52. Pipe with diameters of 13-inches and larger 
shall have a wall thickness of Class 50. 
 
 

 
A-2.3 Flanged Joint Pipe:  
 

Flanged ductile iron pipe shall conform to AWWA C115 and shall have a minimum 
thickness Class 52. The pipe shall be cement-mortar lined conforming to the 
requirements of AWWA C104 and shall be as manufactured by US Pipe & Foundry 
Company and by Pacific States Cast Iron Pipe Company or approved equal. Bolts, 
gaskets, and installation shall be in accordance with the Appendix of AWWA C115. 
Bolts and nuts shall be coated with TRI PAC T2000 Blue Coating System. Flanges 
shall be ductile iron. Pipe with diameters of 12-inches and smaller shall have a wall 
thickness of Class 52. Pipe with diameters of 13-inches and larger shall have a 
wall thickness of Class 50. 
  

 
A-2.4 Restrained Joint Pipe:  
 

 Restrained joint ductile iron pipe shall conform to AWWA C151 and shall be 
thickness Class 52. The pipe shall be cement-mortar lined conforming to the 
requirements of AWWA C104 and shall be as manufactured by US Pipe & Foundry 
Company and by Pacific States Cast Iron Pipe Company or approved equal. The 
pipe shall be furnished with spigot ends and push-on joint bells suitable for 
transmitting the thrust created by a dead-end condition based on pipe diameter 
and a pressure of 150 psi. Restrained push-on joints shall be TR-Flex joint as 
manufactured by the US Pipe & Foundry Company, Thrust-Lock as manufactured 
by Pacific States Cast Iron Pipe Company, or approved equal. All restraint ears, 
locking rings, etc. shall be installed. Restrained mechanical joints shall use joint 
restraint glands as specified in Section A-5 of these Specifications.  The use of 
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restrained joint gaskets will not be allowed by the District. Pipe with diameters of 
12-inches and smaller shall have a wall thickness of Class 52. Pipe with diameters 
of 14-inches and larger shall have a wall thickness of Class 50. 
 

A-3     DUCTILE-IRON FITTINGS 
 
 A-3.1 Flanged Fittings:  
 

Flanged ductile iron fittings shall conform to AWWA C153 and C110. Flanges shall 
have bolt circles and bolt holes matching those of ANSI B16.1. Unless otherwise 
noted, the pressure rating of fittings shall be 250 psi. Flange thickness shall be 
uniform on full circumference of flange and thickness as specified in AWWA C153, 
Table 12. Bolts for joining cast iron flanges shall be carbon steel of at least Grade 
5 with American Standard Regular hexagon heads and the nuts shall be of steel 
with American Standard Regular hexagon dimensions, all as specified in American 
Standard for Wrench Head Bolts and Nuts (ASME B18.1). Bolts and nuts shall be 
coated with TRI PAC T2000 Blue Coating System. All bolts and nuts shall be 
threaded in accordance with American Standard for Screw Threads (ASME B1.1.), 
Coarse Thread Series, Class 2A and 2B fit. Gaskets shall be rubber Flange-Tyte 
(Ring Style) as manufactured by the US Pipe & Foundry Company or approved 
equal. Cement-mortar lining is required on all fittings. Fittings shall be as 
manufactured by Tyler, US Pipe & Foundry Company, American, Griffin Pipe 
Products or an approved equal. 

 
 A-3.2 Mechanical Joint Fittings:  
 
 Mechanical joint ductile iron compact fittings shall conform to AWWA C153 and 

C110. Joints shall conform to AWWA C111. Joint accessories shall be furnished 
with the fittings. Fittings must be cement-mortar lined in accordance to AWWA 
C104. Fittings shall be as manufactured by Tyler, US Pipe, American, Griffin Pipe 
Products or an approved equal.  

 
A-4     COUPLINGS 

 
All couplings shall meet current AWWA Standards. Solid sleeve pipe couplings 
shall be long pattern sleeves constructed of ductile iron with a minimum pressure 
rating of 250 psi working pressure. All center and end rings shall be ductile iron on 
4" and larger pipe and meet acceptable ASTM Standards except where specifically 
stated otherwise. Followers shall be ductile iron ASTM A536 and gaskets shall be 
made of materials compounded for water service. Nuts and bolts shall be corrosion 
resistant, high strength, low-alloy steel with heavy hex nuts, meeting requirements 
of AWWA C111 (ANSI-A21.11). Couplings shall be as manufactured by Smith 
BIair, Romac 501, Ford, or approved equal. 
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A-5   JOINT RESTRAINT GLANDS 
 

Joint restraint glands used for thrust anchorage in place of regular cast iron 
mechanical joint glands shall be ductile iron mechanical joint Megalug, as 
manufactured by EBAA Iron, Roma Grip by Romac, Ford 1400 Series Restraint 
Gland, or approved equal. The minimum number of set screws by size of gland 
shall be as follows:  
 

4-inch - 2   10-inch - 6   16-inch - 12  24-inch - 16 
6-inch - 3  12-inch - 8    18-inch - 12 
8-inch - 4   14-inch - 10  20-inch - 14 

 
A-6     POLY PIGS 
 
 “Poly Pigs” shall be constructed of flexible open cell polyurethane foam. They shall 

be able to pass through reductions of up to 60% of cross sectional area of nominal 
pipe. They shall have the ability to negotiate short radius bends, 90° elbows, tees, 
crosses, wyes, gate valves, ball valves, multi-dimensional piping and reduced port 
values. “Poly Pigs” shall be a municipal series, bare type, 5-7 Ibs per cubic foot 
density, and generally be for a light cleaning or gauging application. 

 
A-7    LOCATOR TAPE AND TRACER WIRE 
 

A-7.1 Detectable Locator Tape:  
 
Locator tape shall consist of a minimum 4.0 mil thickness, inert polyethylene plastic 
which is impervious to all known alkalis, acids, chemical reagents and solvents 
likely to be encountered in the soil, with a minimum 1/3-mil metallic foil.  The tape 
shall be at least three inches (3-inch) in width and shall be solid blue with identifying 
print in black letters.  The tape shall have printed thereon the following or similar 
as commercially available: 

 
  "CAUTION - BURIED WATERLINE BELOW" 

 
The identifying lettering shall be minimum 1-inch high and repeated continuously 
the full length of the tap.  In no instance shall the spacing of the individual segment 
of the identifying message be greater than eighteen inches (18-inch). 

 
Detectable locator tape shall be installed 24-inches above the pipe it identifies.  
The backfill shall be sufficiently leveled so that the tape will be installed on a flat 
surface.  The tape shall be centered in the trench and laid flat with printed side up.  
Caution shall be exercised to avoid displacement of tape and to ensure its integrity.  
The remainder of the trench is then backfilled in accordance with applicable 
specifications. 
A-7.2 Tracer Wire:  
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All non-metallic water main and water services shall have tracer wire installed 
above the pipe.  Tracer wire shall consist of jacketed 12 gauge solid copper wire. 
Tracer wire shall be continuous from valve box to valve box and along water 
services from the main to the meter box.  Enough slack shall be provided in each 
valve box or meter box to allow the wire to be extended above the ground surface.  
All wires shall be tested for continuity following installation and backfill. 
 
The District may require the use of Tracer wire in other situations such as the 
installation of transmission mains. 

 
A-8    GATE VALVES & TAPPING VALVES 
 

Gate valves shall be 4-inch to 12-inch and shall conform to AWWA C509.  The 
valves shall be epoxy coated, ductile iron-bodied, resilient-seated with a full rubber 
encapsulated wedge and floating stem nut.  Valves shall be non-rising stem with 
flanged ends or mechanical joint as shown.  The operating stem shall be bronze 
with O-ring stem seals.  The valve shall open when turned counter-clockwise and 
shall be equipped with a 2-inch-square operating nut. Valves installed above 
ground shall be equipped with a hand-wheel. All valves with mechanical joint 
connection shall be furnished with ductile iron nuts, bolts, glands and gaskets for 
mechanical joint connections. All valves shall have the manufacturer and date cast 
on the body. Resilient seated gate valves shall be Kennedy, Clow, M&H, Mueller, 
or approved equal.  

 
 
A-9    BUTTERFLY VALVES 
 

Butterfly valves shall be used for valves 14-inches and larger. Butterfly Valves shall 
be short bodied flanged or wafer type or mechanical joint ends when placed 
underground. They shall be epoxy coated and lined, rubber seated type and shall 
conform to AWWA C504, Class 150B, unless otherwise approved and noted.  
Butterfly valves shall be furnished with iron bodies. Flanges shall be drilled in 
accordance with ANSI-125 lb. standard. Mechanical joint ends shall conform to 
AWWA C111. Butterfly valves shall be suitable for direct burial and shall have 
direct burial, totally enclosed, integral manual operators which shall be fully 
gasketed and grease-packed and designed to withstand submersion in water to a 
pressure of 10 psi. The valves shall open with a counter-clockwise rotation of a 2-
inch nut.  

 
THE MINIMUM NUMBER OF TURNS FROM CLOSED TO OPEN POSITION 
SHALL BE NOT LESS THAN TWO TURNS PER INCH OF VALVE SIZE. 
 
Only the following valves will be accepted: M & H, Kennedy, Pratt and Mueller 
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A-10  TAPPING SLEEVES 
 

Tapping sleeves shall be used for all cast iron pipe. Ductile iron pipe sizes 4-inch 
through 12-inch, FTS Tapping saddles will be allowed.  Sleeves shall be U.S. Pipe 
T-28 Dual compression seal, Kennedy Valve Manufacturing Co. MJ tapping 
sleeve, Mueller Tapping Sleeve, ROMAC FTS-420, Smith Blair 622, JCM 412, and 
Tyler. All tapping sleeves shall have a test plug. 
 
When tapping an existing cast iron waterline, the tapping sleeve shall be 
mechanical joint type manufactured by the Mueller C., M&H, Clow, Smith Blair 623 
or approved equal. 
 

 All connections to a cement-lined and coated pipe will be made by North City Water 
District with cooperation and assistance from the Developer/Contractor on 
excavation, backfill, temporary plating, and traffic control. See North City Water 
District Standard Detail No. 1. 

 
 Developer/Contractors making hot taps onto existing District lines shall hire a 

District approved Contractor to perform the tap.  
 
 The hot tapping Contractor shall; 
 

(1) Specialize in hot tapping as a core business and shall have been in 
business and providing hot taps for a minimum of ten (10) years. 

(2) Be fully experienced and properly qualified, licensed, equipped, organized 
and financed. 

(3) Have successfully completed at least ten (10) hot tapping projects on 8-inch 
and larger water mains within the last two years. 

 
The following Contractors are approved by the District. 
 

(1) Superior Tapping, Legacy Tapping or approved equal. 
 
In addition, the foreman supervising the work in the field shall have at least five (5) 
years experience with supervising this type of work, including operating hot tapping 
equipment. 
 
Information verifying the hot tapping Contractor’s qualifications and experience 
shall be submitted to the District prior to the commencement of the work. 
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A-11   VALVE BOXES 
 
 Valve boxes shall be the three-piece sliding adjustable type consisting of a lid, box 

section, and steel casing extension. Valve box and lid shall be made of ductile iron 
and shall be No. 931 as manufactured by Olympic Foundry. The valve box lid shall 
be labeled “Water” and shall fit the valve box snugly and shall not rock on its seat 
(3-5/8”). The steel well casing shall be of 12-gauge wall thickness, with outside 
diameter of 6 inches WSP bare or approved equal. The steel well casing shall be 
within 6″ of finished grade. See North City Water District Standard Detail No. 27. 

 
A-12   VALVE STEM EXTENSIONS 
 
 Provide stem extension for all valves with operating nut more than 4-feet below 

grade to raise operating nut to within 36 to 24-inches of the ground surface.  Stem 
extension shall be a minimum of 1 foot long with standard 2-inch square by 2-inch 
high operating nut and self centering rockplate support.  See North City Water 
District Standard Detail No. 27. 

 
A-13   FIRE HYDRANTS 
 

A-13.1 Fire Hydrant Assemblies:  
 
Fire hydrant assemblies shall include the fire hydrant, auxiliary gate valve, valve 
box, and materials for anchorage such as mechanical joint restraint glands, and 
shall be as follows or as otherwise specified in the North City Water District’s 
Standard Details 

 
A-13.2 Fire Hydrants:  
 
Fire hydrants shall be of the compression type conforming to AWWA C502 and 
shall have 5-inch valve opening with 6-inch mechanical joint and connection. The 
hydrant shall have a 1¼-inch operating nut, shall open when turned counter-
clockwise and shall have two 2½-inch hose nozzles and one pumper connection. 
The nozzles and operating nut shall be National Standard.  
 
The pumper nozzle shall be 5¼-inch size with national standard thread and shall 
be equipped with a 5” Storz adapter for Shoreline or a 4-inch Storz adapter for 
Lake Forest Park. The Storz fitting shall be installed after pressure testing of the 
system. The two 2½-inch nozzles shall be fitted with cast iron threaded caps with 
operating nuts of the same design and proportions as the hydrant operating nut.  
Caps shall be threaded to fit the corresponding nozzles and shall be fitted with 
suitable neoprene gaskets for positive water tightness under test pressures 
 
All hydrants shall have corrosion resistance protection on the interior of the hydrant 
shoe; coating shall conform to AWWA C550. The exterior of all hydrants shall be 
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painted per the requirements of Item A-15. The depth of bury of the hydrants shall 
be such that when the hydrant is set at the grade indicated on the plans that the 
ground line marked on the hydrant shall be at the sidewalk or ground surface. 
Mechanical joint and flanged ends shall have full wall ductile iron thickness elbow 
that is equal to the AWWA C-509 flange standard.  
 
Hydrants shall be manufactured by American Darling Manufacturing Company (B-
62-B),Kennedy K-81 D, Mueller Company (A-423), and EJ 5CD 250. 

   
A-13.3 Fire Hydrants Auxiliary Valves:  
 
The fire hydrant auxiliary valves shall have mechanical joint ends and shall be gate 
valves conforming to Item A-8. The auxiliary valve shall be located adjacent to the 
hydrant branch tee which shall have a swivel branch. 
 
A-13.3 Valve Box for Fire Hydrant Auxiliary Valves:  
 
The valve boxes for the fire hydrant auxiliary valves shall conform to Item A-11. 

  
A-14   FIRE HYDRANT GUARD POSTS 
 
 When required, fire hydrant guard posts shall be 6.00” X 12 Gauge Steel casing 

posts filled with concrete six feet long.    
 
A-15   PAINT FOR FIRE HYDRANT AND POSTS 
 
 Fire hydrants, hydrant valve lids, and bollards shall be painted with (2) coats of 

Kelly Moore Safety Yellow Luxlite Q.D. Alkyd Gloss Enamel #5880-563 or Pitt-
Tech 90-330 Safety Yellow. 

 
A-16   AIR AND VACUUM RELIEF ASSEMBLIES 
 

The materials for the air and vacuum relief assemblies shall be as illustrated in the 
North City Water District’s Standard Details No. 21 and 22. Air relief valves shall 
be designed to operate with potable water under pressure to allow entrapped air 
to escape from the pipeline.  Body and cover shall be cast iron conforming to ASTM 
A126, Class 30.  Floats and internal parts shall be stainless steel conforming to 
ASTM A240 and designed to withstand 1,000 psi pressure. Seats shall be Buna N 
rubber and internal parts shall be stainless steel.   
 
Valves shall be designed to withstand 300 psi pressure with normal operating 
pressure under 100 psi and shall be manufactured by Crispin A111145 UL10, Val-
Matic 201C.2 SV or an Approved equivalent. 
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Vaults for air and vacuum relief valves shall be (2) Old Castle FL-30 meter boxes 
stacked with Old Castle FL-30 lid per the North City Water District’s Standard Detail 
No. 21 and 22.  
 

A-17   5/8 x 3/4-INCH CUSTOMER SERVICE CONNECTION 
 
 The materials for 5/8 x 3/4-inch service connection installations shall be as 

shown on the North City Water District’s Standard Detail No. 7 and as further 
described herein. All Brass shall be LOW LEAD. 

 
A-17.1 Copper Tubing:  
 
Copper tubing shall be 1-inch Type “K” soft, domestic made with a minimum 
pressure rating of 150 psi and conform to AWWA C-800-05 Appendix A 
specifications. 
 
A-17.2 Corporation Stop:  

 
The corporation stop shall be 1-inch Corporation Stop (CCTH x C-Comp) as 
manufactured by Mueller (B-25008N) or Ford Quick Joint (FB1000-Q.) 

 
 A-17.3 Angle Meter Valve:  

 
The meter valve shall be 5/8 x 3/4 x 1-inch (C-comp x Yoke) as manufactured by 
Mueller (B-24273-3N) with 360 Degree Rotation. 

 
A-17.4 Meter Yoke:  
 
Meter Yoke shall be 5/8 x 3/4-inch Yoke Bar as manufactured by A Y McDonald 
(14-2.) 
 
A-17.5 Meter Yoke Expansion Connection:  
 
Meter Yoke expansion connection shall be as manufactured by Ford (EC-23), 
Mueller (H-14234N) or A Y McDonald (14-2E.) 
 
A-17.6 Customer Valve:  
 
The customer valve shall be 3/4 x 1-inch (Yoke x FIP) as manufactured by Ford 
(B-91-324W / HH-34.) 
 
A-17.7 Meter Box and Lid:  
 
Meter boxes shall be as manufactured by Old Castle Products (FL12) with Old 
Castle (B-12GP) or (FL 12 GP) lid. 

Attachment A



 
 

10 

 
A-18   1-INCH CUSTOMER SERVICE CONNECTION 
 
 The materials for 1-inch service connection installations shall be as shown on the 

North City Water District’s Standard Detail No. 8 and as further described herein. 
All Brass shall be LOW LEAD. 

 
A-18.1 Copper Tubing:  
 
Copper tubing shall be 1-inch Type “K” soft, domestic made with a minimum 
pressure rating of 150 psi and conform to AWWA C-800-05 Appendix A 
specifications. 

 
 A-18.2 Corporation Stop:  
 

The corporation stop shall be 1-inch Corporation Stop (CCTH x C-Comp) as 
manufactured by Mueller (B-25008N) or Ford Quick Joint (FB1000-Q.) 

 
 A-18.3 Angle Meter Valve:  

 
The meter valve shall be 1-inch (C-comp x Yoke) as manufactured by Mueller (B-
24273-3N) with 360 Degree Rotation. 

 
A-18.4 Meter Yoke:  
 
Meter Yoke shall be 1-inch Yoke Bar as manufactured by A Y McDonald (14-4.) 
 
A-18.5 Meter Yoke Expansion Connection:  
 
Meter Yoke expansion connection shall be as manufactured by Ford (EC-4), 
Mueller (H-14234N) or A Y McDonald (14-2E.) 
 
A-18.6 Customer Valve:  
 
The customer valve shall be 1-inch (Yoke x FIP) as manufactured by Ford (B-91-
344W / HH-34.) 
 
 
 
 
A-18.7 Meter Box and Lid:  
 
Meter boxes shall be as manufactured by Old Castle Products (FL30) with Old 
Castle (B-30Gp or FL-30GP) lid. 
 

Attachment A



 
 

11 

 
A-19   1 1/2-INCH CUSTOMER SERVICE CONNECTION 
 
 The materials for 1½ -inch service connection installations shall be as shown on 

the North City Water District’s Standard Detail No. 9 and as further described 
herein. All Brass shall be LOW LEAD. 

 
A-19.1 Copper Tubing:  
 
Copper tubing shall be 2-inch Type “K” soft, domestic made with a minimum 
pressure rating of 150 psi and conform to AWWA C-800-05 Appendix A 
specifications. Fittings and couplings (if necessary) shall be as manufactured by 
Mueller. 
 

 A-19.2 Corporation Stop:  
 

The corporation stop shall be 2 inch Ball Corporation Stop (MIP x C-Comp) as 
manufactured by Mueller (B-25028N.) 
 
A-19.3 Service Saddle:  

 
Service saddle for connection to main shall be as manufactured by Smith Blair or 
Romac Industries.  Saddles shall be epoxy coated w/ stainless steel (SS) straps.   

 
A-19.4 Angle Meter Valve:  
 
Shall be per current District Standard 

 
A-19.5 Customer Valve:  
 
The customer valve shall be 2-inch gate valve with brass handle as manufactured 
by Nibco T-113. 
 
A-19.6 Meter Box and Lid:  
 
Meter boxes shall be as manufactured by Old Castle Products (FL36) with Old 
Castle (B-36GP or FL-36GP) lid 
 
. 
 

A-20   2-INCH CUSTOMER SERVICE CONNECTION 
 
 The materials for 2-inch service connection installations shall be as shown on the 

North City Water District’s Standard Detail No. 10 and as further described 
herein. All Brass shall be LOW LEAD. 
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A-20.1 Copper Tubing:  
 
Copper tubing shall be 2-inch Type “K” soft, domestic made with a minimum 
pressure rating of 150 psi and conform to AWWA C-800-05 Appendix A 
specifications. Fittings and couplings (if necessary) shall be as manufactured by 
Mueller. 
 

   A-20.2 Corporation Stop:  
 

The corporation stop shall be 2-inch Ball Corporation Stop (MIP x C-Comp) Low 
Lead as manufactured by Mueller (B-25028N) 

 
   A-20.3 Service Saddle:  
 

Service saddle for connection to main shall be as manufactured by Smith Blair or 
Romac Industries.  Saddles shall be epoxy coated w/ stainless steel (SS) straps.   

 
A-20.4 Angle Meter Valve:   
 
The Angle Meter Valve Shall be 2-inch (C-Comp x Mtr Flange) Low Lead as 
manufactured by Mueller (B-24276-3N) with 360 Degree Rotation.. 

 
A-20.5 Customer Valve:  
 
The customer valve shall be 2-inch gate valve with brass handle as manufactured 
by Nibco T-113. 
 
A-20.6 Meter Box and Lid:  
 
Meter boxes shall be as manufactured by Old Castle Products (FL36) with Old 
Castle (B-36GP or FL-36GP) lid. 
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A-21   FOUNDATION GRAVEL 
 

Foundation gravel Class A shall be coarse graded gravel and shall comply with the 
requirements of  Section 9-03.17 of the WSDOT Standard Specifications. 

 
A-22   PIPE BEDDING 
 

Pipe bedding materials shall be crushed surfacing top course meeting the 
requirements of Section 9-03.9(3) of the WSDOT Standard Specifications. 

 
A-23 GRAVEL BACKFILL 
 

Gravel backfill shall consist of naturally occurring or screened gravel. It shall be 
essentially free from wood, roots, bark, or other extraneous material. It shall have 
such characteristics of size and shape that it will compact readily to a firm, stable 
course.  
 
Gravel backfill shall be crushed surfacing top course meeting the requirements of 
Section 9-03.9(3) of the WSDOT Standard Specifications. 

 
A-24   CONTROLLED DENSITY FILL (CDF) 
 

Controlled Density Fill (CDF) shall conform to the requirements of Section  
2-09.3(1)E of the WSDOT Standard Specifications. 
 

A-25   ASPHALT CONCRETE 
 

Asphalt concrete shall conform to the requirements of the local agency having 
jurisdiction.  At a minimum, asphalt concrete shall be Class B or Hot Mix Asphalt 
(HMA) asphalt concrete and shall conform to Section 5.04 of the Standard 
Specifications for Road, Bridge, and Municipal Construction.    
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 CONSTRUCTION METHODS 
 
CM-1  CONSTRUCTION PROGRESS 
 

It is the intent that the progress of the work shall be in a systematic manner 
resulting in as little inconvenience as possible to the public throughout the course 
of construction. It is necessary, therefore, that the Developer/Contractor confine 
his operations to a length that is feasible for the given crew size. Except by written 
permission of the North City Water District, at no time shall the trenching 
equipment be farther than 200 feet ahead of each pipe laying crew. Backfill of the 
trench shall be accomplished so that no section of approved pipe shall be left open 
longer than 48-hours except by written permission of the North City Water District.   
 
The Developer/Contractor shall complete the progression of backfill and clean-up 
as each section of pipe has been inspected and approved. The 
Developer/Contractor shall repair and regrade all existing drainage ditches, natural 
drainage courses and all other drainage facilities including culverts damaged or 
removed during the construction.  
 
The Developer/Contractor shall reopen streets, roads and driveways to the public 
as soon as practical.  No road-way shall be closed while work is suspended over 
weekends or holidays. Where private accesses are to be closed, the property 
owner shall be notified by the Developer/Contractor at least 24-hours in advance 
of the closure. Access for fire and emergency equipment shall be maintained at all 
times. 

 
CM-2  TRENCH EXCAVATION AND BACKFILL 
 
 Trench excavation shall be unclassified.  The terms earthwork or excavation shall 

include all materials excavated or removed regardless of material characteristics. 
The Developer/Contractor shall estimate the kind and extent of the materials which 
will be encountered in the excavation. 

 
 CM-2.1 Line and Grade:  
 
 All trenches shall be dug to true line and smooth bottom grades.  Surface grading, 

including cut, fill and compaction, shall be accomplished prior to trench excavation.  
In pavement sections, grading to subgrade may be sufficient for areas to be newly 
paved.  The trench width from the bottom of the trench to the crown of the pipe 
shall not exceed the following: 

 
Maximum Trench Width 

 
6-inch Pipe      - 30-inches 

Maximum Trench Width 
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 8-inch Pipe      -  30-inches 
10-inch Pipe     - 36-inches 
12-inch Pipe     - 36-inches 
16-inch Pipe     - 42-inches 
18-inch Pipe     - 48-inches 
24-inch Pipe     - 48-inches 

 
When necessary for proper pipe bedding, or as directed by the District, the trench 
shall be extended below the pipeline grades to permit the placing of foundation 
gravel.  All unsuitable material shall be removed and disposed of by the 
Developer/Contractor.  All areas of over excavation, required to remove unsuitable 
material, or for any other reason, shall be brought to grade with approved 
foundation gravel, and compacted. 
 
The trench bottom shall form a continuous and uniform bearing and support for the 
pipe on bedding material at every point between bell holes, except that for a 
maximum distance of 18" near the center of the pipe, the bedding may be disturbed 
for the removal of lifting tackle. Where the trench is excavated in rock it is especially 
important that a minimum of three (3) inches of bedding material be used to obtain 
uniform bearing and support for the pipe. 
 
The root systems of all trees which are located within the right-of-way and/or on or 
near the easements shall not be cut or disturbed, but shall be tunneled or otherwise 
protected by the Developer/Contractor to ensure that no damage is done. 
 
CM-2.2 Pavement Removal:  
 
Unless otherwise noted, where trenches are to be dug through paved streets or 
driveways, the pavement shall be cut to a straight line on each side of the trench 
with a pavement saw or other approved equipment. The Developer/Contractor 
shall conduct the pavement removal operations as to cause the minimum damage 
possible to the adjacent pavement. 
 
CM-2.2 Pipe Cover:  
 
Minimum cover over all water lines shall be 36-inches over the top of the pipe for 
10-inch mains and smaller; 48-inches over the top of mains greater than 10-inches. 
Maximum cover shall be 6 feet, unless otherwise authorized by the North City 
Water District.  Deeper excavation may be required due to localized breaks in 
grade, or installing the new main under existing culverts and/or other utilities where 
necessary. 

 
 CM-2.2 Shoring, Sheeting and Bracing of Trenches:  
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 The Developer/Contractor alone shall be responsible for worker safety, and the 
District assumes no responsibility. 
 
All shoring sheet or bracing required to perform and protect the trench and to 
safeguard the employees, shall be designed and furnished by the Developer/ 
Contractor.  Where sheeting and bracing are used, trench widths shall be 
increased accordingly. All shoring, sheeting or bracing shall remain in place until 
the pipe has been placed and the backfill around the pipe compacted to a depth of 
four inches over the top of the pipe. No timber bracing, lagging, sheathing or other 
lumber shall be left in any excavation except with the permission of the District. 
 
All shoring, sheeting and bracing of trenches shall be per current OSHA Standards, 
WSDOT Section 2-09.3(3)D and Part N of the Washington Administrative Code 
(WAC) 296-155. 
 
CM-2.2 Pipe and Utility Crossings:  

 
 The Washington State Department of Health and the Washington State 

Department of Ecology require a 10-foot horizontal separation between all sanitary 
sewer lines, reclaimed water lines and potable water lines when laid horizontally, 
and an 18-inch separation, measured from outside pipe edge to outside pipe edge, 
for perpendicular and oblique crossings.  Situations occurring with less than the 
minimum separation will require construction in accordance with Section C1-9.1 of 
the “Criteria for Sewage Works Design” as published by the Washington State 
Department of Ecology as revised August 2008. 

 
 Where it is necessary to cross sanitary sewer or storm sewer lines, trench backfill 

shall 100% imported Crushed Surfacing to provide uniform support for the pipe.  
This backfill shall extend a minimum of 3 feet each way from the centerline of the 
pipe which is being crossed. 

 
 A 5-foot minimum horizontal separation shall be maintained between water 

facilities and all other utilities such as underground power, gas and telephone 
facilities, unless otherwise approved. 

 
 CM-2.2 Removal of Water: 
 

The Developer/Contractor shall furnish and maintain all equipment necessary to 
dewater the trench and dispose of all water entering the trench excavation during 
the time that the trench is being prepared for pipe laying, during the laying of pipe, 
and for such additional time as may be required for the setting or hardening of joint 
materials.  In addition, the trench shall remain free of water during the time that the 
backfill is being placed and at such other times as may be directed by the District.  
All water lines, new or existing, shall be protected at all times against the intrusion 
of any foreign material including groundwater. The Developer/Contractor shall 
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dispose of water removed from the trench in a suitable manner without damage to 
adjacent property. 

 
 CM-2.2 Piling of Excavated Material: 
 

All excavated material shall be piled in a manner that will not endanger the work 
and that will avoid obstructing sidewalks and driveways. Hydrants under pressure, 
valve boxes, meter boxes, or other utility controls shall be left unobstructed and 
accessible through the work period. Gutters and other drainage courses shall be 
left clear or other satisfactory provisions shall be made to divert street drainage.  
Natural water courses shall not be obstructed and erosion control measures shall 
be installed which adequately protect stockpiled material. 

 
 CM-2.2 Bedding: 
 

Pipe bedding shall consist of 3-inches of material specified in Item M-22 hereof 
and shall be placed in the bottom of the trench to provide a means of uniform pipe 
support. At the location of each joint, bell (joint) holes shall be dug in the bedding 
as necessary to permit the joint to be made properly and to properly support the 
full length of the pipe in the bedding. 

 
 CM-2.2 Pipe Zone: 
 

Pipe zone shall be defined as the area of the trench from the top of the bedding to 
6-inches over the top of the pipe. Bedding material shall be as specified in Item M-
23 hereof and shall be placed in the pipe zone of all trenches. 

 
 CM-2.2 Trench Backfill: 
 
 Pipe bedding and initial pipe-zone backfill up to 6-inches over the top of the pipe 

shall be completed before subsequent trench backfilling procedures are started. 
During backfilling operations, the Developer/Contractor shall take all necessary 
precautions to protect the pipe from any damage, movement or shifting.   

 
 The entire depth of the trench shall be backfilled with material as specified in Item 

M-23 hereof (5/8" minus Crushed Surfacing). Backfill material shall be compacted 
by mechanical compaction to 95% of maximum density, per ASTM D-698, to 
finished grade in all locations, and shall be in accordance with applicable City 
requirements in all City rights-of-way. 

 
 Backfill material shall be placed in layers not exceeding 12-inches in loose depth 

and each layer thoroughly compacted with a vibratory compactor that compacts 
granular material by a combination of weight, vibration, and impact.  The 
Developer/Contractor shall be responsible for providing the proper size and type 
of compaction equipment and selecting the proper method of utilizing said 
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equipment to attain the required compaction density.   In all cases, equipment 
shall be selected and used so as to not damage the pipe or other utilities and 
structures. 

 
 At a minimum, two passes over each layer shall be made with the vibratory 

compactor at a speed not exceeding 60 linear feet per minute.  It shall, however, 
remain the Developer/Contractor’s responsibility to determine the amount of 
compaction in excess of the minimum required to prevent subsequent settlement 
of the backfill.  

 
 Any subsequent settlement of the finished surfacing during the one (1) year 

warranty period shall be the Developer/Contractor's responsibility and shall be 
promptly repaired by the Developer/Contractor at no cost to the North City Water 
District.  

 
 The Developer/Contractor shall remove and dispose of all excess excavated 

material by at his expense. 
 
 CM-2.2 Compaction Testing:  
 
 Compaction testing will be required for all backfilled trenches.  A minimum of one 

testing location shall be chosen for each 200 feet of water main installed.  A 
separate test shall be performed for each two (2) feet of depth.  The Developer, or 
the Contractor, shall contract the services of a qualified and District approved 
geotechnical consultant to perform the compaction testing.  All testing (and 
retesting) shall be at the Developer/Contractor's expense.  Testing locations shall 
be chosen by the District’s field inspector.  Compaction results shall be furnished 
to the District prior to paving.  Recompaction and retesting will be required for any 
tests which do not pass the compaction testing.  Satisfactory compaction tests do 
not relieve the Developer/Contractor of the responsibility to provide trenches which 
will not fail.  Subsurface settlements within the warrantee period will remain the 
responsibility of the Developer/Contractor. 

 
 Materials excavated from trenches may be used as backfill outside of paved areas 

that are within private property.  However the materials excavated from the trench 
are not guaranteed to be suitable to meet the standards for trench backfill.  Where 
original excavated material is unsuitable for trench backfill, imported gravel backfill 
shall be placed.  The unsuitable material shall be removed by the 
Developer/Contractor to a disposal area, in accordance with City requirements. 

 
 
 
CM-3  MAINTAINING ROAD, STREET AND DRIVEWAY ACCESS  
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The Developer/Contractor shall obey all rules and regulations of the applicable 
City, County, and State authorities regarding the closing of public streets or 
highways to the use of public traffic.  
 
The Developer/Contractor’s work shall be carried out so as to cause minimum 
disruption to traffic flow. Traffic must be kept open on those roads and streets 
where no detour is possible. The Developer/Contractor shall provide, erect, and 
maintain at all times during the progress or temporary suspension of the work, 
suitable barricades, fences, signs, danger lights, signals or other adequate 
protection per City standards.  All traffic control devices shall meet City and 
WSDOT standards.   
 

CM-4  PERMITS AND EASEMENTS 
  

Where the trench lies within a City right-of-way the Developer/Contractor shall 
secure the applicable right-of-way permits from the City.  Where the trench is to be 
dug within private property, the Developer/Contractor shall secure the necessary 
clearing and grading permits and the necessary easements prior to the start of 
construction. Easements shall be obtained, prepared and presented to the District 
as specified in the District’s Water Service Extension Agreement. 
 
Whether working in the right-of-way or an easement, the Developer/Contractor 
shall acquaint himself with the requirements of the permit or easement.  In addition, 
the Developer/Contractor shall confine his operations to the area denoted within 
the permit or easement.  At the conclusion of work within the right-of-way the 
applicable City shall provide written approval of the Developer/Contractor’s work 
as complete and accepted.  At the conclusion of work within easements, the 
Developer/Contractor shall obtain from the easement grantor a written release 
indicating that the work, and restoration of the property, has been satisfactorily 
completed in accordance with the terms of the easement.  The 
Developer/Contractor shall notify the owners of these properties 48 hours in 
advance of the time when construction will be started. 

 
CM-5  PIPE LAYING 
 
 CM-5.1 Preparation of Trench 
 
 The pipe trench shall be excavated per District Standards to the depth required so 

as to provide a uniform and continuous bearing and support for the pipe on solid 
compacted or undisturbed ground at every point between bell holes, see Section 
CM-2. 

 
 

CM-5.1 Materials Handling  
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Pipe and associated materials shall be distributed on the job no faster than can be 
used in a timely manner.  In general, no more than one week's supply of material 
shall be distributed in advance of the laying. 

 
The Developer/Contractor shall provide proper implements, tools and facilities, 
satisfactory to the District, to be used for the safe and convenient prosecution of 
the work.  All pipe, fittings, valves, and hydrants shall be carefully lowered into the 
trench, piece by piece, by means of a crane or other suitable equipment, in such 
a manner as to prevent damage to the pipeline materials and protective coatings 
and linings. Under no circumstances shall pipeline materials be dropped or 
dumped into the trench. 

 
CM-5.1 Cutting Pipe  
 
The cutting of pipe for inserting valves, fittings or closure pieces shall be done in a 
neat and workmanlike manner without damage to the pipe or lining and so as to 
leave a smooth end at right angles to the axis of the pipe. 
 
Acceptable methods of cutting cast iron pipe are sawing with a band or powered 
hack saw or with a portable, gasoline engine driven abrasive saw. When approved 
by the District, cast iron pipe may also be cut by breaking with the use of rolling 
pipe cutters, hydraulically actuated cutters such as “Wheeler” cutters or with the 
use of a sledge and cold cutter. 
 
Acceptable methods of cutting ductile iron pipe are only those done by sawing or 
milling. The flame cutting of cast iron or ductile iron pipe by means of an 
oxyacetylene torch shall not be allowed. 
 
When mechanical joint or push-on joint pipe is cut in the field, it shall be cut as 
recommended by the pipe manufacturer, and the cut end shall be reconditioned 
so that it may be used for the next joint. On push-on joint pipe, the outside of the 
cut shall be ground back or dressed as recommended by the pipe manufacturer 
and approved by the District. 

 
CM-5.1 Cleaning Pipe and Fittings  
 
All lumps, blisters and excess coating shall be removed from the bell and spigot 
ends of each pipe. The outside of the spigot and the inside of the bell shall be 
wiped clean and dry and free from dirt, grease and foreign matter before the pipe 
is laid.  
 
 

 
CM-5.1 Placing Pipe in Trench  
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Every precaution shall be taken to prevent foreign material from entering the pipe 
while it is being placed in the trench.  If the pipe laying crew cannot put the pipe 
into the trench and in place without getting earth into it, the District may require 
that, before lowering the pipe into the trench, a heavy, tightly woven canvas bag 
of suitable size shall be placed over each end and left there until the connection is 
to be made to the adjacent pipe. During the laying operations, no debris, tools, 
clothing or other materials shall be placed in the pipe. 
 
Pipe shall be laid with bell ends facing in the direction of laying, unless otherwise 
directed by the District.  On an appreciable slope, bells shall (at the direction of the 
District) face upgrade. 
 
CM-5.1 Number of Pipes Laid Before Joining  
 
Mechanical joint pipe and push-on joint pipe shall be connected as hereinafter 
specified as soon as the pipe is placed in the trench. 
 
CM-5.1 Preventing Water From Entering Pipe: 
 
At times when pipe laying is not in progress, the open ends of pipe shall be closed 
by a water-tight plug or other means approved by the District, and no trench water 
shall be permitted to enter the pipe. These provisions shall apply during the 
daytime operations as well as overnight. If water is in the trench, the seal shall 
remain in place until the trench is pumped completely dry. 
 
CM-5.1 Permissible Pipe Deflection 
 
Wherever it is necessary to deflect pipe from a straight line, either in the vertical or 
horizontal plane, to avoid obstructions or plumb stems or where long-radius curves 
are permitted, the amount of deflection allowed shall not exceed one half (1/2) of 
the manufactures allowable deflection. 
 

CM-6  JOINTING OF PIPE  
 
CM-6.1 Mechanical Joint Pipe 
 
Mechanical joint ductile iron pipe shall be installed in accordance with 
manufacturer's recommendations and as approved by the District. In general, the 
procedure shall be as hereinafter specified. The ends of the pipe shall be cleaned 
of all dirt, mud, and foreign matter by washing with water and scrubbing vigorously 
with a wire brush, after which the gland and gasket shall be slipped on the plain 
end of the pipe. The ends of ductile iron pipes 16-inches and larger and all rubber 
gaskets shall be lubricated with gasket lubricant of the type used for push-on joints. 
The end of the pipe shall then be guided carefully into the bell of the pipe previously 
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laid. The spigot shall be centrally located in the bell, the gasket placed in position, 
and the bolts inserted in the holes.  
 
When tightening bolts, the gland should be brought up toward the flange evenly, 
maintaining approximately the same distance between the gland and the face of 
the flange at all points around the socket. This shall be done by partially tightening 
the bottom bolt first, then the top bolt, next the bolts at either side, and last, the 
remaining bolts. If effective sealing is not attained at the maximum torque, the joint 
shall be disassembled and reassembled after thorough cleaning. Over stressing 
of bolts to compensate for poor installation practice will not be accepted. 
 
CM-6.2 Push-on Joint Pipe, Tyton Joint and Restrained Joint Pipe 
 
Ductile iron pipe with push-on type, mechanical joint-tyton joint and restrained type 
joints shall be laid and jointed in strict accordance with the manufacturer's 
recommendations as approved by the District. The Developer/Contractor shall 
provide all special tools and devices such as special jacks, chokers, and similar 
items required for the installation. Lubricant for the pipe gaskets shall be furnished 
by the pipe manufacturer, and no substitutes will be permitted under any 
circumstances. 
 
CM-6.2 Flanged Pipe & Fittings 
 
The jointing of flanged pipe and fittings shall be in accordance with Appendix A of 
AWWA C115. Care shall be taken to evenly tighten all bolts and to avoid 
overstressing the bolts or flanges. 
 

 At times when pipe laying is not in progress, the open ends of pipe shall be closed 
by a water-tight plug or other means approved by the District.  If water is in the 
trench when work resumes, the seal shall remain in place until the trench is 
pumped completely dry. 

 
CM-7 SETTING VALVES, FITTINGS AND COUPLINGS 
 

CM-7.1 General 
 
Valves, fittings, plugs, couplings, and caps shall be set and jointed to pipe in the 
manner hereinbefore specified for cleaning, laying, and jointing pipe. All valves 
shall be operated through a full closed and full open position. Valves shall be 
checked for proper direction of operation.  
 
 
 
CM-7.2 Valve Location 
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Inline valves along water mains shall, where possible, be located at point within 
the right-of-way where the pipeline and an extension of a property line intersect, 
unless otherwise shown on the plans. 
 
CM-7.2 Valve Boxes 
 
A valve box shall be provided for every buried valve. Valve boxes shall be as 
illustrated in the District’s Standard Details.  The valve box steel casing extension 
shall be cut to proper length so that the valve box does not ride on the extension 
when set at finish grade.  In addition, the top section of the valve box shall slide 
over the extension for a minimum distance of 8-inches. The top of the valve casing 
shall be within 8-inches of finished grade. The valve box shall be centered and 
plumb over the valve wrench nut with the box cover flush with the finish surface. 
When valve boxes are set in paved streets, particular care shall be given to the 
placing of asphaltic concrete around the box to assure compaction of the paving 
materials under the shoulder of the box. When the distance from the top of the 
valve operating nut to the top of the valve box exceeds 36 inches, an extension to 
the operating nut shall be furnished and installed.  Extension shall be a minimum 
of 12-inches long.   
 

CM-8  ANCHORAGE 
 
 CM-8.1 Limiting Pipe Diameter and Degree of Bend 
  

On all pipelines 4 inches in diameter or larger, all tees, plugs, caps, bends and all 
other locations where unbalanced forces exist shall be securely anchored by the 
use of suitable restrained joint pipe and fittings, thrust blocking or a combination of 
the two. No vertical bend thrust blocking will be allowed. Vertical bends must be 
anchored with MJ pipe and restrained joints. 
 
CM-8.2 Thrust Blocking 
 
Reaction or thrust blocking shall consist of concrete blocking having a compressive 
strength of not less than 3,000 pounds per square inch. Thrust blocks shall not be 
backfilled for 12 hours unless authorized by the District Inspector and/or District 
Engineer. Blocking shall be placed between the undisturbed ground and the fittings 
to be anchored. Concrete blocking shall be formed with plywood and bear against 
solid undisturbed earth of the sides and bottom of the trench excavation.  The 
minimum bearing area for the blocking shall be as determined in Tables 8.2 and 
8.3. The blocking shall be so placed that, unless specifically shown otherwise on 
the plans, the pipe and fitting joints will be accessible to repairs. Eight (8.0) mil 
plastic shall be placed between all concrete and fitting or pipe. 
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TABLE 8.2* 
 

SIZE 
TEST 

PRESSURE 
(PSI) 

THRUST AT FITTINGS IN POUNDS 
A B C D E 

TEE AND 
DEAD 
ENDS 

90° 
BEND 

45° 
BEND 

22.5° 
BEND 

11.25° 
BEND 

4” 250 3,140 4,440 2,405 1,225 615 

6” 250 7,070 9,995 5,410 2,760 1,385 

8” 250 12,565 17,770 9,620 4,905 2,465 

10” 250 19,635 27,770 15,030 7,660 3,850 

12” 250 28,275 39,985 21,640 11,030 5,545 

14” 250 38,485 54,425 29,455 15,015 7,545 

16” 250 50,265 71,085 38,470 19,615 9,855 
 

TABLE 8.3* 
 

SOIL TYPE SAFE BEARING LOAD 
(PSF) 

MUCK, PEAT, ETC. 0 

SOFT CLAY 1,000 

SAND 2,000 

SAND AND GRAVEL 3,000 

SAND AND GRAVEL CEMENETED WITH CLAY 4,000 

HARD SHALE 10,000 
 
 Table 8.2 and 8.3 Notes: 
 

1. Contractor to provide blocking adequate to withstand full test pressure. 
2. Divide thrust by safe bearing pressure to determine required. 
3. Areas to be adjusted for other pressure conditions.  
 
*Tables adapted from Washington State Department of Transportation Standard Plan B-90.40-00 

 
  
  

Attachment A



 
 

25 

 
 

CM-8.3 Mechanical Joint Restraint Glands 
 

With suitable conditions, anchorage may be obtained with the use of ductile iron 
mechanical joint restraint glands with set screws, as specified in item A-3.2, in 
place of the follower glands normally furnished for pipe and fittings. The installation 
of the glands shall be in accordance with the manufacturer's recommendations. 
Care shall be taken to see that the mechanical joint bolts are completely tightened 
and that there will be no further deflection before tightening the set screws. 
 
CM-8.4 Anchorage for Hydrants 

 
Hydrants shall be anchored by means of mechanical joint restraint glands as 
specified in Item CM-8.3. above unless otherwise directed by the District.  
 
CM-9  SETTING FIRE HYDRANTS 

 
CM-9.1 General 

  
 Hydrants shall be inspected in the field upon arrival to determine proper working 

order prior to installation.  Hydrants shall be set according to the District’s standard 
details including set plumb and set to the established grade utilizing hydrant 
extensions if necessary.  Hydrants shall also be set with the center of the nozzle 
being between 18 and 24 inches above final grade.  Hydrants shall be backfilled 
with gravel under and around the barrel drain.  The barrel shall be supported on a 
concrete bearing block.  See District’s Standard Details 2 through 5. 

 
CM-9.2 Hydrant Locations   
 
Hydrants shall be located as shown on the plans or as directed by the District. 
Where possible, hydrants shall be located at point within the right-of-way where 
the pipeline and an extension of a property line intersect, unless otherwise shown 
on the plans. Hydrant locations shall provide complete accessibility to the hydrant 
and shall minimize the possibility of damage from vehicles or injury to pedestrians. 
 
CM-9.3 Hydrant Installation 
 
All hydrants shall stand plumb and shall have the pumper nozzle facing the curb 
or the center of the street.  Each hydrant shall be connected to the main with a 6-
inch ductile iron branch controlled by an independent 6-inch gate valve. All 
hydrants shall be set with the ground line marked on the hydrant at finish grade or 
as directed by the District Inspector.  Hydrants shall be set on a concrete base 12 
inches by 12 inches square and 4 inches deep and shall be backfilled to three (3) 
inches above the bottom hydrant flange with 1 cubic yard of 1 ½ inch washed drain 
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rock. The remaining trench depth shall be backfilled with 5/8-inch minus crushed 
rock placed in 8-inch layers and compacted to 95% density. A 3 foot square by 6” 
deep concrete pad with #4 bar shall be poured around the base of the hydrant and 
shall be flush with the surface. 
 
All chains shall be removed from hydrants. The hydrant shall be painted with two 
coats of paint as specified in the construction materials section.   

 
 Relocated fire hydrants shall meet the same requirements as new fire hydrants for 

grade, backfill, blocking and installation of a culvert.  After relocation, the fire 
hydrant shall be painted like new.  Relocated fire hydrants shall be subject to the 
same hydrostatic pressure and purity tests as new fire hydrants.  

 
CM-10  INSTALLATION OF FIRE HYDRANT BOLLARDS 
 
 When directed by the District, fire hydrant bollards shall be set with the tops of the 

posts at the same elevation as the top of the operating nut. Hydrant bollards shall 
be set at a minimum distance of 3-feet 6-inches from the center of the hydrant. The 
exposed portion of the posts shall be painted with primer and two coats of paint as 
specified in the construction materials section.  See North City Water District’s 
Standard Details 2 through 4. 

 
CM-11 INSTALLATION OF AIR-RELIEF ASSEMBLIES 
 
 Vacuum and air-relief valve assemblies shall be installed as shown in the North City 

Water District’s Standard Details 21 and 22. Taps for the valves shall be made on 
the top of the pipe and shall be located at the high point of the main line. Valves 
shall be located 90° to the tap location on the main.  The line from the tap location 
to the valve shall be constructed with continuous positive slope between the two 
points.  

 
CM-12 INSTALLATION OF BLOW-OFF ASSEMBLIES 
 
 The blow-off assemblies shall be installed as shown on plans approved by the 

District. 
 
CM-13 INSTALLATION OF SERVICE LINES 
 
 The services shall be installed as shown on the standard details (#7-10).  Services 

shall be installed in one piece with no splices, unless approved otherwise by The 
District for special conditions.   

 
CM-14 CONCRETE THRUST BLOCKING 
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 Concrete thrust blocking shall be cast in place and have a minimum of 
1/4-square-foot bearing against the fitting and 2 square feet of bearing against 
undisturbed soil and shall be clear of joints so as to permit taking up or dismantling 
joint.  All poured in place blocking shall have a minimum measurement of 12 inches 
between the pipe and the undisturbed bank.  All blocking configurations and sizes 
shall be per the standard detail.  All blocking as shown on the standards are 
considered as minimums, and consideration should be given to unusual 
circumstances and topography.   

 
CM-15 AUGERED OR BORED CASINGS 
 
 Water mains installed in casing pipe shall be made by jacking, driving, or augering 

a steel casing pipe beneath the surface.  No open excavation shall be made closer 
than six feet from the edge of pavement.  The diameter of the casing shall be 
sufficient to allow installation of the water main and also to provide allowance for 
adjustment of the water main to proper line and grade.  Wall thickness shall be 
sufficient to withstand installation force and highway loading and shall not be less 
than 3/8-inch.  After installation of the water main, and with the approval of the 
inspector, sand shall be placed in the casing pipe to fill all voids.  Casing ends shall 
be sealed using linkseal, mortar, or other approved method.  

 
 Restrained mechanical joint pipe shall be installed in all casings.  Approved 

stainless steel casing insulators (Cascade Water Works Manufacturing, or equal) 
shall be used to protect the pipe and adjust it to proper grade.  The water main 
may be pushed or pulled into the casing pipe, unless MEGALUGS are used for 
joint restraint, in which case the water main should be pulled into and through the 
casing pipe. 

 
 All bore pits or related excavations shall be closed at the end of each day.  Ditches 

must be backfilled or covered with steel sheets and, within public or private rights-
of-way, barricaded with minimum 5-feet high chain link fencing and flashing 
warning lights to prevent people or animals from falling into the trench. 

 
 The requirements of the roadway agency as contained in the construction permit, 

or as issued by oral instructions of the authorized representative of the roadway 
agency shall be followed by the Developer/Contractor. 

 
CM-16 HYDROSTATIC TESTING DISINFECTING 
 
 All pipelines shall be tested and disinfected prior to acceptance of work.  All pumps, 

gauges, plugs, saddles, corporation stops, miscellaneous hose and piping, and 
measuring equipment necessary for performing the test shall be furnished, 
installed, and operated by the North City Water District. 
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 The pipeline shall be backfilled sufficiently to prevent movement of the pipe under 
pressure.  All thrust blocks shall be in place and time allowed for the concrete to 
cure before testing.  Where permanent blocking is not required, the 
Developer/Contractor shall furnish and install temporary blocking. 

 
 As soon as pipe is adequately secured against movement under pressure, it may 

be filled with water. 
 
 After the pipe is filled and all air expelled, it shall be pumped to a test pressure 

equal to 1.5 x Line Pressure or 150 psi whichever is greater @ the highest piont, 
and this pressure shall be maintained for a period of 1 hour or what the District 
feels is suitable.  In accordance with manufacturer's recommendation, all valves 
may be limited to a pressure differential equal to the rated pressure of the valve 
(200 psi minimum), but shall not restrict the test pressure of the main.  Mainline 
testing shall be made with the hydrant auxiliary gate valves open and pressure 
against the hydrant valve.  Hydrant ports shall also be tested to hold static pressure 
without any visible leaks.  Hydrostatic tests shall be performed on every complete 
section of water main. 

 
 In addition to the hydrostatic pressure test, a leakage test shall be conducted on 

the pipeline.  The leakage test shall be conducted at the same pressure as the 
hydrostatic pressure test for a period of not less than 1/2 hour.  The quantity of 
water lost from the main shall not exceed the number of gallons per hour 
determined by the formula: 

 
 L = ND(P)0.5 
     7,400 
 
  in which L = Allowable leakage, gallons/hour 
    N = No. of joints in length of pipeline tested 
    D = Nominal diameter of the pipe in inches 
    P = Avg. test pressure during leakage test, psi 
 
 Defective materials or workmanship, discovered as a result of the tests, shall be 

replaced by the Developer/Contractor at the Developer/Contractor's expense.  
Whenever it is necessary to replace defective material or correct the workmanship, 
the tests shall be rerun at the Developer/Contractor's expense until a satisfactory 
test is obtained. 

 
 As sections of pipe are constructed and before pipelines are placed in service 

they shall be sterilized in conformance with the requirements of the State of 
Washington, Department of Health. 

 
CM-17 DISINFECTING 
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 Before being placed in service, all new water mains and repaired portions of, or 
extensions to, existing mains shall be chlorinated and a satisfactory bacteriological 
report obtained.  Temporary or permanent physical connections shall not be 
allowed between the existing distribution system and non-disinfected pipelines 
constructed without a State Department of Health approved backflow preventer 
(double check valve assembly or better) temporarily installed in the connecting line 

 
 Chlorine shall be applied in one of the following manners, listed in order of 

preference, to secure a concentration in the pipe of at least 25 ppm: 
 
 (1) Injection of chlorine-water mixture from chlorinating apparatus through 

corporation cock at beginning of section after pipe has been filled and with 
water exhausting at end of section at a rate controlled to produce the desired 
chlorine concentration. 

 
 (2) Injection similarly of a hypochlorite solution. 
 
  
 
 After the desired chlorine concentration has been obtained throughout the section 

of line, the water in the line shall be left standing for at least 24 hours.  Following 
this, the line shall be thoroughly flushed and a water sample collected.  The line 
must not be placed in service until a satisfactory bacteriological report has been 
received.  If the District feels the need to up the Chlorine dosage, the standing time 
can be lowered, This could take place if the North City Water District Operations 
Manager approves the method. 

 
 Discharge of hypo chlorinated water to surface waters is strictly prohibited.  A 

reducing agent shall be applied to the water to be wasted to neutralize the chlorine 
residual remaining in the water.  Federal, state, and local regulatory agencies 
should be contacted to determine special provisions for the disposal of heavily 
chlorinated water.  This is to include lakes, rivers, streams, and any and all other 
waters where fish or other natural water life can be expected.  Hypo chlorinated 
water may be required to be trucked off site and disposed of at a sewer treatment 
plant or other approved location. 

 
 District representatives only shall be allowed to operate existing and new tie-in 

valves.  Developer/Contractor's personnel are expressly forbidden to operate any 
valve on any section of line which has been accepted by the District. 

 
CM-18 FLUSHING / Polly Pigs 
 
 Upon completion of pipe laying and installation of any service lines, Polly Pigs shall 

be flushed so that all dirt and foreign matter shall be removed by a thorough 
flushing through all hydrants, blow offs or other approved means.  Each section of 
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newly laid pipe between valves or dead ends shall be flushed independently, and 
fire hydrants or other dead end appurtenances shall be flushed simultaneously 
with the parent line.  A minimum flushing velocity of 2.5 fps shall be developed in 
the main. 

 
 The Developer/Contractor shall be responsible for scheduling and organizing his 

work so as to use flushing water only during off-peak hours and in the most 
economical manner.   

 
 No flushing shall be performed without the North City Water District Personnel. 
 
CM-19 CONNECTION TO EXISTING WATER MAIN 
 
 Wet tap connections shall be installed as shown on the Plans and the tapping valve 

shall remain closed. 
 
 Cut-in tees and crosses shall be installed as shown on the plans and the valves 

on the branches of the tee or cross shall remain closed. 
 
 At connections of new piping to existing piping all of the new piping, appurtenances 

and blocking shall have been installed, disinfected and tested.  The 
Developer/Contractor is required to use a state approved backflow prevention 
device for filling, testing and flushing of the new water system prior to cutting into 
the existing line. 

 
 The District shall be notified three (3) working days in advance of all scheduled 

connections.  No cut-in connections or connections of new piping to existing piping 
will be scheduled on Fridays or Mondays. 

 
 All equipment and material necessary to make the connections shall be delivered 

to the site prior to the start of work.  Bolts, flanges, gaskets, couplings and all 
accessories shall be checked and assembled where possible by the 
Developer/Contractor and verified by the District prior to shut down of the water 
system.  Tapping tees and valves shall be air tested prior making tap. 

 
 Before connection or cut-in, the fittings, pipes, valves, and couplings shall be 

cleaned and sterilized with chlorine solution in the same manner as provided for 
the pipeline.  The cleaning and sterilizing shall be done immediately prior to 
installation and in the presence of the District.  Once the is started on this 
connection, it shall proceed continuously without interruption and as rapidly as 
possible until completed.   

 No shut-off of mains will be permitted overnight or over weekends or holidays.  The 
Developer/Contractor may be required to perform the connection during times 
other than normal working hours 
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 After connection to the existing system, the opening of valves shall be done with 
the authorization of, and in the presence of, the District's authorized 
representative. 

 
CM-20 ASBESTOS/CEMENT WATER PIPE 
 
 As far as we know no AC Pipe exists in the District. But any work to be performed 

upon existing asbestos/cement water pipe if it does exist shall be in conformance 
with the latest edition of "Recommended Standard Asbestos/Cement (AC) Pipe 
Work Practice Procedures and Training Requirements," adopted and published by 
the Pacific Northwest Section of the American Water Works Association, which is 
included herein by reference, and Chapter 296-65 of WAC, except as revised 
herein.  Any AC pipe which is removed from service and is not disturbed may be 
capped and abandoned in place.  Any exposed and disturbed pipe to be removed 
from service shall be removed and disposed of at an appropriate waste site.  The 
disturbed pipe may not be relocated in the trench or otherwise disposed of on site.  
No new or used AC pipe is to be installed in the North City Water District.  Disposal 
of any removed materials shall be at an approved off-site facility, in accordance 
with the above publications.  All materials, equipment and safety gear shall be on 
site prior to cutting, tapping or removing any AC pipe. 

 
CM-21 RESTORATION OF DISTURBED AREAS 
 
 Restoration of public and private improvements shall be performed by experienced 

Contractors or by employees of the Developer who are qualified in this type of 
work. 

 
 The Developer/Contractor shall be responsible to maintain all roadway areas until 

the permanent repair is accomplished. 
 
 The Developer/Contractor shall limit construction time on each easement to the 

very minimum possible, including the time required for installation and testing.  
Restoration work shall follow immediately after pipe testing with due allowance for 
weather and season of year. 

 
 Asphalt Pavement 
 
 The existing asphalt concrete shall be cut on a neat line with a cutting disc or 

similar approved tool prior to excavation.  Before the end of each day the trench 
shall be backfilled and compacted and a temporary cold mix patch shall be placed 
and maintained in good condition until replaced.   

 
 Immediately prior to permanent resurfacing of bituminous surfaced roads, the 

edges shall be re trimmed 18 inches wider than the excavation with straight vertical 
edges free from irregularities and the cold mix shall be removed.  Edges of the 
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trimmed surfacing shall be thoroughly tacked with an emulsified asphalt and 
asphalt concrete shall then be placed and compacted to the grade of the original 
surface.  All asphalt joints shall be sealed with an approved sealer. 

 
 Crushed Surfacing 
 
 The existing gravel roadway shall be restored by grading the surface to a uniform 

grade to the width of the roadway prior to construction. 
 
 Where ditch sections are disturbed during construction, the ditch shall be restored 

to the same cross sections as existed prior to construction and shall be restored 
prior to placement of the crushed surfacing. 

 
 The Developer/Contractor shall spread the crushed surfacing as each load is 

placed and shall compact the crushed surfacing after the material has been 
spread. 

 
 Landscaped and Improved Areas 
 
 All improvements and landscaping within the construction area which are 

damaged, destroyed or the use thereof interfered with due to the operation of the 
Developer/Contractor shall be immediately restored to their former conditions by 
the Developer/Contractor at the Developer/Contractor's expense, using the 
services of a qualified nursery and/or sod installation company, except where 
noted otherwise.  Notice should be given to the property owners along the route of 
construction by the Developer/Contractor advising them of the methods to be used 
to preserve and restore the improvements. 

 
  
 
 
 Unimproved Areas 
 
 All areas disturbed by this construction for which no other restoration is specified, 

and for which there were no private improvements existing prior to construction, 
shall be seeded for erosion control. 

 
 Seeding shall not be done during windy weather or when the ground is frozen, 

excessively wet, or otherwise untillable.  Seed shall be placed at a minimum rate 
of 120 pounds per acre. 

 
 Seeding, fertilizing and mulching shall be installed using an approved type 

hydroseeder.  If hand seeding is used with prior approval, evidence of vigorous 
growth, in the opinion of the District, will be required prior to final acceptance. 
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 Fertilizer shall be applied in accordance with the procedures and requirements for 
seeding at a minimum rate of 500 pounds per acre. 

 
 Wood cellulose fiber mulch shall be applied in accordance with the procedures and 

requirements for seeding at a minimum rate of 2,000 pounds per acre. 
 
CM-22 INSTALLATION OF PRESSURE-REDUCING STATION 
 
 Excavation shall be carried to the proper grade and to a dense undisturbed firm 

foundation.  Grade shall be as shown on drawings, but in no case shall the top 
slab extend higher than adjoining road grades.  The vault shall be carefully placed 
on a prepared foundation of foundation gravel.  The excavation shall be kept free 
of ground and surface water during installation.  The Developer/Contractor shall 
use caution at all times to prevent flotation of the vault. 

 
 Backfill around the structure shall be carefully placed in layers not over 12 inches 

thick and mechanically compacted.  No brush, topsoil, organic material or asphalt 
shall be used in backfilling.  Where original excavated material is unsuitable for 
backfill, as determined by the Engineer, imported gravel backfill shall be placed.  
The unsuitable material shall be removed by the Developer/Contractor to a 
disposal site, in accordance with County requirements.  The backfill shall be 
compacted by mechanical compactors to 95% of maximum density, ASTM D-698, 
to finished grade. 

 
 The piping, vault and metal items shall be painted as described under 

MATERIALS.  All surfaces shall be clean and dry.  No painting shall be done before 
the prepared surfaces are approved by the Engineer.  The pipe shall be empty and 
the surfaces shall be free of all moisture and condensation before application 
begins. 

 
 Upon completion of the installation the Developer/Contractor shall furnish the 

services of a technical manufacturer's representative for the pressure relief and 
pressure reducing valves.  The technical representative shall check the installation, 
test the equipment, place it in operation and train the District's representative. 
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North City Water District 

Earthquake Early Warning – Pilot 
Project Implementation Predesign 
Report 
September 3, 2019 

Daniel R. Ervin, P.E. 
Varius Incorporated    

 
The seismic resiliency of a water system dictates the seismic resiliency of an entire urban region. As a result, it is critical for water systems to rapidly 
recover from earthquake impacts. In order to maximize resiliency, there is a need for municipal water systems to manage seismic programs and 
implement sound seismic practices. 

The United States Geological Survey (USGS) has recently developed a new and powerful technology to give advance warning of earthquake shaking. 
This new technology (called ShakeAlert™ on the West Coast of the United States) can be used to prepare for earthquakes and minimize their damage 
and destruction. Water systems can take advantage of this new technology to save lives and protect assets following a large, destructive earthquake. 
In April 2017, the USGS invited select water systems to participate in the new ShakeAlert™ earthquake early warning system which is designed to protect 
West Coast businesses and residents from a large Cascadia Subduction Zone earthquake. ShakeAlert™ is currently in beta-testing mode while the 
accuracy and reliability of the system are being evaluated. Selected users can participate in the beta-testing process by becoming a “Pilot Project” 
participant through early adoption of the technology and an agreement to participate and assist the USGS in gathering data and perfecting the alarm 
signal. The North City Water District (District) has been invited to participate in the ShakeAlert™ system and become one of the early adopters of the 
early warning technology. Water systems are suitable early adopters of Earthquake Early Warning technology because they can use the warning signal 
to save a community’s most precious resource, water, and they can do this at low cost and low risk. In April 2019, the District authorized a study (by 
Varius Inc) to identify the details of how Earthquake Early Warning could be used to benefit the District. 

I. Background 

The ShakeAlert™ earthquake early warning system uses a network of 
sensors installed up and down the west coast of the United States to 
“listen” for the acoustic signature of an earthquake (commonly referred 
to as the “P” wave). The sensors pass data in real-time to computer 
networks at Cal Tech, Cal Berkeley, and the University of Washington 
where the size and epicenter of the earthquake is estimated, and the 
warning signal is processed. This information is then made available to 
the public through servers at the University of Washington and 
participating universities. An early warning alarm of several seconds up 
to 4 minutes can be pushed forward to users via an internet connection 
from the University of Washington. 

The invitation to participate in the earthquake early warning Pilot 
Project is limited to organizations and agencies that can take 
advantage of the alarm signal and take actions to reduce financial 
losses or improve public health and safety during and after a quake. 
The actions taken must be fault-tolerant and present little or no liability 
from false alarms or missed alarms. This limitation will remain in 
place for several years while the ShakeAlert™ system is tested, 
tuned, and perfected. 

The District fits the Pilot Project criteria and the District is a suitable 
candidate for Pilot Project participation in the ShakeAlert™ system. 
This will give the District and their customers access to the 

ShakeAlert™ system now, before the Earthquake Early Warning 
system is available to the general public. 

To become a ShakeAlert™ user, four steps must be 
completed. 

Step 1. The District must develop a plan that details how the 
ShakeAlert™ signal can be beneficially used in the District to save 
lives and reduce damage. These uses must be fault-tolerant and able 
to accommodate false and missed alarms without damage or 
significant cost. 

Step 2. The District must develop policies which will ensure that 
the ShakeAlert™ alarm will be contained within the District and its 
authorized personnel (no public notification is allowed at this time) and 
that the alarm will not cause damage or present a nuisance to the 
public. 

Step 3. The District must make an application to the USGS and 
request Pilot Project status. The Pilot Project application relies on the 
work included in the first two steps and this information is used by 
USGS to determine if the District is a suitable beta-testing (Pilot) 
partner. 

Step 4. Following Pilot Project approval, the District must acquire 
the ability to connect to the servers at the University of Washington 
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and convert the USGS alarm signal into a format that can be used by 
the existing Supervisory Control and Data Acquisition (SCADA) 
system.  

Following completion of these four steps, the District will be able to 
automatically respond to an earthquake alarm and “harden” the water 
system before destructive shaking begins. The intent of the hardening 
action is to minimize damage, reduce losses, and improve the 
reliability of the public water supply system. Recent experience with 
large earthquakes in other parts of the world demonstrate that an un-
hardened municipal water system can be out of service for more than 
60 days following a subduction-zone quake. Earthquake hardening 
can be used to reduce asset loss and damage and significantly reduce 
the amount of time customers are out of service. While earthquakes 
cannot be predicted, and they cannot be stopped, an advanced warning 
of an earthquake can be used to reduce losses, minimize damage, and 
protect lives and property. 

 

II. Objective 

The District has retained Varius Inc. (Varius) to assist in evaluating the 
applicability of using Earthquake Early Warning Technology in the 
District and to prepare the District to make an application to the USGS 
for Pilot Project status. 

This report is intended to be used by the managers and elected officials 
of the North City Water District to plan for and respond to the advance 
warning of an earthquake from the ShakeAlert™ Earthquake Early 
Warning system. It will also serve as a useful resource during the 
application for the Pilot Project from USGS and will be an attachment 
to that document. 

This report will: 

1. Identify the actions that are recommended immediately after an 
earthquake alarm is received. 

2. Include sufficient information to assist in the completion and 
application to USGS for Pilot Project status and be written to serve as 
an appendix to that application. 

3. Identify a recommended configuration for the software and 
hardware necessary to receive and process the earthquake alarm signal. 

4. Recommend the automatic actions that should be initiated 
immediately following an earthquake alarm signal. 

5. Identify policies that should be considered to take full advantage 
of the early warning opportunities. 

6. Identify potential future actions and improvements related to 
early warning to improve the value of the system to the District. 
 
 

III. Executive Summary 

The District has been a leader in emergency response planning and has 
an obligation to plan for natural disasters. 

The ShakeAlert™ Earthquake Early Warning system is a tested and 
proven technology and is available to selected users now. While the 
accuracy and reliability of the ShakeAlert™ system are expected to 
improve over the years, it is suitable for use now and there is no 
advantage to the District to wait to implement this  technology. 

The ShakeAlert™ Earthquake Early Warning System can be used to 
make a significant improvement in the District’s ability to provide 
service to customers following a large and damaging Cascadia 
Subduction Zone earthquake. Experience with other large quakes 
around the world demonstrate the frailty of un-hardened water systems 
and the value in early warning preparations. Seattle Public Utilities has 
notified wholesale customers (like the District) to prepare for an outage 
of at least 60 days following a quake. In addition, the early warning 
signal can be used to protect facilities and minimize asset loss after an 
earthquake. 

The District’s utility system has been designed to be robust and reliable 
and there is reason to believe that many of the District’s pump stations, 
supply stations and reservoirs will survive a large earthquake. The 
primary objective of an effective earthquake early warning plan, 
therefore, is to save the stored water in the reservoirs and prevent 
the reservoirs from emptying due to broken water mains. A 
secondary objective is to prevent fires in the supply stations and 
pump stations following an earthquake. If the reservoirs hold water 
- and the supply and pump stations are serviceable – water service 
can be provided to a traumatized community following a Cascadia-
size earthquake event (estimated at 8.0 or larger magnitude). 

There is a significant positive return on investment for early adoption of 
the ShakeAlert™ technology. ShakeAlert™ should be installed and 
placed on-line as soon as possible. 

The ShakeAlert™ system will be installed in phases so that the most 
critical and beneficial features of the technology can be in place and 
online as soon as possible. Phase 1 is detailed in this report. Future 
phases will be evaluated separately and used to improve the technology 
and take advantage of advanced features. 

Some new hardware, an electronic device called an “OmniMonitor©”, 
will be required to interface with the ShakeAlert™ system and capture 
and decode the alarm signal. This hardware is provided by a third-party 
vendor and is a device manufactured explicitly for this purpose. We do 
not anticipate that any new SCADA hardware will be required to 
interface with the OmniMonitor©, however, some new software or 
programming may be needed in the existing SCADA system to 
implement the hardening actions as a result of the earthquake early 
warning alarms. 

Phase 1 will include the following actions by zone (in response to an 
earthquake alarm): 

432 Zone: 
• Close – 432 Reservoir Valve 
• Throttle – No Actions (NA) 
• Stop Pumps – No Actions (NA) 
• Take no action – Supply Station 2 
• False Alarm Supply – 502 Zone via PRVs 

 
502 Zone: 
• Close – NA 
• Throttle – NA 
• Stop Pumps – NA 
• Take no action – Supply Station 1, Supply Station 3 
• False Alarm Supply – Supply Station 1 and Supply Station 3 
 
590 Zone: 
• Close – 590 Reservoir 
• Throttle – NA 
• Stop Pumps – Pump Station 1, Pump Station 2 
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• Take no action – Supply Station 4 
• False Alarm Supply – Supply Station 4 
 
615 Zone: 
• Close – NA 
• Throttle – NA 
• Stop Pumps – North City/Denny Clouse Pump Station 
• Take no action - NA 
• False Alarm Supply – 590 Zone Via Check Valve 
 

System-Wide (not site-specific) Actions 

• Use an on-site seismic sensor to verify the ShakeAlert™ Alarm 
(by corroborating arrival of the P wave in the correct temporal 
window) to differentiate between a likely earthquake and a likely 
false alarm. Initiate non-fail-safe actions based on high probability 
alarms (Disable emergency power generators at the District Office, 
the North City/Denny Clouse Pump Station, the Maintenance 
Facility and the Communications Building and leave the power off 
until manual reset). 

• Notify District Personnel that an earthquake alarm has been 
triggered from the OmniMonitor via email. 

Future phases should include the following additional actions (in 
response to an earthquake alarm): 

• Add Uninterruptable Power Supplies to key control system and 
control action components (battery, not Engine-Generator set 
based) 

• Perform a study to identify optimum valve closure speeds for the 
reservoirs. 

• Add SCADA to PRVs future flow control. 

• Relocate Pump Station 1 from its current location near 8th Avenue 
NE to the new District maintenance facility at 15th Ave NE and NE 
158th Street in order to improve resilience and survivability 
following a quake. In addition, this location provides the ability to 
add terminal storage (as much as 1.5 mg) that can be configured 
and easily isolated for use as long-term supply following an 
earthquake. 

• Complete pipeline loops to areas of the District served by single 
pipelines (i.e. Sheridan Beach) and replace all old cast iron 
pipelines in local landslide hazard or liquefaction or flood zones 
with earthquake resistant pipelines. 

• Harden (replace with special earthquake-resistant piping) selected 
pipelines within the District to connect strategic public distribution 
sites with the hardened reservoirs (for long-term supply following 
a quake). 

There is no cost to “buy into” the ShakeAlert™ system, it has been 
publicly funded. There are also no on-going subscription costs to 
maintain access to the ShakeAlert™ system that is maintained by the 
USGS. There are some costs to plan for the ShakeAlert™ alarm (this 
predesign effort and the subsequent Pilot Project Application) and 
some costs to connect to the ShakeAlert™ alarm signal using the 
OmniMonitor©. This work, Phase 1, is estimated to cost 
approximately $120,000 (excluding contingency). In addition, there 
are some ongoing monthly costs to maintain the OmniMonitor© and 

provide software updates and periodically service and maintain the 
unit to ensure it remains operational and connected to the USGS 
network. We anticipate these costs are approximately $250/month. 

ShakeAlert™ is available now following acceptance as a Pilot 
Project participant by the USGS. Some work is necessary to prepare 
the Pilot application (1 month) and some work is necessary to acquire 
and connect the OmniMonitor© (3 months). We recommend that 
the District complete the Phase 1 work as soon as possible and 
budget for the Phase 2 work in 2020. Phase 1 can be operational 
within three months of USGS acceptance of the Pilot Project 
Application. 

 

IV. SHAKEALERT™ System Architecture 

The ShakeAlert™ Earthquake Early Warning (EEW) signal originates at 
the University of Washington from computer servers that are configured 
specifically for making EEW available to remote users (like the 
District). When an earthquake occurs, the USGS ShakeAlert™ system 
generates an EEW alarm signal. That alarm signal includes data about 
the calculated epicenter (location) of the quake, the magnitude of the 
quake, the expected intensity of the shaking that will be caused by the 
quake at your location, the time to shaking, and a “confidence” rating.”. 
These values are pushed to authorized users over an encrypted internet 
connection. The District will receive the signal using an electronic 
device specifically designed and manufactured for that purpose. The 
device is a programmable logic controller that has been equipped with 
special communication modules to connect to and “talk” to the host 
computers at the UW and special decoding software that calculates 
local shaking intensities and timing. The device is called an 
“OmniMonitor©” and is available from a third party via direct 
purchase (coordinated by Varius). 

The ShakeAlert™ alarm signal that is received from the USGS is in a 
prototype configuration and the reliability and accuracy of the signal is 
still being evaluated and improved. It is important that prototype users 
(like the District) can tolerate false and missed alarms without damage 
or inconvenience to the public and without incurring significant liability 
for the District or for the USGS. For this reason, fault tolerance is one 
of the primary design and implementation goals for the earthquake early 
warning system. This requirement will be a significant issue in the 
phasing of EEW, in that some beneficial pre-earthquake actions (for 
example, E/G set disabling, and power supply disconnect at Pump Station 1 
and 2) might need to be deferred to a second phase when the signal is 
more reliable. 

V. OmniMonitor© Configuration 

The device that will be used to connect to the ShakeAlert™ alarm 
network at U.S.G.S. and provide an alarm interface and data conversion 
for the existing SCADA system is an industrial-hardened 
programmable logic controller called an OmniMonitor© (Unit) 
manufactured by Weir-Jones and Associates in Vancouver Canada. The 
device is modified for Varius and for the ShakeAlert™ network with 
special communication modules to connect to the ShakeAlert™ 
network and to provide cyber-safe connection to the SCADA system. 
The device is UL labelled. 

The OmniMonitor© connects to the U.S.G.S. network through a 
conventional RJ45 internet connection. The device does not employ a 
static IP address but rather a dynamic IP address. This makes it 
impossible to initiate internet communications from outside the 
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connection location or to connect to the internet using any device 
outside the connection location. In other words, the device must call out 
to you, you cannot call in to the OmniMonitor©. This protects the 
device, and the District’s SCADA system, from hacking and other 
outside internet-related security threats. 

The OmniMonitor© connects to the SCADA system through two on-
board relays, each able to be user configurable to respond to 
earthquakes of different threshold values. For example, one relay could 
be configured to close at any magnitude 6.5 or larger event and the 
second relay could be configured to close at any 8.5 or larger event. 
Each relay is form C and operates as a dry contact closure, in this way 
it is impossible to pass digital data across the relay interface and this, in 
turn, increases security for the SCADA system. There is no ability to 
make a digital data connection from the SCADA system to the internet 
through the OmniMonitor© connection. After alarm initiation, one of 
the two relays are closed (based on expected earthquake magnitude) and 
remains closed until the system is reset. 

The Unit includes two front-mounted pushbuttons. One is a “TEST” 
button which closes both on-board relays and this action can be 
programmed to initiate a test sequence in the SCADA system. The 
second button is a “RESET” button which un-latches the two on-board 
relays. Three indicator lights are provided showing “POWER” (Unit is 
on), “STANDBY” (the Unit is functioning properly and has a valid 
connection to the USGS network) and “ALARM” (a ShakeAlert™ 
alarm has been triggered by the USGS network).  

The ShakeAlert™ network initiates an alarm condition using pre-
programmed threshold magnitudes (selected by USGS) and pushes this 
alarm, along with some alarm data, to the OmniMonitor©. The 
OmniMonitor© in turn calculates the expected time to shaking at the 
Unit location (using geo-spatial data and on-board algorithms) and also 
the expected shaking intensity using shake-terrain maps from USGS 
and transmitted with the alarm event. This closes either relay one or 
relay two based on user-setpoints. Each alarm setpoint can be used to 
initiate different shutdown or hardening actions through the SCADA 
system. 

The Unit will be mounted near the SCADA master and will include an 
attached seismic sensor that can be used to verify false-alarms and used 
to alarm after-shocks if the USGS ShakeAlert™ system is off-line 
(which is likely following a subduction-zone event). The on-board P-
Wave detector will be programmed to “watch” for the P wave at the 
Unit location based on propagation algorithms triggered by the 
U.S.G.S. alarm. If the P wave arrives at the on-board seismic sensor 
within the time calculated based on the ShakeAlert™ alarm, the system 
will assume the earthquake is not a false alarm and close relay 2, the 
hard alarm relay. If no P wave is detected, relay 1 will remain closed 
and latched, but relay 2 will not close. This can be used by the SCADA 
system (through programming) to delay or soften response actions 
based one either the severity of the alarm or the likelihood that the alarm 
is a false alarm. 

The Unit is designed to communicate with operators via email and 
through connection to the SCADA system. Following an alarm 
notification from USGS, the Unit will close and latch the appropriate 
relays (see above) and send a broadcast email to those listed in the 
Unit’s configuration file. The email will include the alarm notification, 
the time the alarm was received, the expected magnitude and the 
expected time to shaking. In addition, the Unit will periodically send an 
email to those addresses listed in the configuration file with Unit status, 
including TEST and RESET activations. 

The Unit will be mounted by Varius staff using space that is dedicated 
for this purpose. Varius will connect the Unit to 120VAC power and to 
the internet using an RJ45 connector. Both power and internet 
connections must be available within 48” of the Unit location. Varius 
will also provide and mount a spade-type terminal block for connection 
to the SCADA system. Wire connections from the terminal block to the 
SCADA Master must be provided by the SCADA Integrator.  

The SCADA Integrator is expected to provide the following 
programming/logic (in the SCADA system and independent of the 
OmniMonitor©) in order to initiate system hardening following an 
alarm condition: 

1. Any interface or programming necessary to connect to the 
terminal block and initiate program subroutines following 
relay activation in the OmniMonitor©. Both N.O. and N.C. 
connections are available for each relay and the SCADA 
Integrator may use either configuration. Connections are 12 
VDC, .5 amps max) 

2. Alarm initiation, control initiation and reset subroutine time 
delays to prevent nuisance tripping and filter-out anomalous 
relay activation or noise in the connection network. 

3. Discrimination of the field actions to be taken based on the 
actual operating conditions in the system (for example, 
determining whether is pump is running, or not, before 
initiating pump shutdown sequences, determining the 
position of a valve before initiating valve re-positioning, etc.) 

4. Providing feedback to operators regarding system status, 
alarm activation, alarm condition, actions taken, reset, etc. 

5. Control logic and programming to implement the hardening 
actions shown in this report following a ShakeAlert™ alarm. 
The actual hardening actions and sequence will be defined by 
the owner. Two separate hardening sequences may be 
required; one initiated by Relay 1 activation and the second 
initiated by Relay 1 and Relay 2 activation. Both relays latch 
after activation and remain latched until cleared by the front-
panel mounted pushbutton or by the on-site seismic sensor.  

6. Control Logic and programming to initiate a system test 
following activation of Relay 2 on the terminal block (with 
appropriate time delays to prevent nuisance tripping and to 
discriminate between a “reset” and an alarm). The actual test 
actions and sequence will be defined by the owner. 

7. Control logic to reset the system after an alarm has cleared 
and return system control to normal operation. The “reset” is 
initiated from the OmniMonitor© by unlatching the control 
relays. 

 

VI. Earthquake Hardening 

Earthquake “Hardening” is used to place the District water facilities, 
equipment, and personnel into the optimum configuration in 
anticipation of a large seismic event. Essentially, it is the answer to the 
question: “If you knew an earthquake was coming, what would you 
do?”. 
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The Hardened configuration can then be used to design the 
improvements needed for an effective EEW system. The options for 
hardening can be divided into the following categories: 

1. Close a reservoir valve to prevent the loss of water through 
broken downstream piping systems. A reservoir is typically closed 
when it is not needed for normal demands (for example there may be 
two reservoirs in a single pressure zone and one of the reservoirs can 
be closed (isolated) while the other tank remains on-line). 

2. Throttle a reservoir to limit outflow through broken downstream 
piping systems yet still provide some supply to customers in case of a 
false alarm. 

3. Stop running pumps using the normal shutdown sequence. 

4. Stop running pumps using an emergency shutdown sequence 
(stop as soon as possible) 

VII. Earthquake Protection (Hardening) 
Strategy 

Water systems are natural candidates for earthquake early warning 
technology because water system components are so valuable 
(especially following an earthquake) and the assets can be protected 
without significant cost and without significant adverse liability. The 
overall hardening strategy is best illustrated in Figure 1 through 3. 

Figure 1, System Wide Hydraulic Profile, shows the relationship of 
the District’s major water facilities to the pressure zones (the pipes 
serving the customers). This Figure illustrates how water is supplied, 
stored, and delivered to the District’s customers during normal (non-
emergency) conditions. In general, water is supplied from the supply 
stations and pump stations to the pipes serving the customers and the 
excess pumped water is stored in the reservoirs. Customers are 
connected directly to the pipes and the reservoirs provide the 
appropriate pressure for each pressure-zone. The reservoirs also 
provide stored water for peak demand periods when the customers 
require more water than can be provided by the supply and pump 
stations. 

During an earthquake, a water system’s pump stations often burn (due 
to electrical short-circuits) and reservoirs empty (due to ruptured mains 
downstream from the reservoirs). This would disrupt both the short-
term and long-term water service to the District’s customers. During an 
earthquake, the pump stations would ideally be de-energized (so they 
do not burn), and the reservoirs isolated from the system (so they would 
not be emptied by ruptured mains). This “ideal” situation is not feasible, 
however, because false alarms would adversely affect customers (since 
there would be no water service from the isolated reservoirs) and 
require the District’s mains to have to be disinfected (due to loss of 
pressure in the watermains). Therefore, following a ShakeAlert™ 
alarm, it is necessary to leave some facilities on-line so that the mains 
can remain pressurized and customers can still be served with tap water 
in the event an alarm is a false alarm, or the earthquake is not 
sufficiently large enough to cause damage. This can be accomplished 
by strategically disengaging some facilities but leaving others engaged 
or partially engaged. This configuration, wherein some facilities are off, 
some are on, and some are partially on, will be referred to as the 
“Hardened” configuration. Hardening allows minimum service levels 
to be met (no disruption of service to customers, no need to perform 
O&M work after an alarm) while saving strategic facilities from 
earthquake damage. 

Figure 2, Hardened Supply Strategy, shows how water can move 
through the system to all customers using the minimum number of 
operational facilities. For Phase 1, these are the facilities that will be 
hardened, or protected, following an alarm. Only some facilities need 
to remain in-service to supply water to most customers following an 
earthquake. This combination of on-line storage and operating pumping 
provides hydraulic gradeline service to most customers in the District. 

Figure 3, Proposed Phase 1 Control Responses, shows the facilities 
that will be equipped with controls that react in response to a 
ShakeAlert™ alarm. The entire objective of the Earthquake Early 
Warning System is to get the water system to this hardened state as 
soon as possible following an alarm. 

The Hardened configuration is often difficult to implement and is 
especially difficult in the short period of time after a ShakeAlert™ 
alarm is received but before shaking begins.  Pump stations cannot be 
instantaneously stopped, in some cases they cannot be simultaneously 
stopped, and valves cannot be instantaneously closed. Rapid pump 
shutdown and rapid valve closure may cause damage in the water 
system due to water column separation and hydraulic pressure surges. 

Figure 4, False Alarm Supply Strategy, shows how water is supplied to 
customers immediately following an alarm and after the system has 
been hardened. This primarily occurs through the existing SPU Supply 
Stations, which, during a false alarm will be in-service. If the alarm is 
a false alarm, the system is returned to normal operation by the 
operators and no customers are adversely affected by the false alarm. 
(If the alarm is not a false alarm, long-term supply is provided from the 
hardened facilities and it is assumed the SPU facilities are out of 
service). 

 

VIII. Phasing 

It is anticipated that EEW will be integrated into the District in 
multiple phases. The phased approach allows some benefit to be 
provided right away and greater benefit to be provided in the future 
when appropriate. The phased approach allows the District to provide 
some level of protection now at low cost and a greater level of 
protection later (at higher cost). 

Phase 1 includes the work necessary to plan for EEW and to receive 
and process the ShakeAlert™ early warning alarm from the USGS. 
The ShakeAlert™ alarm will be connected to the District’s exiting 
water SCADA network at the District office and take actions that can 
be performed without the risk of damage, cost, or customer 
inconvenience within the water system. In addition, Phase 1 includes 
audible alarms to District personnel (cell and radio notification) so 
that staff can prepare for post-response triage or extricate themselves 
from potentially hazardous locations. 

Phase 1 actions are designed to prevent the pump stations from being 
damaged by seismic shaking and to prevent them from catching fire. 
This is accomplished by stopping the rotating pumps and motors 
(rotating machinery has higher loads during shaking), and de-
energizing the power at the pump buildings (buildings tend to burn due 
to sparks generated from electrically energized equipment that short-
circuits during displacement). In addition, valves on the District’s 
reservoirs will be closed to prevent the stored water in the tanks from 
emptying through ruptured or severed mains that are downstream from 
the tanks. After shaking has subsided (or if an alarm is determined to be 
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a false alarm) the stations will automatically restart and to the extent 
they are operational will continue to supply the affected zones. 

This sequence is the key to fault-tolerance in the water system. If the 
pressure zones remain pressurized a false alarm can be accommodated 
without any customers knowing it occurred (see Figure 4 for a depiction 
of how water is supplied to customers following a false alarm and after 
the other facilities have been hardened).  

In addition to the actions described in this report, the District should 
consider the following items for future phased improvements. 

1. Fine tune the automatic stop and emergency stop sequences in 
the water pump stations (primarily through dynamic-response 
modeling) so that the pumps can be stopped as soon as possible 
without the risk of structural or hydraulic damage. This could 
include the installation of additional control valves to manage in-
station hydraulic transients. 

2. Harden hazardous material inventories or feed systems (such as 
chemicals for disinfection) in the Maintenance Facility. 

3. Fine-tune the valve throttle setpoints on the in-service reservoirs 
to optimize fire-flow while minimizing potential damage from 
broken watermains. 

4. Install remotely controlled service entrance switches at Pump 
Station 1 and Pump Station 2 so that power can be interrupted 
following an alarm. 

5. Update the District’s Emergency Response Plan to acknowledge 
and take advantage of the ShakeAlert™ system. 

6. Integrate post-quake analysis software to predict post-quake 
failures (structural and hydraulic) based on actual shaking 
patterns. 

7. Perform a cost/benefit analysis of replacing strategically located 
watermains with large diameter earthquake-resistant pipes to 
improve post-quake storage volumes and deliver water to 
neighborhoods that may not have mobility following a quake. 

8. Install flow metering capability on reservoir outlet pipes to 
manage and control flow throttling. 

9. Complete pipeline loops to areas of the District served by single 
pipelines (i.e. Sheridan Beach) and replace all old cast iron 
pipelines in local landslide hazard or liquefaction or flood zones 
with earthquake resistant pipelines. 

10. Harden (replace with earthquake-resistant pipes) selected 
pipelines within the District to connect strategic public 
distribution sites with the hardened reservoirs (for long-term 
supply following a quake). 

 

IX. ShakeAlert™ Connection and Control 

There are three separate and distinct steps in the chain of events that 
starts with an earthquake and ends with an alarm at the District SCADA 
system. 

The first step is sensing and analyzing the earthquake location and its 
magnitude. This is accomplished by the existing ShakeAlert™ alarm 
system that is currently up and running at the University of Washington 

and other host universities Step one is complete and the ShakeAlert™ 
system is ready for connection and decoding. 

The second step is connecting to the ShakeAlert™ alarm system at the 
UW and converting that alarm signal into a format that can be used by the 
District’s SCADA system. There are two parts to this step, the connection 
and the signal conversion. Step two is the work described and detailed in 
this predesign report. 

The third step is adding to, or changing, the programming in the existing 
SCADA system so that the control actions summarized in this report can 
be implemented at the District facilities. Step three will be completed by 
District staff, or contractors, in conjunction with or following step 2. 

The District connects to the ShakeAlert™ system using a 
“conventional” internet connection via an ethernet or coaxial cable (see 
Figure 5 and 6). Following Pilot Project approval from the USGS, the 
District will receive a single username and password for District-wide 
connection to a test server (used to test and troubleshoot the remaining 
hardware and software systems) and to the event server (which generates 
the earthquake alarms). The internet connection is secured to a specially 
designed PLC, called an OmniMonitor©, which communicates with the 
ShakeAlert™ servers and with the District’s water SCADA system. The 
OmniMonitor© provides the signal conversion necessary to 
communicate with the District’s SCADA system and the control 
necessary to sort, prioritize and process the alarm signal so that the 
District has control over when an alarm is activated and when it is 
ignored. 

The OmniMonitor© remains on-line 24/7 and in constant 
communication with the event servers at the UW. Following receipt of a 
ShakeAlert™ alarm from USGS, the OmniMonitor© will receive 
electronic notification of the alarm through the internet connection. This 
notification includes the location of the epicenter of the quake, the 
expected magnitude of the shaking, and the confidence rating of the 
event. The OmniMonitor© accepts the alarm, including the expected 
magnitude of the event, and calculates the elapsed time before the 
shaking will begin at each District facility. The OmniMonitor© then 
processes this information and passes two different alarm conditions to 
the existing SCADA system for automatic operations at the remote 
facilities (see Figure 6).  District staff (or contractors) will need to 
program the SCADA system to respond to the ShakeAlert™ alarm 
(when appropriate) and place the water system in the targeted and 
optimum hardened configuration (see Figure 3).  

Figure 3, Proposed Phase 1 Control Response, includes a summary of 
the control responses at each District water facility or groups of facilities. 
It is the intent that each operating zone in the water system responds as 
necessary to harden the system as depicted in Figure 2. It is also the intent 
that control algorithms be written and integrated into the existing District 
SCADA system (by District staff or others) to implement these control 
protocols. In general, four separate actions are initiated and programmed 
into the SCADA system. 1) stop a pump or pumps using standard 
shutdown processes (the same actions taken now to stop a pump), 2) stop 
a pump as quickly as possible without using the usual shutdown sequence 
(often referred to as a “dump”) and disengage the power at that facility 
as soon as the pump has stopped, 3) close a valve, 4) throttle a valve. The 
application of these four actions are depicted in Figure 3.  

See Section III – Executive Summary for a description of Phase 1 
Hardening actions. 
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It should be noted that in this hardened configuration the District will 
likely not be able to meet conventional peak-day customer demands for 
water and customers are expected to minimize water use and implement 
water conservation practices following an emergency. Water for long-
term supply will most likely need to be rationed from the hardened water 
reservoirs. 

The OmniMonitor© includes a self-testing button so that the integrity of 
the EEW system can be monitored. This self-test should be performed 
weekly. In addition to the weekly self-test, the USGS will periodically 
issue diagnostic alarms for system testing. The District will be notified of 
the test alarm, in advance, via email. In addition, diagnostic alarms can 
be individually requested from the USGS via email. 

 

X. Policies Related to EEW 

The following policies should be considered by the District for the 
purposes of effectively integrating the earthquake early warning actions 
into the existing water system and District operations. 

Hardware and Software Testing 

1.1 Hardware and software should be tested at least once weekly. District 
staff will check, following each diagnostic test, that the test was 
successfully completed. The District should assign personnel to ensure 
that diagnostic testing is completed and the ShakeAlert™ system remains 
active. Testing will be limited to initiating a test signal (from the front 
panel of the OmniMonitor©) and ensuring that the signal is received by 
the appropriate RTU. Pumps and valves will not be activated or 
deactivated during a system test. 

1.2 The District should request an EEW test from the USGS annually. 
This should occur at a prescribed time each year, so the event can be easily 
programmed and monitored. This test should occur while “on-line” with 
the booster pumps running so that auto shut-down sequences can be 
checked. The District should assign personnel to ensure that diagnostic 
testing is completed and the ShakeAlert™ system remains active. 

Water Supply Allocation 

2.1 For the duration of Phase 1 the District will assume fireflow is available 
from the Supply Stations (not the closed reservoirs) and the distribution 
system. 

2.2 The District will use the water stored in the closed reservoirs for 
domestic potable use for District customers (assuming the SPU regional 
waterlines are not operable). If the piping system is compromised or 
unserviceable, customers may need to obtain water by walking into the 
reservoir site and filling a portable container. 

Post-Earthquake Response 

3.1 Following an EEW alarm, the District’s SCADA alarm system should 
issue an audible and visual warning of the EEW alarm and automatically 
perform the actions summarized earlier in this document. When an alarm 
occurs, District staff should assume the alarm is valid and allow the 
automatic actions to proceed. 

3.2 If the time to shaking has elapsed, and no shaking is noticed, 
District staff will manually override the EEW signal and cancel the 

 
1 Does not include monthly O&M costs to maintain the OmniMonitor© and 
provide support and software updates (estimated at $150/month). 

alarm actions that were initiated by the alarm signal. 

3.3 If the time to shaking has elapsed, and shaking is observed, District 
staff will take appropriate emergency response based on the District’s 
existing protocol and emergency response procedures. In other words, 
the system will be automatically hardened, and District staff can 
concentrate on other post-earthquake actions and remediation. 

3.4 As soon as possible after an earthquake, District staff will assess the 
damage in the supply and distribution system and decide whether to return 
the SCADA system to routine operations or leave the system disabled 
(with the intent to preserve as much stored water as possible for long-
term emergency supply needs). 

3.5 If it is determined that the EEW alarm was a false alarm, District 
staff will notify the USGS via phone or email. 

Regional Participation 

4.1 The District will assign a contact person to coordinate with adjacent 
purveyors and the USGS and share data and experiences regarding EEW 
so that the regional system, and regional benefits, can be improved. 

Administration 

5.1 The District will include earthquake early warning in future Water 
System Plan updates and include those capital projects necessary to 
optimize the protection available from early warning technology. 

5.2 The District will periodically assess the current state of the art in 
early warning technology and implement updates deemed to provide 
positive return on investment. 

XI. Budget 

The first phase of implementation primarily consists of the planning 
necessary to effectively adopt early warning technology (this report), 
making application to USGS to access the alarm signal, purchasing the 
necessary hardware (OmniMonitor©), programming the SCADA 
system to automatically respond to an alarm signal and equipping the 
Phase 1 facilities with the modifications necessary. The anticipated cost 
for these actions is listed below. (Phase 2 budget estimates will be refined 
after Phase 1 is complete and the scope of Phase 2 can be refined based 
on Phase 1 experience). 

Phase 1 

System-Wide Costs    $80,000 
Reservoir Upgrades    $10,000 
Pump Station Upgrades   $30,000 

Subtotal     $120,000 

Phase 1 Budget    $120,0001 

 

XII. Schedule 

Phase 1 should be completed as soon as possible following acceptance of 
the Pilot Project approval from the USGS. The cost to implement 
Earthquake Early Warning protection is small and the benefits are large. 
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District staff believe they can be online and operational for Phase 1 
improvements within 3 months of approval of the Pilot Application from 
USGS. 

Following review and acceptance of this predesign report, Varius should 
be given notice to proceed for the USGS Pilot Application to be 
completed and submitted to the USGS. 
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Figure 1 – System-Wide Hydraulic Profile 

 

Water moves vertically (higher and lower elevations) through the system via booster and pump stations (by adding energy) or pressure 
reducing valves (by dissipating energy). Water is stored in reservoirs to equalize the difference between the demand for water and the 
supply of water (filling when demand is low and emptying when demand is high). Water moves to customer services through pipes that 
connect the supply and storage facilities to customer meters. Pipes operate at uniform hydraulic gradeline within each pressure zone (not 
including dynamic losses).  
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Figure 2 – Hardened Supply Strategy 

 

 

Following an alarm, and after the hardening actions have been completed, long-term domestic water is supplied from select facilities 
shown above with the circle overlay. Reservoirs and supply facilities without the circle overlay will be used to meet fire demands and 
first-responder needs. 
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Figure 3 – Proposed Phase 1 Control Responses (hardening actions) 

 

 

The Phase 1 control responses, following an EEW alarm, include the following (all items happen simultaneously following an alarm): 

432 Zone: 
• Close – 432 Reservoir 
• Throttle – NA 
• Stop Pumps – NA 
• Take no action – Supply Station 2 
• False Alarm Supply – 502 Zone via PRVs 

 
502 Zone: 
• Close – NA 
• Throttle – NA 
• Stop Pumps – NA 
• Take no action – Supply Station 1, Supply Station 3 
• False Alarm Supply – Supply Station 1 and Supply Station 3 

 
 

590 Zone: 
• Close – 590 Reservoir 
• Throttle – NA 
• Stop Pumps – Pump Station 1, Pump Station 2 
• Take no action – Supply Station 4 
• False Alarm Supply – Supply Station 4 
 
615 Zone: 
• Close – NA 
• Throttle – NA 
• Stop Pumps – North City/Denny Clouse Pump Station 
• Take no action - NA 
• False Alarm Supply – 590 Zone Via Check Valve 

 
 

 
  

Attachment A



       P a g e  12 | 17  

Figure 4 – False Alarm Supply Strategy 

 

 

If an alarm is a false alarm, and after the water system hardening actions have been completed, water is supplied to customers from the 
facilities shown above with the circle overlay. Reservoirs and supply facilities without the circle overlay have been hardened to reserve 
water and supply for post-quake purposes. After the alarm has been determined to be a false alarm, the system is returned to normal 
operation. 
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Table 1 - Budget Estimate Phase 1 

     
 System-Wide Costs (One-time expenses)   
  Predesign Report, USGS Application (Varius)  $         45,000   

  
OmniMonitor (Purchase, Installation, Startup) (Varius, Weir-
Jones)  $         15,000   

  SCADA System Connection to OmniMonitor (SI)  $           5,000   
  SCADA System MTU Programming (SI)  $         15,000   
  Subtotal   $         80,000  
     
 Typical Reservoir Site Costs   
  ShakeAlert Integration, Valve Throttle Control Logic (Varius)  $           1,500   
  SCADA Design (SI)  $           1,500   
  RTU Programming, startup, debugging (SI)  $           2,000   
  Subtotal (ea)   $           5,000  
  Subtotal (2 sites required)   $         10,000  
     
 Typical Pump Station Site Costs   
  ShakeAlert Integration, Pump Control Logic (Varius)  $           2,500   
  SCADA Design (SI)  $           2,500   
  RTU Programming, startup, debugging (QCC)  $           5,000   
  Subtotal   $         10,000  
  Subtotal (3 sites required)   $         30,000  
     
 Subtotal   $      120,000  
     
 Total (Phase 1)   $      120,000  

 

  
 

 
Note: the cost estimates shown include the costs to bring the ShakeAlert alarm into the District, connect the alarm to the existing SCADA system, and 
program the existing SCADA system (including the RTU and MTU) to accept and process the alarm. The costs do not include any work necessary at 
each site (valve modifications, valve additions, transfer switch additions, bypass piping, etc.). “SI” refers to work performed by and incurred by the 
system integrator.  
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Table 2 – Affected Facility Locations 

FACILITY Location 

District Office (SCADA Master) 47o45’26”N , 122o18’44”W 

Maintenance Facility 47o44’35”N , 122o18’49”W 

432 Zone Reservoir 47o46’17”N , 122o17’02”W 

590 Zone Reservoir 47o45’35”N , 122o18’41”W 

Pump Station 1 47o45’18”N , 122o19’15”W 

Pump Station 2 47o45’47”N , 122o19’14”W 

North City/Denny Clouse Pump Station 47o45’35”N , 122o17’02”W 
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Figure 5 – System Connection Block Diagram 
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Figure 6 – Sample Connection Schematic 

 

 
Connection to the USGS alarm occurs using the OmniMonitor© which will be purchased by the District and programmed by Varius. The 
OmniMonitor© will pass alarms to the existing SCADA system which will be reprogrammed to accept the alarms and activate specific shutdown 
and hardening functions in the District facilities (pump stations, reservoirs).   
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Figure 7 – Sample Logic Schematic 

 

 
This is a sample of the information provided to the District SCADA Integrator to use for programming Pump Shutdown following an alarm. 
Similar logic diagrams will be provided for all District facilities that are designated to react to early-warning alarms. 
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America’s Water Infrastructure Act 
(AWIA) 

Risk & Resiliency Assessment

Emergency Response Plan 
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Date (xx/xx/xxxx) Department Name Page NumberSeattle Public Utilities

Overview

• AWIA Section 2013 (a)-(f) 
• Replaces requirements from 2002 Bioterrorism Act

• Community water systems serving more than 3,300 people

• Focus on risk, resilience, and emergency management from all 
threats

• Risk & Resilience Assessment

• Emergency Response Plan

• Submit certification to EPA by deadline

• Re-certify every 5 years 
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What is Risk and Resilience?

• Risk = Threat x Vulnerability x Consequences

• Resilience 
• Comprehensively reduces risks and improves response capabilities.

• Promotes adaptive learning 

• Identifies disparate impacts

• Addresses long-term risks
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Risk & Resilience Assessments

• Description of Risks and Resilience 
• Source Water
• Water Collection and Intake
• (Pre) Treatment
• Storage and Distribution Facilities
• Physical Barriers
• Electronic, Computer, and other 

Automated Systems
• Monitoring Practices
• Financial Infrastructure
• Use, Storage, and Handling of Chemicals
• Operations and Maintenance
• Capital and Operational Needs (optional)

EPA Threat Categories

Assault on Utility-Physical

Contamination of Finished Water-Accidental

Contamination of Finished Water- Intentional

Theft or Diversion- Physical

Cyber Attack- Business Enterprise

Cyber Attack- Process Controls

Sabotage- Physical

Contamination of Source Water-Accidental

Contamination of Source Water-Intentional
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Emergency Response Plans

• Strategies and resources to improve resilience
• Plans, procedures, and equipment for responding to a 

malevolent act or natural hazard 
• Actions, procedures, and equipment to lessen the impact of a 

malevolent act or natural hazard, including:
• Alternative source water
• Relocation of intakes
• Flood protection barriers 

• Strategies to detect malevolent acts or natural hazards that 
threaten security or resilience 
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Certification Deadlines

Population Served Risk Assessment Emergency Response Plan

≥ 100,000 March 31, 2020 6 months After Risk Assessment 
Submission 

50,000-99,999 December 31, 2020 6 months After Risk Assessment 
Submission 

3,301-49,999 June 30, 2021 6 months After Risk Assessment 
Submission 
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Certification Process

• Online portal, email, or regular mail

• Online portal preferred

• Submission forms and details: 
https://www.epa.gov/waterresilience/how-certify-your-risk-and-resilience-assessment-or-emergency-response-plan
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SPU’s Plans 

• What do we have, and what do we want to achieve

• Build on existing documents and analyses
• 2019 Water System Plan
• 2019 Cyber Security Assessment
• 2019 Risk & Resiliency Report to Council
• 2018 Water Seismic Study
• 2018 Water Long Term Vision 
• 2015 Hazard Identification Vulnerability Assessment (HIVA)
• Ongoing physical security assessments
• Ongoing Asset Management Plans
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SPU’s Risk & Resiliency 
Assessment and Framework Report

• Types of Risks
• Earthquake
• Climate change
• Aging Infrastructure
• Cyberattack and Terrorism
• Economy and Markets
• Technology
• Workforce

• Assess vulnerabilities, identify new risks, develop strategies
• Optimize investments, address multiple risks, focus on 

affordability
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Looking Forward: 
Going Beyond EPA Requirements

• Divide chapters by expertise

• Timeline: Work backwards from due date

• Sensitive information 

• Sharing Lessons learned
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Additional Considerations

• Coordination with local emergency planning committees
• 5-year review and revision
• Records maintenance
• Use of previous assessments and ERPs
• Standards and Tools 
• Important documents

• Baseline Information on Malevolent Acts for Community Water Systems
https://www.epa.gov/waterriskassessment/baseline-information-malevolent-acts- community-water-systems

• Vulnerability Self-Assessment Tool 
https://www.epa.gov/waterriskassessment/conduct-drinking-water-or-wastewater-utility-risk-assessment
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EPA Contacts and Links

EPA Contacts

Nushat Dyson, Water Security 

Dyson.Nushat@epa.gov

Dawn Ison, Emergency Notification 

Ison.Dawn@epa.gov

Steve Allgeier, Chemical Inventory Availability

Allgeier.Steve@epa.gov

Useful Links
Drinking Water & Wastewater Resilience

https://www.epa.gov/waterresilience

AWIA: Risk Assessments & Emergency Response Plans 

https://www.epa.gov/waterresilience/americas-water-
infrastructure-act-risk-assessments-and-emergency-response-
plans

Vulnerability Self- Assessment Tool (VSAT)

https://www.epa.gov/waterriskassessment/conduct-drinking-
water-or-wastewater-utility-risk-assessment

Baseline Information on Malevolent Acts for Community Water Systems

https://www.epa.gov/waterriskassessment/baseline-information-
malevolent-acts-community-water-systems
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Questions and Discussion
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Water Supply Forum 
Resiliency Project
Results and Next Steps

2/7/2019
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Water Supply Forum

VISION
Provide leadership, from the utility 
perspective, on current and future 
regional water supply and related 
water resources issues in King, Pierce 
and Snohomish counties. 

MISSION
Provide a venue for policy discussions 
on critical water supply and 
stewardship issues while sharing utility 
perspectives and insights with regional 
stakeholders. 

The Forum provides members and the 
public with a portal for water supply 
and related water resource issues. 
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Resiliency Project Phase I Overview

.

Preparing for Water Supply Disruption

EARTHQUAKE WATER QUALITY CLIMATE CHANGE DROUGHT
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EARTHQUAKE RESILIENCY

Cascadia Subduction Zone
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SURFACE FAULTS:

• South Whidbey Island Fault

• Seattle Fault

• Tacoma Fault
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Extensive damage to 
water system facilities, 

Over 100 transmission 
pipeline breaks/ leaks

Up to 6,000 
distribution system 

breaks/ leaks

60 days 
to restore water

Cost of 
water system damage 

could exceed 
$2 billion.

14 percent chance of 
Mw9.0 Cascadia 

Subduction event in 
next 50 years 

15 percent chance of 
Mw6.5 or larger 

surface fault event in 
next 50 years

Physical Damage Restoration Time Economic Impact Likelihood
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1 2 33

Identified 

potential water 

quality risks

Prioritized 

risks based on 

likelihood and 

consequence

Evaluated 

priority risks 

and identified 

mitigation 

options 
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• Wildfire Impacts

• Volcanic Eruption Impacts

• Supply Chain Disruption

• Accidental Contamination

• Severe Adverse Weather

• Earthquakes
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Groundwater 
Assessment

Drought 
Survey

Surface Water
Assessment

▪ Aquifer susceptibility

▪ Potential mitigation 
options

▪ Surveyed 45 water 
utilities in the central 
Puget Sound region  

▪ Historical drought 
scenario

▪ Extreme drought 
scenario
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• Historical Drought Scenario: Sufficient 
supply to meet future demands if the 
worst drought on record (1987) repeated 
itself. 

• Extreme Drought Scenario: Unable to meet 
future demands if reservoir inflow were 
~25 percent lower than 1987 drought 
conditions.

• Groundwater Resiliency: Less vulnerable to 
drought than surface water. 

• Drought Survey: Measures have been 
implemented to address drought. 
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Climate Change Resiliency

• Surface Water Assessment

• Groundwater Assessment

• Climate Migration Study

• Water Quality Literature Review

• Wildfire Assessment
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▪ Water availability may be 
significantly reduced 

▪ Impacts to surface water will be 
similar throughout the region

Surface Water

is unlikely will be degraded frequency will increase

Water quality LikelihoodClimate migration 

Groundwater Resources

▪ Less risk to groundwater resources 

▪ Sea level rise poses little or no risk

CLIMATE CHANGE RESILIENCY Attachment A
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Resiliency Project Phase II Overview

EARTHQUAKE WATER QUALITY CLIMATE CHANGE

EMERGENCY SUPPLY LIFELINE SECTORS ACTION PLAN
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Extensive damage to 
water system facilities, 

Over 100 transmission 
pipeline breaks/ leaks

Up to 6,000 
distribution system 

breaks/ leaks

60 days 
to restore water

Cost of 
water system damage 

could exceed 
$2 billion.

14 percent chance of 
Mw9.0 Cascadia 

Subduction event in 
next 50 years 

15 percent chance of 
Mw6.5 or larger 

surface fault event in 
next 50 years

Physical Damage Restoration Time Economic Impact Likelihood

EARTHQUAKE RISK

Post-Event LOS

• Time to restore 
services

• Earthquake type 
(i.e., crustal vs. 
CSZ)

• Planning horizon 
(20 years vs. 50 
years)

• Funding level 
(basic, moderate, 
aggressive)

Preparedness & 
Response

• Transmission line 
repair materials

• Access to 
specialized  
personnel

• Tanker truck 
availability for 
emergency 
supply

Mitigation 
Strategies

• Isolation of 
vulnerable areas

• Seismic retrofit 
and replacement 
of vulnerable 
pipe
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WATER QUALITY RISK

“Break-the-System”

Wildfire Impacts Volcanic Eruption Impacts

Supply Chain Disruption Accidental Contamination

Severe Adverse Weather                                                       Earthquakes

Template for Utilities Restoring Potability

Emergency Communications Planning Template
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CLIMATE CHANGE RISK

Do’s and Don’ts for Using Climate Science

• When designing a study

• When selecting models

• When interpreting climate change data

Attachment A



Date (xx/xx/xxxx) Department Name Page NumberSeattle Public Utilities

▪ Fire Flows

▪ Hospitals

▪ Vulnerable Populations

▪ Domestic Needs

Critical Needs

Likelihood

Alternative Supplies 

• Bottled water deliveries 
• Public and private wells 
• Tanker trucks and bladders 
• Public utility reservoirs 
• Rivers, lakes, and seawater 
• Truck- or ship-mounted filtration plant 
• Rainwater 

EMERGENCY SHORT-TERM WATER SUPPLIES

Utility Roles and Coordination with 
Emergency Response Entities

Mapping of Emergency Wells
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Coordination with Other Lifeline Services 

Transportation

Fuel 
Supply

Electrical 
Power
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Action Plan

Emergency Water 
Supplies

Repair Materials

Lifeline Agencies

Water Quality

Climate Change

Climate Change

Resiliency Funding

Emergency Water 
Supplies

Distribution Systems

Lifeline Agencies

Water Quality

Climate Change

Post-Event Levels of 
Service Goals

Reservoir Isolation

Regional Interties

Climate Change

Water Supply Forum

Short-Term Long-Term

Individual Utilities

Attachment A



 

NORTH CITY WATER DISTRICT 

 
WATER SYSTEM PLAN    

CHS Engineers, LLC 

 

 

 

 

This page intentionally left blank. 

Attachment A



Attachment A



Attachment A


	NCWD 20WSP
	Cover
	Inside Cover
	Project Certification
	Table of Contents
	Executive Summary (Pg 21-28)
	Section One - Introduction (Pg 29-52)
	Section Two - Basic Planning Data (Pg 53-79) 
	Figure 2-2 - Municipal Comprehensive Plan Land Use (11 x 17) (Pg 67)
	Figure 3-2 - Existing Water System (11x17) (Pg 87)

	Section Three - Existing Water System (Pg 80-105)
	Figure 3-1 - Existing Hydraulic Profile (11x17) (Pg 86)

	Section Four - Minimum Design Criteria (Pg 106-121)
	Section Five - System Analysis (Pg 122-150)
	Figure 5-1 - Future Hydraulic Profile (11x17) (Pg 128)

	Section Six - Capital Improvement Planning (Pg 151-170)
	Figure 6-1 - Capital Facilities Plan (22x36) (Pg 169)
	Figure 6-2 - Capital Facilities Privately Funded Plan (22x36) Pg 170)

	Section Seven - Operations Program (Pg 171-186)
	Section Eight - Financing and Implementation (Pg 187-198)

	NCWD 20WSP APPENDICES
	Cover
	Appendices Cover
	Appendix A - SEPA (Pg 5-24)
	Appendix B - Water Use Efficiency (Pg 25-36)
	Appendix C - Municipal Water Law (Pg 37-52)
	Water Right Self Assessment, Resolution No. 573, Etc. (11x17) Pg 38-46

	Appendix D - Agreements and Contracts (Pg 53-261)
	Appendix E - Water Facilities Inventory / Consumer Confidence Report (Pg 262-268)
	2018 Annual Report (11x17) (Pg 267,268)

	Appendix F - Cross-Connection Control (Pg 269-374)
	Appendix G - Coliform and Disinfection By-Products Monitoring (Pg 375-436)
	Appendix H - Hydraulic Model (Pg 437-466)
	Figures 1-16 (11x17) (Pg 449-464)

	Appendix I - Resolutions (Pg 468-490)
	Appendix J - Comments and Approvals (Pg 491-503)
	Appendix K - Standard Details and Technical Specifications (Pg 504-569)
	Appendix L - Shakealert Resiliency (Pg 570-621)

	North City Response to UTRC 8-6-2020



