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GLOSSARY

ACRONYMS AND ABBREVIATIONS

ac-ft
af/yr
ADD
APWA
AWIA
AWWA

Board
BMP
BPS
BS

CCCP
ccf
CCl
CCR
cfs

CFP
CIP

Cl
CWSSA

D/DBP

DI

District

DOE

DOH
DOT/APWA

acre-feet

acre feet per year

average day demand

American Public Works Administration
America's Water Infrastructure Act

American Water Works Association

District Board of Commissioners
best management practice
booster pump station

booster station

Cross-Connection Control Program
one hundred cubic feet
construction cost index

Consumer Confidence Report
cubic Feet per second

capital facilities plan

capital improvement plan

cast iron

Critical Water Supply Service Area

Disinfectants/Disinfection By-Products
ductile iron
North City Water District

Washington State Department of Ecology

Washington State Department of Health

Standard Specifications for Road, Bridge, and Municipal Construction,
Washington State Department of Transportation and the American Public

Works Association, latest edition
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DS

dead storage

DSHS Washington State Department of Social and Health Services
DWSRF Drinking Water State Revolving Fund

EKCCWSP  East King County Coordinated Water System Plan
ENR Engineering News Record

EPA United States Environmental Protection Agency
ERP Emergency Response Plan

ERU equivalent residential unit

ES equalizing storage

ESA Endangered Species Act

fps feet per second

FSS fire suppression storage

ft feet

GAAP generally accepted accounting principles

GASB Government Accounting Standards Board

GFC general facilities charge

GIS geographical information system

GMA Growth Management Act

gpcd gallons per capita per day

gpd gallons per day

apm gallons per minute

HAA haloacetic acid

HGL hydraulic grade line

IBC International Building Code

IFC International Fire Code

LFC local facilities charge

MCL maximum contaminant level
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MDD
MF
MG
MGD

NC/DC PS
NMFS

O&M
OS

PHD
PSRC
PRS
PRV
psi
PWTF

RCW
RRA
RTU
RWSA

SB
SCADA
SDS
SDWA
SEPA

SF

SPU

SS
SSMA
SSMP

maximum day demand
multi-family
million gallons

million gallons per day

North City/Denny Clouse Pump Station

National Marine Fisheries Service

operations and maintenance

operating storage

peak hour demand

Puget Sound Regional Council
pressure reducing station
pressure reducing valve
pounds per square inch

Public Works Trust Fund

Revised Code of Washington
Risk and Resiliency Assessment
remote telemetry unit

retail water service area

standby storage

supervisory control and data acquisition

Safety Data Sheet

Safe Drinking Water Act

State Environmental Policy Act
single-family

Seattle Public Utilities

supply station

Satellite System Management Agency

Satellite Systerm Management Program
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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

WUE water use efficiency

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 milion 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.

WATER SYSTEM PLAN PAGE xi
CHS Engineers, LLC



Attachment A

NORTH CITY WATER DISTRICT 2020 WATER SYSTEM PLAN

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 milions 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 pubilic.

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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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 145% Street to the King — Snohomish County boundary at NE 205t 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 |-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 15t
Avenue NE and NE 150t 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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HISTORIC WATER USAGE ANE)AIE'IIL-JIIE\/IEBSEF:{L OF CONNECTIONS BY YEAR
Last
Year 2013 2014 2015 2016 2017 2018 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 2029!. 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.

! 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 195t Street and north-south along 8% 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 |-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 milion 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 $1,451,204 $14,159,625
Velocity
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:

e 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

e Water main improvements — replacement and upsizing in select areas
Other key recommended projects include:

e Increase supply, transmission and storage system resiliency and reliability to
enhance ability to continue to provide water supply following a significant
seismic event

o 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)

e 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 facilties 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. Itis 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

= |dentify 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

= |dentify 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 Facilties 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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= |dentify 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

WATER SYSTEM PLAN PAGE 1-7
CHS Engineers, LLC



Attachment A
SECTION 1

NORTH CITY WATER DISTRICT INTRODUCTION

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.”

14.2.3 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.

14.24 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

= |f 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.

1.43.1 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.
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14.3.2 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.

1433 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.

144 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.

145 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
Fire Flow Flow
Land Use Category Definition . Duration,
Requirement
hours
Low Density Single Family Resid ; Dupl 1,000 2
Residential ingle Family Residences; Duplexes , apm
Medium Density Tripl th h 12-pl 1,750 2
Residential riplexes throug -plexes ) apm
High Density Greater than 12-pl 2,500 2
Residential reater than Lo-plex ' gpm
Meets all of the following: Under
10,000 square feet; maximum of 2
floors; general office use (non-
. manufacturing, service only such 1,750 gpm 2
Commercial/ as insurance offices, real estate,
Business Park legal services, banking, mini-mart
without gasoline sales)
Ar\y c;ommermal use not meeting 3,000 gpm 3
criteria above
Light Industrial Industrial Users 3,500 gpm 3
Schools Educational Institutions 3,500 gpm 3
Areas where a Master
Development Plan or Subarea Plan
. + | have been adopted and 4,500 gpm 4
Special Study Areas population densities are currently (anticipated) | (anticipated)
unlimited (North City and
Ridgecrest areas).

*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.

149 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
Conftrol 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 wilingness 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.

14.11 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 biling 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:

151 Federal Regulations
15.1.1 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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15.1.2

15.13

15.14

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.

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).

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”:. 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.

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 Wiliam D. Ruckelshaus
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15.23

1.5.24

1.5.25

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.”

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).

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.

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.

153 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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154 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 entalil
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 City of
City of Shoreline
Type Lake Forest Park ¥
Building .
Building Code Building Code
. 2015 International 2015 International
ire
Fire Code Fire Code
2015 Uniform 2015 Uniform
Plumbing
Plumbing Code 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
185t Street and 5t 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 145t 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 contractis 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 Confract”.

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 (Cl) Water Main with 340 feet of 8" ductile iron (D)
Water Main on NE 148t Street from 15" Ave NE to 1522 NE 148t St. as part of a developer’s
lawsuit. Upsized 6" to 12" along 15t 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 NAVDS88 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 15" Avenue from NE 205t 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 ine 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
25t 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 15t to 8" 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 arailing 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
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195t Street to Forest Park Drive and 19t 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, 19, 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 178t Street
Project.

2016: Added two new sampling stations (42-11 at 14541 25% 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 5t Ave NE, 42-14 @ 16747 41t Ave NE ,42-15 for the 590 Zone and 42-16 for
the 502 Zone at 18012 15t 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. Itis 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 177t Street and
17t 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 185t Street and
5t 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 145% Street
Station (NE 147t Street and 5™ 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 165t Street and NE 185t Street and 2) along Ballinger Way
NE between 239 Avenue NE and 14" 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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SUMMARY OF ACREAGE BY LAND USE CLASSIFICATION

TABLE 2-1

CITY OF SHORELINE

CITY OF LAKE FOREST PARK

% of % of
LAND USE CLASSIFICATION | ACRES | SERVICE | LAND USE CLASSIFICATION | ACRES | SERVICE
AREA AREA
Low Density Residential 933 33g | Conservation Residential, 121 | 4.38%
Low (CRL)
Medium Density Conservation Residential,
Residential 23.7 0.86 Moderate (CRM) 132 4.76%
. . . . Single Family Residential,
High Density Residential 56.9 2.06 Mod/High (SFRMH) 95.3 3.45%
. Single Family Residential,
Mixed Use 102 3.70 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 '(\'NeB'?hborhOOd Business 154 | 0.06%
Station Area 1 129 4.67 Public Facility (PF) 3.47 0.13%
Station Area 2 60.4 | 2.8 'FSS;‘?O“O”/ Openspaces | 337 | 1909
Station Area 3 105 3.80
Total Acres (Shoreline) 1,950 1% 'II;Ztrakl)Acres (Lake Forest 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.

WATER SYSTEM PLAN
CHS Engineers, LLC

PAGE 2-11



Attachment A

SECTION 2

NORTH CITY WATER DISTRICT BASIC PLANNING DATA
This page intentionally left blank.

WATER SYSTEM PLAN PAGE 2-12

CHS Engineers, LLC



<

c
o
IS

ue|d WasAg Jalepn
¢-¢ 3dN9l4

asn pueT

ue|d aAlsuayaidwo) rediodiuniy

mmmm_%._u._zw HQH

Attach

uolburysem
ayen

LI

L 8sn paxiIN 1l

$9.10 Ji9) &
ﬁm—'fw :

|oosedXe|

¢ ealy UonelS [ lenuspisay Aususq wnipsiy [

HAN . Z ealy uonels M [enuapisey AysueQ Mo ||

soy [ 14N | BaIY UOEIS [ sndwed/uonnysul [
KieyowsD HY4S | | eoedg uedp ongnd [ [enuspisey Aysuaq ybiH [
Aid . HNY4S Aypoed oignd mem @SN pUET duljdI0ys o Ao
OLNN WNYD [ eoeds uadQ sjeAud sywim Ao ]
29 T40 ¢ ealy pauue|d KX VSMY Pusia g i
gN mmm 9SN pueT Mied 1Sa104 axeT Jo A1 Z8sn paxiN [ ] vds 1sasoid I
puaba

/ 0] GzZo 0

dNeds

SUINT 1|

N
e E }
|
m

aN eAv-uIG|

ENKINATR

1IS'WS0Z4aAN

IB.LIAI M EPUNOJA O e

N -9AY-UBapLB

spuowipy

N ‘@AY UBapLBI




Attachment A
SECTION 2

NORTH CITY WATER DISTRICT BASIC PLANNING DATA

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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Figure 2-3 Total Households and Adjusted
Households

14,000

12,000

10,000

8,000

6,000

4,000

2,000

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039

=@=Adjusted Single Family Households ==@==Households - from PSRC
Adjusted Multi-Family Households ==@==Adjusted Total Households

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
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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 15t 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 2-2!1
POPULATION AND EMPLOYMENT BY RESERVOIR SERVICE AREA

% 2020 | 2021 2022 2023 2024 | 2025
g Population | 6,419 6,414 6,415 6,410 6,411 6,487
2 Employment | 1,144 1,161 1,178 1196 1214 1232
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
E' Population | 25,066 | 25,046 | 25,050 | 25,030 | 25,035 | 25,331
S | Employment | 6,493 | 6,589 | 6,687 | 6,786 | 6,887 | 6,989

2026 | 2027 | 2028 | 2029 | 2034 | 2039
% Population | 2,990 3,050 3,115 3,174 3,316 3,463
N Employment | 1041 1053 1064 1076 1183 1319
(ED Population | 22,698 | 22,971 | 23,265 | 23,540 | 24,189 | 24,859
:5 Employment | 6,024 6,089 6,156 6,223 6842 7629
E:' Population | 25,688 | 26,020 | 26,380 | 26,714 | 27,506 | 28,323
E 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
Last
Year 2011 2012 2013 2014 2015 2016 2017 2018 | 3-years'
Average
Water
Purchases 486 501 610 634 621 603 596 571 590
(MG)
Authorized
Consumption 551 547 561 577 561 568 568 555 563
(MG)

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 -13.2% | -9.23% | 8.03% | 9.04% | 9.73% | 5.90% | 4.71% | 2.84% 4.48%
Water

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:

e 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

e 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

e 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

e 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

e 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 milion gallons in that
year alone. By 2039 the annual savings is forecasted to be approximately 25 million

gallons.

WATER SYSTEM PLAN PAGE 2-21
CHS Engineers, LLC



D71 ‘s493u18ul SHD
7¢-7 39vd NV1d INILSAS YILVM

Attachment A

.DN_M\UQ@ Gv1l J0 NY3/AAV uo paseq si Ao_\/_v puewsd |[enuuy Umwom.aov_a ‘JOASMOH "Bjep JaWOISNO UO paseq aJe SN¥y3 |edlo)sIH,

viZ'v 180y ¥96't 626°C  168‘E  SS8‘'E  8I8'E  I18Z°E €9/'t 8¥.'E 0€L'E €2L'E  V69'E (wdb) aHd
6.°€ L9°€ 9G°€ 2S¢ 6V oy 4 A 6E°€ LE°€ 9g°€ ve'e €g'€ LE°€ (@owW) aaw
S6°L 68°1 €8°1 181 08°1 8/°1 9/'1 A €2'1 €2'1 2L zL'1 0271 (aow) aav
2TL 689 899 299 GS9 679 €v9 9€9 €e9 0€9 129 929 129 (D) puewaq renuuy
G89'CT V.22l 606TT 66LTT 189TT ¢/STT SSP'TT  ¢reETT 982'TT 8SZ'TT  €8TTT  <29T'TT  6ET'TT sny3 re1o}
86¢ L6€ 96€ 96¢ 96¢ G6E G6€ G6€ G6€ G6€ ¥6€ 76€ v6E 15910114
viV'T LVE'T oarz'T Gee'T vze'T €121 2021 88T'T LvT'T 90T'T 990°T ¥G0'T 90'T SNY3 enuapisay-uoN
€18'0T 0£G'0T /920T 89T'0T <900T €966 8986  6G.6  GV.'6  LE€.6  ¢¢l'6  PIL'6 6696 sNy3 renuspisay
Tviol

906'c  88L'€  £€89°¢ £59°E 129°€  06S'€  8SS'€  12S5'€  60S'€  v6Y'E  LIV'E  OLV'E  8vb'E (wdB) aHd
9G°¢ Gh'e 9c'e eee 3 12°€ vz'e 12°€ 6T°€E 8TE oT'E 9T’e vT'€ (@onw) aanw
€8'T 8L'1 €L'T L1 0L'1 89T 19T G9'T v9'T v9'T €9°T €9°T 19T (@on) aav
699 879 0€9 G629 6T9 ¥19 809 €09 009 165 v65 €65 68S (D) puewaq renuuy
/26'TT 6SSTT  veC'IT  OVT'ITT  OFOTT 9¥6°'0T 9¥8'0T 6v.0T G69'0T 9v9'0T €6S0T €.50T TSSOT sNy3 e10]
86¢ L6€ 96¢ 96¢ 96¢ G6E G6E G6E G6E G6E ¥6€ 76€ V6€ 1591011
6SPT eeeT eeeT 1221 012t 00ZT 68TT vITT €eTT €60T €50T Tv0T ze0T SNY3 [enuapIsay-UoN
00°0T 628'6 9096 €256  vev'6  1S€6 2926  08T'6 L9T'6 6GT'6 9T'6 8€T'6  ¥2I'6 sNy3 renuspisay
(L€Z ‘205 '00% “‘ZEY ‘20S ‘SLS ‘065 ‘S19 SdUOZ) JI0AI9SY DN £°€

80¢€ v62 182 9/2 0.2 g92 652 ¥S¢ ¥S¢ ¥S¢ £5¢ €ae 9ve (wdBb) aHd
€20 12°0 0Z°0 0Z'0 6T°0 6T°0 8T°0 8T°0 8T°0 8T°0 8T°0 8T°0 /10 (@onw) aan
FARY 1T°0 0T'0 0T'0 0T'0 0T'0 60°0 600 600 600 600 600 600 (@on) aav
ev ov 8¢ L€ o€ ge ve 3 3 3 3 3 3 (DIN) puewaq renuuy
86/ GT. Gl9 659 Zv9 929 609 €65 165 165 065 685 88G SNy 210}
qT v1 v1 V1 V1 v1 v1 €T €T €T €T €T €1 SNY3 enuapIsay-uoN
vyl 10/ 199 Gv9 829 219 565 6. 8.G 8.G 9.5 9.5 GG sNy3 renuapisay

(¢Ep) 110M1959Y DN 0°2

6€0¢ ¥€0¢ 620¢ 8¢0¢ £20¢ 9¢0¢ §20¢ 1444 €20¢ 220¢ L2o¢ 0co¢ Z10¢Z

NOILVAY3ISNOD LNOHLIM
YIOAYISIY A9 SONVINIA ¥ILVM a3LD3(0dd ANV TVIIIOLSIH
1ORLSIA ¥31VM ALID HLYON
¥-2 318VL

V.1vad SNINNV1d JISvd 12141S1a Y3LVM ALID HLYON
¢ NOILO3S



Attachment A

2711 ‘s493u18u3 SH)

£2-7 39Vd NV1d INILSAS HILVM

‘NY3/pdb oL 0} GiL wolj NY3/AAY 4O uononpal e uo paseq si (D) puewa [enuuy pajosfoid ‘JISASMOH "Bjep Jawo)snd UO pasedq aJe SNy |edl0)SIH,
0.0t ¢r6's 678°‘c  b6l't  8SZ'€  vTlZ'E £89't TS9'E  SE€9'E  029'E  £09‘'€E  96S‘E  89S‘E (wdb) aHd
99°¢ ¥S°€ €Y' ov'€ LE°€ ve'€ 0€'€ LT€ SZ°€ ¥Z'€ €€ 443 6L°€E (@ow) aanw
8381 8’1 Ll SZ°1 €2°1 A 0L 891 29°1L 29°1L 99| 99°| ¥9°1 (@»w) aav
/89 599 S¥9 69 €€9 129 029 ¥T9 TT9 609 909 509 009 (DIN) puewaq fenuuy
G89'2T  #/22T 606'TT 66LTT T89'TT ¢/G'TT GS¥'TIT 2vETT 982'TT 8EZ'TT €8T'TT 29T'TT 6ET'TT sny3 re1o]
86¢ 16€ 96¢ 96¢ 96¢ G6E G6E S6€ S6€ S6€ v6€ ¥6€ v6€ 15910114
viv'T LVE'T o9¥Z'T GeZT v2eT €T2'T z202'T 88T'T LPT'T 90T'T 990'T ¥S0'T 9%0'T SNY3 [enuspisay-uoN
€T8'0T  0€S'0T Z92°0T 89T'0T <¢90'0T €£96'6 858'6 65.°6 G¥.'6 LE1'6 226 vT.'6 669'6 sNy3 renuapisay
Iv1i0oLl
ZLL'E 859'¢E /GS'E 8zs'e 967'¢€ L9t'E 9et'e 9ov'e 68€'c v.E'e 1G€'S TSE'S oee'e (wdbB) aHd
vr'e eee vZe 12°¢ 8T'e 9T’€ eT’e 0T'€ 80°¢ L0°€ 90°¢ S0°€ €0°€ (@ow) aan
LLT LT 19T 59T v9'T 291 19T 09T 65T 85T /ST /ST 95T (@aow) aav
99 929 609 €09 865 €65 /85 Z8S 6.S 11S v.G €5 695 (DIN) puewaq fenuuy
/Z6'TT  6SS'TT ¥€ZTT OVT'IT OFVO'TT 9¥6'0T 9¥8°0T 6¥20T G69'0T 9¥9'0T €6S0T €.S50T TSSOT sny3 re1o]
86€ L6€ 96€ 96€ 96¢ G6E G6E S6€ G6€ G6€ v6€ ¥6€ v6€ 15910114
6SY'T cee'T €e2'T 12271 0121 002'T 68T'T vIT'T €eT'T €60'T €50'T T70'T Ze0'T SNY3 [enuspisay-uoN
0,0°0T 628'6 909°'6 €25'6 vEY'6 15€'6 292'6 08T'6 /9T°6 6ST'6 9vT'6 8€T'6 ver'6 sNy3 renuspisay
(Z€2 ‘20€ ‘00% ‘€Y ‘20S ‘S1S ‘06S ‘S L9 SUOZ) JIOAI_RS™Y DN /'€
86¢ ¥82 2.2 192 192 952 162 Y4 Y4 Y4 Sve Gve 8ee (wdb) aHd
220 120 6T°0 6T°0 6T°0 8T0 8T0 /T0 /T0 /T0 /T0 /T0 910 (@ow) aan
1T°0 1T°0 0T'0 0T’0 0T’0 600 600 600 600 600 600 600 800 (@aow) aav
TP 6€ L€ 9g Ge ve €e Z€ Z€ Z€ Z€ z¢€ TE (DIN) puewaq fenuuy
85/ GT. G/9 659 Zr9 929 609 €65 T6S T6S 065 685 885 sny3 rexol
ST vT vT VT VT VT vT €T €T €T €T cT cT SNy3 [renuspisay-uoN
adi T0. T99 ) 829 219 G6S 6.G 8/G 8/G 9/G 9/§ G/S sNy3 renuspisay
(2€b) 1loA1dsdY DN 0°2

6£0¢ €02 620¢ 820¢ 220¢ 920¢ S20¢ ¥20¢ €202 220 L2o¢ 0202 2102

NOILVAY3ISNOD H1IM

YIOAYISIY A9 SANVINIA ¥ILVM 31D3(0¥d ANV TVIIYOLSIH
1OR1SIA ¥31LVM ALID HLYON

S-¢31avl

V1vd SNINNV1d JISvd

¢ NOILO3S

10141S1d 431VM ALID HIHON



Attachment A

SECTION 2
NORTH CITY WATER DISTRICT BASIC PLANNING DATA
Figure 2-4 Water Usage by Customer Class 2018
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NORTH CITY WATER DISTRICT

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 contractincludes 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

WATER SYSTEM PLAN PAGE 3-1
CHS Engineers, LLC



Attachment A
SECTION 3

NORTH CITY WATER DISTRICT EXISTING WATER SYSTEM

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 areaq, 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 Il 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 (hnow 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 milion 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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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
(NAVDS88). 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.

3.14 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 185t
Street and 5" 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
185t Street and east of 5" 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. Itis located
in a cast-in-place concrete vault that is entirely below grade and within the right of way
in NE 160t Street at 8t 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 filed. 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 185t Street west of 9t 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 eatrlier, 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 filed. 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 205t Street between Ballinger Way and 19t Ave NE
and one 12-inch diameter emergency intertie with SPU (SPU Sta 194) located on NE 185t
Street east of 5" 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 connectionis “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. Itis 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
(NAVDS88). 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 tfransmitted 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. Itis 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 Reservaoirr 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.

34.1 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 castiron 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 Material

Total Percent

Main Size Cast Galv. Length of
(in) Iron Ductile Iron Iron PVC | Unknown (ft) System

<4 90 18 1,638 1,631 221 3,598 1%

40,834 2,906 0 - 162 43,902 9%

253,262 5,729 250 - 1,720 260,961 52%

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%

Le:gttﬁ'(ft) 388,270 110,385 1,888 1,961 2,256 504,760
s;/; toefm 7% 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 4 2 3
Connections
Intertie City of MLT: 2
TOTAL
CONNECTIONS: 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 15t 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
(NAVDSS).

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

3.5.1.3

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 185t 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.

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
Balinger 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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3.5.14

3.5.1.5

3.5.1.6

3.5.1.7

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
(NAVDS88). 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.

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
(NAVDS88). The 400 Zone is physically connected to the 502 Zone at one
location. PRS-09 is the sole source of water for the small humber of
customers within the 400 Zone.

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.

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 (NAVDS88). 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 Upstream Downstream PRV Size Bypass PRV Size
Station Zone Zone (in) (in):
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 ®
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
Downstream Year Valve Valve
Upstream Zone . .
Zone Constructed | Size (in) Type
615 590 1997 8 Check
Silent
615 590 2013 12 Check
615 590 1997 12 Check
615 590 1997 12 Check
Swing
615 590 1997 6 Check
Silent
615 590 2013 8 Check
Silent
615 590 2013 8 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
Upzsct)rne:m Downstream Zone VaI\Eﬁ])Slze
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:

o 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
. Chlorine
Facility Pressure Reading Flow Reading Res:\xlmr Residual
Analyzer
. SPU, Pump
Booster Station 1 Discharge, 590 Zone 590 Zone N/A N/A
. SPU, Pump
Booster Station 2 Discharge, 590 Zone 590 Zone N/A N/A
North City/Denny 615 Zone, 590 Zone | 615, 590 & 502 Zones N/A Yes
Clouse Pump Station
MLT 19 Emergency
Intertie - not connected MLT 530 Zone, 502 MLT 530 Zone, N/A N/A
. Zone 502 Zone
at this time
MLT 17 Emergency
Intertie - not connected MLT 530 Zone, 502 MLT 530 Zone, N/A N/A
o Zone 502 Zone
at this time
SPU Emergency N/A N/A N/A N/A
Intertie
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’Z502 8432 502 & 432 Zones N/A Yes
ones
Supply Station 2 SPU, 432 Zone 432 Zone N/A N/A
Supply Station 3 SPU, 502 8432 502 & 432 Zones N/A N/A
ones
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 atleast 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 NAVDS8.
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.

e 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.

e 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.

o Pump stations shall contain multiple booster pumps of sufficient capacity to meet
the maximum day demands with the largest pump out of service.

o 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.

e 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:

e 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.
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e 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.

e 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.

e 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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e 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.

e 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.

o 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-guarter 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
psiis 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
OVERFLOW
: SOURCE OFF
ELEVATION [TpERATING | | vawes
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EQUALIZING VARIES
"EFFECTIVE" 1 .
STORAGE
VOLUME FIRE FLOW
STANDBY
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20 ps1 (46") /N\
DEAD _ BIMH
......................... STORAGE o i e N s S e T et . I
HIGHEST SERVICE IN
/messuns ZONE

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.

4.133 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
Required Fire | Required Fire Equivalent FSS

Zoning/Land-Use Type Flow Rate Flow Duration Volume
(gpm) (hr) (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* (antit?ggted) (antici‘;)ated) 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.

WATER SYSTEM PLAN PAGE 4-10
CHS Engineers, LLC



Attachment A
SECTION 4

NORTH CITY WATER DISTRICT MINIMUM DESIGN CRITERIA

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 pilus 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 wiill
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. Al 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 (FI) 2.0
Asbestos 7 million fibers/liter Iron (Fe) 0.3
Barium (Ba) 2.0 Manganese (Mn) 0.05
Beryllium 0.004 Silver (AQ) 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
. - 5 NTU (SPU Cedar System)
Cyanide 0.2 Turbidity 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 (HAAS) 0.060
Selenium (Se) 0.05 Bromate 0.010
Sodium (Na) 1 Chlorite 1.0
Thalium (TI) 0.002 Disinfectant Residual Primary MRDL (mg/L)
Organic Chemicals Primary MCL Chlorine 4.0 (as Cl)
Volatile Organic 40 CFR 141.61(a) Chloramines 4.0 (as Cl)
Chemicals
Synthetic Organic 40 CFR 141.61(c) Chlorine Dioxide 0.8 (as CIO2)
Chemicals

Source: WAC 246-290-310

Notes:

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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NORTH CITY WATER DISTRICT

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 ine and reservoir mixing project for the 2.0 MG
Reservoir were completed in 2010.

e The Supply Station 4 project, a connection to Seattle Public Utilities (SPU’s)
Northwest Sub-Regional system, was completed in 2011.

e 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:

e 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.

o Conversion of the existing supply station at Booster Station 1 (BS-1) to be a
gravity supply station.

e 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 Reservorr.

! 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 178t St.
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NORTH CITY WATER DISTRICT SYSTEM ANALYSIS

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 zone?. 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 maximum? 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. Itis 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 gallons*. 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 confract is a “full requirements confract” subject to specific limitations. Exhibit Il 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

MDD FSS Source (gpm)
Year Zones ERUs Replenishment . Existing/ | Surplus
(gpm) Requireds L
Rate3 (gpm) Proposed+4 | (Deficit)
°90 Zone 10573 | 2,193 250 2,443 3,001 558
Group!?
2019 | 432 Zone 589 122 146 268 329 61
Group?
Full System | 11,162 | 2,315 2,565 3,330 765
°90 Zone 10,749 | 2,230 250 2,480 3,004 525
Group!?
2024 | 432 Zone 593 123 146 269 326 57
Group?
Full System | 11,342 | 2,353 2,603 3,330 727
590 Zone 11,234 | 2,330 250 2,580 2,998 418
Group!?
2029 | 432 Zone 675 | 140 146 286 332 46
Group?
Full System | 11,909 | 2,470 2,720 3,330 610
590 Zone 11,559 | 2,398 250 2,648 2,997 349
Group!?
2034 | 432 zone 715 | 148 146 204 333 39
Group
Full System | 12,274 | 2,546 2,796 3,330 534
o590 Zone 11,027 | 2,474 250 2,724 2,997 273
Group!?
2039 | 432 Zone 758 157 146 303 343 40
Group?
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 5" Avenue NE north of NE
145t 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 milion gallons (gross volume?®) 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 Reservaoir.

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 operationalé. 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

% SPU Full Requirements Contract (2001), Resolution and Agreement adding Supply Station 4 (2010),
Technical Memorandum for Supply Station 4 (2011), Modification to Exhibit 4ll 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 Il 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).
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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 wil 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.

WATER SYSTEM PLAN PAGE 5-19
CHS Engineers, LLC



Attachment A
SECTION 5

NORTH CITY WATER DISTRICT SYSTEM ANALYSIS

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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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 - | 432 Zone Group -
3.7 MG Reservoir 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

Addltlonal Unallocated Storage Future 152 MG n/a*

Reservoir

Additional day§ of ADD provided by 0.8 days n/a*

Future Reservoir

Additional days of MDD provided by 0.4 days n/a*

Future Reservoir

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
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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 Reservorir 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.

o 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.

e 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).

WATER SYSTEM PLAN PAGE 5-25
CHS Engineers, LLC



Attachment A
SECTION 5

NORTH CITY WATER DISTRICT SYSTEM ANALYSIS

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:

e 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).
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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)! 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

' 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.

WATER SYSTEM PLAN PAGE 6-3
CHS Engineers, LLC



NORTH CITY WATER DISTRICT

Attachment A
SECTION 6

CAPITAL IMPROVEMENT PLANNING

TABLE 6-1
PROJECT CATEGORIES
Category Description
A Projects necessary to create the new 520
Zone
Projects necessary to accommodate
B proposed improvements by Sound Transit
in vicinity of District facilities
Projects necessary to implement the
C recommended ShakeAlert Phase | and |l
actions and projects
D Ongoing or periodic capital, equipment or
planning and management activities
E Ongoing annual activities within the system
Projects identified by the hydraulic
F modeling work to increase fire flow and
reduce flow velocity
G Miscellaneous projects planned within the

next six years

WATER SYSTEM PLAN
CHS Engineers, LLC

PAGE 6-4
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Attachment A
NORTH CITY WATER DISTRICT

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 detalil 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
gualified 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
guality 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
guality 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
Sets policy for the District and confirms that policy is implemented by the
Board of District staff. Establishes priorities and goals for the District Manager. Hires

Commissioners

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

Registrations and

Name Position e L.
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
. Field Inspector/
Toby Bigger Special Projects Coordinator WDM3
Jesse Foss Utility Person IV WDM2
Harold Berge Utility Person llI WDM?2
Jon Nichols Utility Person | 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. Thisinformation 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.
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TABLE 7-4
WATER QUALITY TESTING
LAST
LOCATION TEST SCHEDULE COMMENTS
TESTED
SPU draws a
minimum of 30 SPU does initial testing;
Throughout on- samples per follow-up sampling done
Water System | Bacteriological . month by by North City Water
Going . L
agreement with District
DOH
Throughout Monitoring Plan 323;5;?2?8\/;& DBP
Water System | TTHM & HAAS Quarterly | Submitted to EPA S
Monitoring Program
Throughout Tested in 2017 and every
Water System Lead/Copper 2017 Every three years three years thereafter.
Throughout No AC Main Within North
9 Asbestos City Water District — Not
Water System .
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.

¢ Dalily Source Meter Reading: North City Water District Administration Building.

e Project Reports, As-Builts, Construction Drawings: North City Water District
Administration Building.

e Water System Plan: District Management Team. District Manager, Operations
Manager and Finance Manager's Offices.

e 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 (I;(:]Il(r);v state requirements for confined space
Working Around Heavy Equipment Obtain proper training and follow all safety
procedures.
Working On or Around Water Reservoirs Folloyv 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:

e WAC 296-62-145 to 14529 Part M - Entry into confined spaces. WAC 296-155-650 to
66411 Part N - Shoring of open ditches

o WAC 296-155-429 - Lockout-Tagout for work on energized or de-energized
equipment or circuits

o WAC 296-155 Part C | - 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 numbersis 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 immmediate 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 comp