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ES | EXECUTIVE SUMMARY
PURPOSE OF THE WATER SYSTEM PLAN

The City of Kent’s (City) water system is a major infrastructure, much of which is invisible to the
customers that receive its water. The water system requires qualified staff to operate and
maintain an ongoing capital improvement program to replace old components to meet the
requirements mandated by federal and state laws. The primary purpose of the City of Kent Water
System Plan (WSP) is to identify and schedule water system improvements that correct existing
system deficiencies and ensure a safe and reliable supply of water to current and future
customers. This WSP complies with Washington State Department of Health (DOH) regulations
under Chapter 246-290 Washington Administrative Code (WAC), which requires water
purveyors to update their water system plans every 10 years. This WSP has been written to meet
10-year planning requirements.

The City’s previous WSP was prepared in 2011. This updated 2019 WSP reflects King County’s
(County) population allocation to the City and the City’s current Urban Growth Area (UGA),
which are consistent with the City’s 2015 Comprehensive Plan and the County’s 2018
Comprehensive Plan updates. The WSP also reflects improvements and changes to the water
system since the completion of the 2011 WSP.

SUMMARY OF KEY ELEMENTS

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

WATER SERVICE AREA

In 2016, the City provided water service to approximately 68,157 people throughout its water
service area boundary, which extends beyond the City’s corporate limits to include small areas of
Auburn, Tukwila, and unincorporated King County. The City is responsible for providing public
water service, utility management, and water system development within this area. The City will
provide new water service within the City limits and designated retail water service area (i.e.,
where there are existing water mains). Requests for new water service outside of the City limits
but within the UGA, where there are no existing water mains fronting the property, will only be
granted upon extension of water service and completion of an annexation agreement.
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EXECUTIVE SUMMARY CITY OF KENT WATER SYSTEM PLAN

In 2016, the City provided water service to an average of 14,907 connections, which were mainly
comprised of single-family connections. Single-family connections represent approximately

74 percent of all accounts, but the single-family class only consumed 24 percent of all water
supplied to the system in 2016.

2016 Water Connections 2016 Water Consumption

EXISTING WATER SYSTEM

The City’s water system initially dates to the latter part of the nineteenth century, when a spring
was tapped on the East Hill to provide water to the Kent Water and Light Company. The City
purchased the water system in 1892. In 1926, the City purchased the Kent Springs water source,
and began developing the Clark Springs source in the 1930s. In the 2000s, the City partnered in
the Tacoma Regional Water Supply System, which became the City’s third primary water source.
The City has ten additional well sources; however, these wells are typically only used
periodically to ensure they are regularly exercised due to the higher operation costs. A summary
of the City’s supply sources is shown in Table ES-1.
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CITY OF KENT WATER SYSTEM PLAN EXECUTIVE SUMMARY
Table ES-1
Supply Facilities Summary
Existing
Supplies Year Capacity Water
Facility Type Water To Installed Use (gpm) Treatment Generator
Chlorination, Fluoridation, 208th: None
208th Street/ 4 wells 240 Zone 1982, Ative 3500  Manganesefiron/Hydrogen Sulfide 212th: Hookup for
212th Street Wellfield 2001 }
Removal, pH Adjustment portable generator
Armstrong Springs CSTM/ . Chlorination, Fluoridation, .
Wells 2 wells KSTM 1982 Active 1,050 pH Adjustment On-site
Infiltration gallery N N On-site generator
Clark Springs and collector, CSTM 1957, Active 5,400 Chlonnat'onf Fluoridation, partially powers
1969 pH Adjustment .
3 wells facility
East Hill Well 1 well 590 Zone 1979 Active 1,900 Chiorination, Fluoridation, On-site
pH Adjustment
On-site generator
Garrison Creek Well 1 well 240 Zone 1981 Active 500 Chlorination, Fluoridation for SCADA system
only
Infiltration 1908, L .
Kent Springs gallery, KSTM 1977, Active 3,680 Chlonnatlon., Fluoridation, On-site generator
pH Adjustment
3 wells 2001
None on-site,
O'Brien Well 1 well 240 Zone 1951 Active 243 Chlorination, Fluoridation towed generator is
used
CSTM/ . Chilorination, Fluoridation,
Seven Oaks Well 1 well KSTM 1982 Active 350 pH Adjustment None
X KSTM/ . Chlorination, Fluoridation, Filtration, Site has full
Tacoma RWWS Intertie 590 Zone 2005 Active 8,778 Ozone Treatment, pH Adjustment* backup power

1 = pH adjustment occurs in Tacoma system and when RWSS water is directed through the KSTM to the Guiberson Reservoir.

The City’s water system has nine storage facilities that provide storage directly to various zones
in the system. Details of the City’s storage facilities are shown in Table ES-2.
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EXECUTIVE SUMMARY CITY OF KENT WATER SYSTEM PLAN

Table ES-2
Storage Facilities Summary

Base Overflow

Approximate Pressure Year Construction Capacity Diameter Elev. Elev.
Reservoir Location Zone Constructed Type (MG) (feet) (feet) (feet)
- . Reinforced
6 Milion Gallon #2  Garrison Creek 540 zone 1969 concrete 6  Variable 212 240
Reservoir Park
below grade
) . Reinforced
Guiberson  E GuibersonStand 44 7000 | at6 1930s  concrete 3 Varable 222 240
Reservoir Kensington Ave S
below grade
. Reith Rd S, just
ReithRoad /) of W Fenwick ~ 354.5 Zone 1959 Steel 1.0 66 3150 3545
Standpipe
Park
6 Million Gallon #1  98th Ave Sand S 1550 1967 Steel 6.0 146 3700  418.0
Reservoir 23%th PI
125K Tank 98th g’;ﬁ;”d S 485Zone 1958  Elevated steel  0.125 32 4620' 4850
. S 264th St and 2
Cambridge Tank Military Rd S 529 Zone 1959 Elevated steel 0.3 53.33 499.1 529.0
124th Ave SE and
3.5 MG Tank SE 286th P 590 Zone 1978 Steel 3.5 74 483.4 592.9
590 Zone 595.0
640 Tank SE 248th Stand 0 e 640 2011 Steel 4.0 75 5230  (Future:
124th Ave SE
Zone) 645.0)
Blue Boy 112th Ave SE and
Standpipe SE 246th Pl 590 Zone 1965 Steel 0.97 42 499.7 593.8

1 = Ground elevation 386.8 feet.
2 = Ground elevation 441 feet.

The City’s water system has six booster pump station facilities that provide supply to the
354.5 Zone, 485 Zone, 529 Zone, 575 Zone, 587 Zone, and 590 Zone. A summary of the City’s
pumping facilities is shown in Table ES-3.
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CITY OF KENT WATER SYSTEM PLAN EXECUTIVE SUMMARY
Table ES-3
Booster Pump Station Facilities Summary
Existing Pump
Suction Discharge Pumping Number Motor
Pressure Pressure Year Capacity of Pump Size
Pump Station Zone Zone Constructed (gpm) Pumps Type (HP) Generator
Pump Station #3 240 Zone  354.5 Zone 1959 1,800 o Morzontal o5 Onesite
split case
Pump Station #4  354.5 Zone 529 Zone 1959 3,800 3 Horizontal = (2) 75 On-site
split case (1) 150
. (2) 125,
Pump Station#5 416 Zone 4852";‘)’;2:90 1975 6,350 4 ':°|rl'tZ§:;Z' (1)40,  On-site
P (1) 40/125
Vertical Has hookup
Pump Station #6 529 Zone 587 Zone 1984 1,200 3 turbine (3) 20 for portable
generator
Pump Station #7 529 Zone 575 Zone 1985 500 2 Horizontal (2) 10 On-site
Highline Water Vertical Has hookup
Pump Station #8 District 587 Zone 1986 1,200 3 . (3) 20 for portable
turbine
560 Zone generator

The City’s water system contains 284 miles of water main ranging in size from 1 inch to
36 inches in diameter. As shown in Table ES-4, most of the water main (approximately
85 percent) within the system is 12 inches in diameter or less. The remaining 15 percent of the
water main is 14 inches in diameter or larger.
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Table ES-4
Water Main Diameter Inventory

Diameter Length % of
(Inches) (Feet) Total
4 or smaller 24,139 1.6 30" or larger _ Unknown
6 251,772 16.1 20"\ L orsmaller
18"
8 567,492 37.
10 204,265 13.( Wi
12 232,958 15.1 \
14 579 0.0
16 76,769 5.1
18 25,118 1.7
20 2,817 0.2
21 37,316 2.5
24 54,154 3.6
30 or larger 21,626 14
Unknown 1,203 0.1
Total 1,500,208 100%
PAST WATER USAGE

In general, the amount of water consumed by the City’s customers has increased approximately
13 percent since the year 2011. This is most likely the result of the 700 new service connections
added to the system and the increased usage of water per connection of both commercial and
multi-family residential customer classes. During this time, the average water use of
single-family residential customers has remained relatively steady, at an average of 157 gallons
per day per connection. Table ES-5 lists the total amount of water supplied to the system from
2011 through 2016.
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CITY OF KENT WATER SYSTEM PLAN

EXECUTIVE SUMMARY

Table ES-5

Historical Water Supply

Year

Annual Supply

(gallons)

2011

2,498,178,000

2012

2,566,823,000

2013

2,593,245,000

2014

2,659,170,000

2015

2,811,692,000

2016

2,818,790,000

FUTURE WATER DEMANDS AND WATER SUPPLY

Overall water demand within the City’s system is expected to increase by approximately

14 percent of 2016 demand by the end of the 20-year planning period, without savings from the
City’s Water Use Efficiency program. The projected water demand and supply capacity data is

shown graphically in Chart ES-1.

The existing and projected ERU data is shown graphically in Chart ES-2.
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Chart ES-1
Future Water Demand and Supply Capacity
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CITY OF KENT WATER SYSTEM PLAN EXECUTIVE SUMMARY

WATER SOURCE AND QUALITY

Water supply in the City’s system is supplied predominantly from Kent Springs, Clark Springs,
and the Tacoma Regional Water Supply System as shown in Chart ES-3. Water also can be
supplied by ten other groundwater wells. The 208" Street/212™" Street Wellfield consists of four
wells, two wells are located at the Armstrong Springs site, and one well is located at each of the
East Hill Well, Garrison Creek Well, O’Brien Well and Seven Oaks Well sites. As shown in
Chart ES-1, the City’s water sources have sufficient capacity to meet the existing and projected
needs of the water system through the 20-year planning period.

Chart ES-3
2016 Monthly Water Supply by Source
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Water from all the City’s sources are chlorinated and fluoridated. In addition, aeration and
sodium hydroxide pH adjustment are used at the Guiberson Reservoir site to treat blended Kent
Springs and Tacoma water. The City also uses pH adjustment at the 212% Street Treatment Plant,
Pump Station #5, and the East Hill Well.

OPERATIONS AND MAINTENANCE

The City’s operations and maintenance organization is staffed by well qualified, technically
trained personnel. City staff regularly participate in safety and technical seminars to keep abreast
of the latest changes in the water industry and ensure a smooth and safe operation of the water
system. The current staff of supervisory personnel and field crew, in which many are responsible
for the water system and other utilities, have effectively operated and maintained the water
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EXECUTIVE SUMMARY CITY OF KENT WATER SYSTEM PLAN

system in the past. As the water system expands in the future and continues to age, additional
staff will also be required. The City plans to add staff to meet the increased requirements from
system expansion as the budget allows.

The City has taken several steps to prepare for emergency situations. A vulnerability assessment
and City-Wide Emergency Response Plans have been prepared that conform to the requirements
of the Bioterrorism Act of 2002. The documents contain a vulnerability assessment of the City’s
water system facilities, a contingency operation plan for responding to emergency events, a list of
water personnel responsible for making decisions in emergency situations, and other elements.

Additionally, a seismic vulnerability assessment was completed in 2017 that identifies the City’s
risk to seismic hazards and recommends mitigation to reduce the risk of failure due to those
hazards. Results of the assessment were considered in the development of the water system capital
improvement program. The Water Department also participated in a SCADA system vulnerability
assessment with the City’s IT Department and the Department of Homeland Security in 2017 and
2018. The recommendations from the assessment are being implemented by the City.

WATER SYSTEM EVALUATION

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

o The City has sufficient water source capacity to meet the demands of existing and future
customers until at least 2038.

e The O’Brien Well is not normally operated because sand is present inside the well screen and
high levels of manganese are present in the groundwater. Improvements to provide 480-volt
power to the site, redevelop the well, and provide treatment are included in Chapter 9.

o The City has sufficient water storage capacity to meet the demands of the existing and future
customers until at least 2038.

e A new 587 Zone reservoir will be constructed by 2028 to provide redundancy in the West
Hill operating area. The reservoir will be accompanied by a new BPS that will provide an
additional 1,000 gpm of firm capacity to the West Hill operating area. The existing pump
stations on the West Hill will be equipped with new PRVs to facilitate these operational
changes in the service area.

e The Guiberson Reservoir was constructed in the 1930s, is nearing the end of its useful life
and is in need of replacement.

o The easterly portion of the City’s existing 590 Zone will be converted to a 640 Zone to
resolve storage deficiencies in the 590 Zone and moderately low pressures in the conversion
area.

e The 575 Zone will be converted to the 587 Zone to improve the level of service to the
575 Zone.

e Several areas of the system require water main replacements to resolve deficiencies related to
high water velocities, aging water main, and undesirable materials.
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PROPOSED WATER SYSTEM IMPROVEMENTS AND FINANCING PLAN

Improvements to the water system are necessary, primarily to resolve existing system
deficiencies, but also to accommodate the increase in water demands from future growth.
Improvements identified for the first 5 years of the capital improvement program (2019 through
2023) are estimated to cost approximately $36,346,000, which results in an average expenditure
of approximately $7,269,200 per year. Improvements in the following 5 years (2024 through
2028) are estimated to cost approximately $30,000,000, or approximately $6,000,000 per year.
The financial analysis is intended to illustrate the feasibility of funding the capital and
non-capital improvements for the water system in the next 10 years. It is anticipated that projects
identified in this WSP will be financed from cash on hand.

The combination of the historical financial data presented in Chapter 10, in conjunction with the
financial plan for future revenues and expenditures, demonstrate the financial viability of the
City’s Water Utility.

The funding for capital improvements in this WSP is balanced. However, the City recognizes
that the economy and other factors can change the needs of the water system. In 2016, the city
completed a water rate study and adopted a new rate structure for the water utility that addressed
the operating and capital needs for the system. The current rate structure adopted a fund balance
reserve policy that requires 20 percent of operating expenses balance that would be available for
emergency situations. The City anticipates beginning another rate study in 2020 to be completed
in 2022.

As the existing infrastructure continues to age, managing and funding the water system CIP is
essential to maintaining a safe and reliable water supply for the City’s customers. Based on the
existing level of repair and replacement identified by the City for the water system CIP, the
amount of water main in the system that is greater than 65 years old will increase from 2 percent
to 19 percent by the end of the 20-year planning period, as shown in Chart ES-4. As funding
becomes available, the City should consider a more aggressive water main repair and
replacement program or continue to develop asset management strategies to address future
infrastructure needs.
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Chart ES-4
Existing and Future Water Main Age

Existing Water Main Age Water Main Age with 2019 to 2038 Improvements
0%

|
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= Less than 25 Years Old = 2510 55 Years Old = 5510 65 Years Old
= 651t0 75 Years Old = Greater than 75 Years Old Unknown
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1| INTRODUCTION
WATER SYSTEM OWNERSHIP AND MANAGEMENT

The City of Kent (City) is a municipal corporation that owns and operates a public water system
that covers the majority of its corporate boundaries and some areas outside the City’s corporate
boundaries. Water system data on file at the Washington State Department of Health (DOH) for
the City’s system is shown in Table 1-1.
Table 1-1
Water System Ownership Information

Information Type Description
System Type Group A - Community - Public Water System
System Name Kent Water Department
County King
DOH System ID Number 381501
Owner Number 002950
Address 220 4th Avenue S, Kent, WA 98032
Contact Mr. Sean Bauer, Water System Manager
Contact Phone Number (253) 856-5610

OVERVIEW OF EXISTING SYSTEM

In 2016, the City provided water service to an average of approximately 14,907 customer
connections, or 44,854 equivalent residential units (ERUs), within the City’s water service area.
The City limits comprise an area of approximately 34.4 square miles, and the existing retail
water service area is approximately 23.7 square miles. The 2016 population served by the water
system was approximately 68,157, whereas the population residing in the City limits was
approximately 124,500. Other areas within the City limits are within the water service areas of
the City of Renton, Highline Water District, Soos Creek Water and Sewer District, and Lake
Meridian Water District.

The City’s water supply is currently provided by 16 wells, 2 springs, and an intertie connection
with the City of Tacoma (Tacoma). All City sources are chlorinated and fluoridated. The

208" Street/212™ Street Wellfield is also treated for manganese, iron, and hydrogen sulfide
removal. Water from the 208" Street/212™ Street Wellfield, Armstrong Springs Wells, Clark
Springs, East Hill Well, Kent Springs, Seven Oaks Well, and the Tacoma intertie are treated for
pH adjustment. Water from the Tacoma intertie also receives filtration and ozone treatment in
Tacoma’s system. The City is a partner with Tacoma, Lakehaven Water and Sewer District, and
Covington Water District on the Second Supply Pipeline source. Water storage is provided by

9 reservoirs that have a total capacity of approximately 24.9 million gallons (MG). In addition,
the City’s water system has 13 pressure zones, with 18 pressure reducing stations. The system
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CITY OF KENT WATER SYSTEM PLAN

also has 6 booster pump stations and approximately 284 miles of water main. A summary of the

2016 water system data is shown in Table 1-2.

Table 1-2
2016 Water System Data
Description Data
Water Service Population 68,157
Water Service Area 23.7 square miles
Total Connections 14,907
Total ERUs 44,854
Demand per ERU 172 gallons per day
Average Day Demand 5,348 gpm
Distribution System Leakage 6.0%
Maximum Day/Average Day Demand Factor 217
Peak Hour/Maximum Day Demand Factor 1.46
Number of Pressure Zones 13
Number of Wells 16
Number of Spring Sources 2
Total Capacity of City Sources 16,623 gpm
Tacoma Intertie Capacity 8,778 gpm
Number of Pump Stations and Total Capacity 6 (15,505 gpm)
Number of Reservoirs and Total Capacity 9 (24.9 MG)
Number of Pressure Reducing Stations 18
Total Length of Water Main 284 miles

AUTHORIZATION AND PURPOSE

The City authorized RH2 Engineering, Inc., (RH2) to prepare this Water System Plan (WSP) as
required by state law under Washington Administrative Code (WAC) 246-290-100. In
accordance with WAC 246-290-100, the WSP shall be updated and submitted to DOH every

10 years. This WSP has been written to meet 10-year planning requirements. The previous WSP
was prepared for the City in 2011. The purpose of this updated WSP is as follows:

e To evaluate existing water demand data and project future water demands;

e To analyze the existing water system to determine if it meets minimum requirements
mandated by DOH and the City’s own policies and design criteria;

e To identify water system improvements that resolve existing system deficiencies and
accommodate the system’s future needs for at least 20 years into the future;

e To prepare a schedule of improvements that meets the goals of the City’s financial

program;
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To document the City’s existing water rights, their current status, and future
requirements;

To evaluate past water quality and identify water quality improvements, as necessary;
To document the City’s operations and maintenance program,;

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

To comply with all other WSP requirements of DOH.

SUMMARY OF WSP CONTENTS

A brief summary of the content of the chapters in the WSP is as follows.

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

Chapter 1 introduces the reader to the City’s water system, the objectives of the WSP,
and its organization.

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

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

Chapter 4 identifies existing water demands and projected future demands.

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

Chapter 6 discusses the City’s water source, water rights, and water quality monitoring.
Chapter 7 discusses the water system analyses and existing system deficiencies.
Chapter 8 discusses the City’s operations and maintenance program.

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

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

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

DEFINITION OF TERMS

The following terms are used throughout this WSP.

Capital Facilities Charge: A one-time fee paid by a property owner when connecting to the City’s
water system. This fee pays for a new customer’s equitable share of the cost of the existing system.
This fee offsets the costs of providing water to new customers and recognizes that the existing water
system was largely built and paid for by the existing customers.

Consumption: The true volume of water used by the water system’s customers. The volume is
measured at each customer's connection to the distribution system.
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Connection Charge: A one-time fee paid by a property owner when connecting to the City’s
system that is made up of both the Capital Facilities Charge and the Meter Installation Charge.

Cross Connection: A physical arrangement that connects a public water system, directly or
indirectly, with facilities that could present the potential for contaminating the public water system.

Demand: The quantity of water required from a water supply source over a period of time to meet
the needs of domestic, commercial, industrial, and public uses, and provide enough water to supply
firefighting, system losses, and miscellaneous water uses. Demands are normally discussed in terms
of flow rate, such as million gallons per day (MGD) or gallons per minute (gpm), and are described
in terms of a volume of water delivered during a certain time period. Flow rates pertinent to the
analysis and design of water systems are as follows.

e Average Day Demand (ADD): The total amount of water delivered to the system in a year
divided by the number of days in the year.

e Maximum Day Demand (MDD): The maximum amount of water delivered to the system
during a 24-hour time period of a given year.

e Peak Hour Demand (PHD): The maximum amount of water delivered to the system,
excluding fire flow, during a 1-hour time period of a given year. A system’s peak hour
demand usually occurs during the same day as the MDD.

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

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

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

Head: A measure of pressure or force exerted by water. Head is measured in feet and can be
converted to pounds per square inch (psi) by dividing feet by 2.31.

Head Loss: Pressure reduction resulting from pipeline wall friction, bends, physical restrictions, or
obstructions.

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

Maximum Contaminant Level (MCL): The maximum permissible level of contaminant in the
water that the purveyor delivers to any public water system user, measured at the locations
1dentified under WAC 246-290-300, Table 3.

Meter Installation Charge: The installation charge or hook-up fee that is paid by a property owner
to reimburse the City for the cost incurred to make the physical connection to the water system. This
cost includes both direct and indirect costs for installing the service line off the system’s water main
up to and including the City-owned water meter and advanced metering infrastructure (AMI)
equipment.
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Potable: Water suitable for human consumption.

Pressure Zone: A portion of the water system that operates from sources at a common hydraulic
elevation. For example, the 240 Zone refers to the City’s lower pressure zone, which has a reservoir
with an overflow elevation of 240 feet.

Purveyor: An agency, subdivision of the state, municipal corporation, firm, company, mutual or
cooperative association, institution, partnership, or persons or other entity owning or operating a
public water system. Purveyor also means the authorized agents of such entities.

Supply: Water that is delivered to a water system by one or more supply facilities, which may
consist of supply stations, booster pump stations, springs, and wells.

Storage: Water that is “stored” in a reservoir to supplement the supply facilities of a system and
provide water supply for emergency conditions. Storage is broken down into the following five
components, which are defined and discussed in more detail in Chapter 7: operational storage,
equalizing storage, standby storage, fire flow storage, and dead storage.

LIST OF ABBREVIATIONS

The abbreviations listed in Table 1-3 are used throughout this WSP.
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Table 1-3
Abbreviations
Abbreviation Description
ADD Average Day Demand
AMI Advanced Metering Infrastructure
AWWA American Water Works Association
CCR Consumer Confidence Report
CIP Capital Improvement Program
City City of Kent
County King County
CwWD Covington Water District
CWSP Coordinated Water System Plan
CWSSA Critical Water Supply Service Area
DBP Disinfection Byproduct
DOH Washington State Department of Health
DSL Distribution System Leakage
EPA U.S. Environmental Protection Agency
ERU Equivalent Residential Unit
fps feet per second
GMA Growth Management Act
gpm gallons per minute
HWD Highline Water District
JOA Joint Operating Agreement
LMWD Lake Meridian Water District
LWSD Lakehaven Water and Sewer District
MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
MDD Maximum Day Demand
MG Million Gallons
MGD Million Gallons per Day
mg/L milligrams per Liter
OFM Office of Financial Management
OSHA Occupational Safety & Health Administration
PHD Peak Hour Demand
psi pounds per square inch
RCW Revised Code of Washington
SCWSD Soos Creek Water and Sewer District
SDWA Safe Drinking Water Act
SEPA State Environmental Policy Act
SOC Synthetic Organic Chemical
SWTR Surface Water Treatment Rule
Tacoma City of Tacoma (Tacoma Public Utilities)
THM Trihalomethane
UGA Urban Growth Area
USGS United States Geological Survey
VOC Volatile Organic Chemical
WAC Washington Administrative Code
WISHA Washington Industrial Safety & Health Act
WSP Water System Plan
WwucCcC Water Utility Coordinating Committee
WUE Water Use Efficiency
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2 | WATER SYSTEM DESCRIPTION
INTRODUCTION

This chapter describes the City of Kent’s (City) retail water service area and water service
agreements, and provides a thorough description of the water system and its individual
components. The results of the evaluation and analyses of the existing water system are
presented in Chapter 7.

WATER SERVICE AREA

HISTORY

The City was incorporated in 1890. The water system’s origins date to the latter part of the
nineteenth century, when a spring was tapped on the East Hill to provide water to the Kent Water
and Light Company. In 1891, the City granted a 25-year franchise to the Farmers Water
Company and the Kent Water and Light Company to furnish water to the City. The City retained
the option to purchase the water system, which it did one year later in 1892.

In 1892, the City financed the construction of a reservoir at the top of Kennebeck Street. Further
improvements were made to the water system in 1910. In 1926, the City purchased the Kent
Springs water source and began construction of the original Kent Springs Transmission Main

4 years later. In the 1930s, development of the Clark Springs source began and the Guiberson
Reservoir was constructed.

In the 1950s, Pump Station #3 and Pump Station #4 were constructed to pump water to the
Cambridge Tank and the Reith Road Standpipe on the West Hill to provide service to this area.
The 125K Tank was also added near 98™ Avenue South and South 239" Place. The City adopted
its first Water System Plan (WSP) in 1955.

The 1960s saw the construction of the 6 Million Gallon (MG) #1 Reservoir, 6 MG #2 Reservoir,
and Blue Boy Standpipe, as well as the completion of the transmission main from Clark Springs,
which provided the City with redundant spring water sources and transmission mains.

In the 1970s, the 3.5 million-gallon (MG) Tank and Pump Station #5 were constructed. The East
Hill Well was developed, the City of Renton (Renton) and City of Tukwila (Tukwila) interties
were constructed, and the South 212" Street and South 208™ Street wells were drilled.
Chlorination was also added to Kent Springs.

In the 1980s, Pump Station #6 and Pump Station #7 were constructed to improve the level of
service on the West Hill. Pump Station #8 also was constructed to provide an intertie with the
Highline Water District (HWD). The Garrison Creek Well, Armstrong Springs Wells, and Seven
Oaks Well also were developed to provide additional supply. Fluoridation was added to Clark
Springs. The City became a member of the South King County Critical Water Supply Service
Area (SKCCWSSA) to coordinate water planning efforts and began the process of obtaining
additional supply from the City of Tacoma (Tacoma).

In the 1990s, the South 212 Street Iron and Manganese Treatment Facility was completed, and
the City’s first Water Conservation Plan was adopted. As a member of the SKCCWSSA, the
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City participated in the development and adoption of the South King County Coordinated Water
System Plan (CWSP). In addition, major transmission and distribution pipeline improvements
were completed, and the Infrastructure Maintenance Management and Inventory System was
brought online to assist with planned maintenance. Lead and Copper Rule treatment and siting
studies were accomplished in accordance with Safe Drinking Water Act (SDWA) requirements,
and seismic evaluations and upgrades were completed on the City’s reservoirs and other
distribution system infrastructure.

In the 2000s, the Tacoma Regional Water Supply System (RWSS) became the City’s third
primary water source. The City partnered with Tacoma, Covington Water District (CWD), and
Lakehaven Water and Sewer District (LWSD) on this project and in doing so, added 12.64
million gallons per day (MGD) to the City’s available supply. Seismic, security, and redundancy
upgrades were also made to many of the City’s facilities.

In the 2010s, the 640 Tank and additional upgrades were constructed in preparation for the
creation of the new 640 Pressure Zone. The Guiberson Corrosion Control Facility was
constructed, and additional seismic, security, and redundancy upgrades also have been
constructed throughout the system.

RETAIL WATER SERVICE AREA

The City’s retail water service area, which covers an area of approximately 23.7 square miles, is
shown on Figure 2-1. The existing service area is predominantly contained within the City’s
incorporated boundaries, but also includes areas of the City of Auburn (Auburn), and
unincorporated King County. The existing service area is approximately bordered by Interstate 5
(I-5) to the west, SE 304" Street to the south, S 180™ Street to the north, and 128" Avenue SE to
the east. Along the north-south axis of the system, the retail water service area is approximately
7.6 miles long. Along the east-west axis, the existing retail water service area is approximately
5.7 miles wide. The City will provide water service throughout the existing retail water service
area in accordance with the Municipal Water Law’s duty to provide service requirements. The
existing retail water service area defines the place of use for each water right held by the City for
municipal water supply purposes. The place of use can be updated through subsequent water
system planning or engineering document submittals that are approved by the Washington State
Department of Health (DOH).

Along with the existing retail water service area, Kent’s city limits, neighboring city limits, the
King County urban growth area (UGA) boundary, and Kent’s Potential Annexation Areas
(PAAs) are shown in Figure 2-1.

TOPOGRAPHY

The topography of the existing service area is lowest in the valley (20 feet) at the center of the
city that runs north and south (Green River Valley), with the highest elevations on the east and
west hillsides of the City, respectively called East Hill and West Hill. The highest existing
service elevations are located on East Hill, at approximately 500 feet. The majority of the
existing system is located within the Green River watershed.
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GEOLOGY?

The City is located in the southeastern part of the Puget Sound Lowland, which is a
topographically low region between the Olympic Mountains and the Cascade Range. This area
has been subjected to repeat episodes of advancing and retreating continental glaciation, as well
as the deposition of sediment from rivers and streams flowing from the Cascade Range during
periods when the continental glaciers were not present. The City’s service area includes
topographic uplands to the east (Covington Upland) and west (Des Moines Upland) flanking a
wide, flat-bottomed north-south trending valley (Green River Valley). Downtown Kent is located
on the eastern edge of the Green River Valley.

Bedrock, consisting primarily of sedimentary rock such as sandstone, siltstone, shale, and coal, is
found below an elevation of approximately 400 feet below sea level beneath Downtown Kent.
Bedrock crops out, or is found closer to ground surface, farther to the north and east of the City.

Above the bedrock are unconsolidated sediments that have been deposited during glacial and
non-glacial periods over the past several hundred thousand years. Glacial sequences typically
consist of advance outwash (sand), glacial till (unsorted mixture of silt, sand, and gravel), and
recessional outwash (sand and gravel). Non-glacial sequences are typically alluvial (layered silt,
sand, and gravel) and lacustrine (clay and silt) in nature. The glacial sequences that have been
named in this area include the Double Bluffs Glaciation (greater than 100,000 years old), the
Possession Glaciation (80,000 to 60,000 years old), and the Vashon Glaciation (23,000 to
10,000 years old). The non-glacial deposits include the Whidbey Interglaciation (100,000 to
80,000 years old), the Olympia Interglaciation (60,000 to 23,000 years old), and the Holocene
age sediments (10,000 years old to present).

The upland areas (Des Moines Upland and Covington Upland) are glaciated drift plains that were
shaped by the Vashon Glaciation. The most prevalent geologic unit at the ground surface on the
drift plains are Vashon Glacial Till, which was laid down beneath the most recent continental
glacier. The glaciated drift plains contain oblong north-south orientated hills and depressions
created by the advance and retreat of the Vashon continental glacier over the area. In various
locations the recessional outwash was deposited preferentially in the depressions; in other areas
the recessional outwash streams incised into the glacial till and formed thicker recessional
outwash channels.

The alluvial deposits on the uplands are typically very thin, whereas the alluvial deposits beneath
the Green River Valley can be hundreds of feet thick.

All sediments older than the Vashon recessional outwash have been overridden by a glacier and
compacted. This compaction means that those sediments more easily support foundations.
Liquefaction susceptibility of these sediments, as presented by the Washington State Department
of Natural Resources, range from very low to moderate. The Vashon recessional outwash
deposits have low liquefaction susceptibility. The recent alluvium deposits can be loose and,
where saturated, can be susceptible to liquefaction, which has implications for infrastructure. All
alluvial deposits in the Green River Valley have medium to high liquefaction susceptibility.

Groundwater recharge to the City’s sources primarily originates as precipitation. Groundwater
flows both laterally (east to west) and vertically downward under the uplands, which are the

1 Reference: Woodward, D.G., Packard, F.A., Dion, N.P., and Sumioka, S.S. 1995. Occurrence and Quality of Ground Water in Southwestern
King County, Washington. U.S. Geological Survey. Water-Resources Investigations Report 92-4098.
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recharge areas. Groundwater flow beneath the Green River Valley is generally downstream
(north) and vertically upward since this is a regional discharge area.

The City’s spring sources are primarily situated at locations where the Vashon recessional
outwash aquifer, or older adjacent aquifers, are pinched or constricted, which forces the water to
discharge from the aquifer.

INVENTORY OF EXISTING WATER FACILITIES

This section provides a detailed description of the existing water system and the current
operation of the facilities. The analysis of the existing water facilities is presented in Chapter 7.
Additional information on the City’s existing water system facilities is included on DOH Water
Facilities Inventory (WFI) form in Appendix A.

PRESSURE ZONES

The City serves customers within an elevation range from 20 feet above sea level in the valley
running north and south through the middle of the system to approximately 500 feet above sea
level on the east side of the system, also referred to as East Hill. This wide elevation range
requires that the water pressure be increased or reduced to maintain pressures that are safe and
sufficient to meet the flow requirements of the system. The City achieves this by dividing the
water system into 13 different pressure zones, as shown in Figure 2-1. The pressure in each zone
is regulated by reservoir levels, pressure reducing station settings and other control valve
settings, pump settings, or a combination of these, as illustrated in the hydraulic profile

(Figure 2-2).

Central Valley

240 Pressure Zone

The 240 Zone is the largest pressure zone in the City, serving the lowest elevations in the valley
between the East Hill and West Hill. The Kent Springs Transmission Main (KSTM) terminates
at the 240 Zone’s Guiberson Reservoir, and can provide water to the zone from Kent Springs, the
Armstrong Springs Wells, the Seven Oaks Well, and Tacoma. The zone also can be supplied
directly with water from the O’Brien Well, the 208" Street/212'" Street Wellfield, and the
Garrison Creek Well. Pressures in the 240 Zone are established by the 6 MG #2 Reservoir and
the Guiberson Reservoir. This zone currently serves customers within an elevation range
between approximately 20 feet and 135 feet. There also are interties with Tacoma, Tukwila,
Auburn, and Renton connected to the 240 Zone.

East Hill

271 Alvord Pressure Zone

The 271 Alvord Zone is supplied by one pressure reducing station from the 485 Zone that
establishes pressures in the zone. This pressure zone currently serves customers within an
elevation range between approximately 60 feet and 170 feet, and is located near the base of the
East Hill, just north of Mill Creek, primarily between Alvord Avenue N and Hazel Avenue.
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308 Hilltop Pressure Zone

The 308 Hilltop Zone is a very small zone supplied by one pressure reducing station from the

485 Zone that establishes pressures in the zone. This pressure zone currently serves customers
within an elevation range of 120 feet and 130 feet. This pressure zone also is located near the

base of the East Hill and only provides water to customers along 91 Avenue South.

339 Seattle Pressure Zone

Water is supplied to the 339 Seattle Zone by one pressure reducing station from the 485 Zone
that establishes pressures within the zone. The 339 Seattle Zone is located on a small plateau
near the base of East Hill, predominantly between Van De Vanter Avenue to the east and Scenic
Way to the west. The zone currently serves customers within an elevation range between
approximately 70 feet and 270 feet.

366 Stetson Pressure Zone

The 366 Stetson Zone is a small pressure zone located on the East Hill; this zone is supplied
water by one pressure reducing station from the 485 Zone. The 366 Stetson Zone serves
customers on the following four streets: Hazel Avenue N; Valley Place; Stetson Avenue; and
Crest Place. This zone currently serves customers within an elevation range between
approximately 170 feet and 230 feet.

368 Weiland Pressure Zone

Water is supplied to the 368 Weiland Zone by one pressure reducing station from the 485 Zone
that establishes pressure in this zone. This zone currently serves customers within an elevation
range between approximately 110 feet and 210 feet, and is located just north of Mill Creek along
Canyon Drive and Weiland Street.

416 Pressure Zone

The 416 Zone is a very small zone that consists predominantly of the transmission main from the
416 Zone 6 MG #1 Reservoir to the 240 Zone 6 MG #2 Reservoir. The transmission main
follows 98™ Avenue S northwards from the 6 MG #1 Reservoir before crossing through several
neighborhoods to the northwest until the main intersects S 218™ Street, where it heads east to fill
the 6 MG #2 Reservoir. There are a limited number of customers connected to the transmission
main, and the City plans to transfer these customers to other pressure zones in the future.
Elevations in this pressure zone range from approximately 80 feet to 380 feet. The Clark Springs
Transmission Main (CSTM) terminates at the 6 MG #1 Reservoir, supplying water from Clark
Springs, the Armstrong Springs Wells, and the Seven Oaks Well.

485 Pressure Zone

The 485 Zone is supplied with water from Pump Station #5 and three pressure reducing stations
connected to the 590 Zone. Pressures in this zone are established by the 125K Tank. This zone
currently serves customers within an elevation range between approximately 150 feet and

400 feet, and is located between S 218™ Street at its northern extent, and East Maple Street to its
southern extent.
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590 Pressure Zone

The 590 Zone is the system’s second largest pressure zone and serves the eastern portions of the
water system. This zone is supplied water by a direct connection to the Tacoma RWSS at Point
of Delivery (POD) #3, the East Hill Well, and Pump Station #5. Pressure is established by the
Blue Boy Standpipe, the 3.5 MG Tank, and the 640 Tank. The 640 Tank was constructed to
provide storage for a future 640 Pressure Zone but is operated in the 590 Zone until all necessary
facilities are constructed for establishment of the 640 Zone. Customers in the 590 Zone are
located in an elevation range between approximately 290 feet and 500 feet. The 590 Zone serves
customers between SE 225" Place and SE 304" Street.

West Hill

354.5 Pressure Zone

The 354.5 Zone, the lowest West Hill pressure zone, is supplied water by Pump Station #3. A
pressure reducing valve (PRV) at Pump Station #4 also allows the zone to be supplied from the
higher elevation zones on the West Hill in a maintenance or emergency situation. The pressure in
the 354.5 Zone is established by the Reith Road Standpipe. This zone currently serves customers
within an elevation range between approximately 90 feet and 280 feet and is located primarily
between Reith Road and Lake Fenwick Road.

529 Pressure Zone

Water is supplied to the 529 Zone by Pump Station #4. In an emergency situation, water can be
supplied from the 587 Zone through the 42" Avenue South PRV. Pressure in the zone is
established by the Cambridge Tank, located in the southwest corner of the zone. The 529 Zone
serves customers within an elevation range between approximately 280 feet and 430 feet and is
located in the southwest corner of the system between Military Road South and Lake Fenwick
Road South.

575 Pressure Zone

The 575 Zone is a small, closed pressure zone that is supplied water from Pump Station #7,
which establishes the pressure in this zone. During a fire flow event exceeding the capacity of
Pump Station #7, the pump station will shut off and the zone will be supplied through a check
valve from the Cambridge Tank, which has an overflow elevation of 529 feet. The check valve is
located at Pump Station #7. The 575 Zone is also located in the southwest corner of the City’s
system between S 268" Street and S 263" Street. This zone currently serves customers within an
elevation range between approximately 410 feet and 450 feet.

587 Pressure Zone

The 587 Zone is a closed pressure zone supplied water by Pump Station #6, which establishes
the pressure in the zone. Like the 575 Zone, during a fire flow event exceeding the capacity of
Pump Station #6, the pump station will shut off and the zone will be supplied from the
Cambridge Tank, which has an overflow elevation of 529 feet, via two check valves. One check
valve is located at the Pump Station #6 site, and the second is located near the intersection of
Military Road South and S 259 Place. Pump Station #8 is also connected to the 587 Pressure
Zone. This pump station provides water from the HWD intertie, which is available for
emergency supply, fire flow, and maintenance purposes. Pump Station #8 provides the only
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redundant supply to the West Hill pressure zones, which is otherwise supplied only by Pump
Station #3. The 587 Zone is located in the southwest corner of the City’s system, between

S Reith Road and S 239™ Place. This zone provides water to customers located at an elevation
between approximately 330 feet and 450 feet.

SUPPLY FACILITIES

Introduction

Water in the City’s system is supplied predominantly from Kent Springs, Clark Springs, and the
Tacoma Second Supply Pipeline. The City utilizes its wells periodically to ensure that all sources
are regularly exercised, but does not typically operate these sources due to their higher cost of
operation compared to Kent Springs, Clark Springs, and the Tacoma intertie.

A summary of the City’s sources of supply is shown in Table 2-1. Additional information on the
City’s sources of supply, water treatment, and water quality monitoring is contained in
Chapter 6.

Table 2-1
Supply Facilities Summary
Existing
Supplies Year Capacity Water
Facility Type Water To Installed Use (gpm) Treatment Generator
Chlorination, Fluoridation, 208th: None
i . 4 wells 240 Zone 1982, Active 3,500 Manganese/Iron/Hydrogen Sulfide 212th: Hookup for
212th Street Wellfield 2001 )
Removal, pH Adjustment portable generator
Armstrong Springs CSTM/ . Chlorination, Fluoridation, .
Wells 2 wells KSTM 1982 Active 1,050 pH Adjustment On-site
Infiltration gallery — I On-site generator
Clark Springs and collector, CSTM 1957, Active 5,400 ChIormatlon., Fluoridation, partially powers
1969 pH Adjustment .
3 wells facility
East Hill Well 1 well 590 Zone 1979 Active 1,900 Chiorination, Fluoridation, On-site
pH Adjustment
On-site generator
Garrison Creek Well 1 well 240 Zone 1981 Active 500 Chlorination, Fluoridation for SCADA system
only
Infiltration 1908, s I
Kent Springs gallery, KSTM 1977, Active 3,680 Chlorlnatloq, Fluoridation, On-site generator
pH Adjustment
3 wells 2001
None on-site,
QO'Brien Well 1 well 240 Zone 1951 Active 243 Chilorination, Fluoridation towed generator is
used
CSTM/ . Chlorination, Fluoridation,
Seven Oaks Well 1 well KSTM 1982 Active 350 pH Adjustment None
Chlorination, Fluoridation, Filtration, i
Tacoma RWWS Intertie KSTW 2005  Active 8,778 orination, Fluoridation, Filtration, - Site has ful

590 Zone Ozone Treatment, pH Adjustment’  backup power

1 = pH adjustment occurs in Tacoma system and when RWSS water is directed through the KSTM to the Guiberson Reservoir.
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Water Treatment

All City water sources are chlorinated and fluoridated. In 2015, the Tacoma Green River
filtration facility was completed, allowing for less-constrained use of the Tacoma supply.
Aeration and sodium hydroxide pH adjustment are used at the Guiberson Reservoir site to treat
blended Kent Springs and Tacoma water. The City also uses pH adjustment at the 212" Street
Treatment Plant, Pump Station #5, and the East Hill Well.

212t Street Treatment Plant

The 212" Street Treatment Plant is located at 9001 S 212" Street and was put into service in
1993. The 212" Treatment Plant treats the water from the 208" Street/212™ Street Wellfield.
Like all of the City’s well and spring sources, the water goes through a chlorination and
fluoridation process. Pressure filters use potassium permanganate and greensand technology to
remove iron, manganese, and hydrogen sulfide at this plant. The plant also introduces a pH
adjustment with the addition of sodium hydroxide to reduce the corrosivity of the finished water
on household plumbing and maintain compliance with the Lead and Copper Rule.

In 2008, the treatment plant received new programmable logic controller (PLC) upgrades. In
2016, a mag meter upgrade took place and a new auma valve control actuator was installed.

Water Supply

208t Street/212t Street Wellfield

The 208" Street/212™ Street Wellfield consists of four

wells — three on the 212" Street Treatment Plant site and

one behind WinCo foods on S 208™ Street — that supply

water to the 240 Zone. The first wells were constructed in

1982, the treatment plant was brought online in 1993, and

an additional well was constructed on the treatment plant

site in 2001 to address a drought and declining capacity in

Wells #1 and 2. The total capacity of the wellfield is

approximately 3,500 gallons per minute (gpm).

Interference between the three 212" Street Wells can

sometimes affect the total capacity. In 2015, the 212th Street Treatment Plant
212 Street Well #3 received a motor replacement. Building

Because the 212%™ Street Treatment Plant is relatively
expensive to operate compared to the City’s spring sources and the Tacoma supply, the wellfield
is typically only operated for around 2 weeks annually for exercise and operator familiarization.

Armstrong Springs Wells

The Armstrong Springs Wells are a wellfield located south of SE 272" Street, immediately next
to Jenkins and Cranmar Creek, south of Covington. The immediate surrounding area has been
annexed into the City. The two wells were installed in 1982 and are approximately 80 to 90 feet
deep. Permanent treatment facilities, which provide chlorination and fluoridation, were installed
in 2002, and the chlorination equipment was upgraded in 2013. The wells are capable of
producing approximately 1,050 gpm and can pump to either the CSTM or KSTM. Facilities at
the termination points of the CSTM and KSTM provide pH adjustment. In 2016, a back-up
power generator with motor control center (MCC) upgrades was installed, and the City made a
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property purchase for the purpose of source protection. The property purchase consisted of
10 acres to the north of the wells, between the wells and Highway 516. The City has demolished
all buildings on the property.

Clark Springs

The Clark Springs source is the easternmost City-owned source, located south of SE
Kent-Kangley Road, east of Maple Valley, adjacent to Rock Creek. Like Kent Springs, the
approximately 320 acres of property surrounding the Clark Springs source has been annexed to
the City for municipal supply purposes. The Clark Springs water source consists of an infiltration
gallery and collector, and three wells that supply water to the system via the CSTM. The water is
treated with chlorine and fluoridation at the source, and is also treated at a pH adjustment facility
located at the Pump Station #5 site. The total capacity of the source is approximately 5,400 gpm.

Constructed in 1957, the Clark Springs infiltration gallery and collector consists of a gallery of
several hundred feet of 16-inch perforated steel pipe, lying horizontally 15 to 20 feet below
ground surface and extending under Rock Creek. Water is collected in the gallery from a wide
area and diverted to a chamber at the beginning of the CSTM. A valved section of 12-inch pipe
extending beneath the Rock Creek channel to the southern side also is connected to the gallery.
Like the Kent Springs source, the Clark Springs source experiences reduced capacity in the
summer months as the aquifer levels decline.

The three Clark Springs wells, which are approximately 50 to 80 feet deep, were constructed in
1969 and rehabilitated in 1985 due to corrosion-related capacity reduction. Maintenance and
rehabilitation of the pumps occurred in 2002. The area is subject to electrolysis problems that
limit the remaining useful life of the wellfield. In 2008, a security fence was added around the
infiltration gallery. Levee improvements were constructed to protect the infiltration gallery in
2008 and 2012. In 2009, the clearwell variable frequency drive (VFD) was replaced, and in 2010
the Well #2 pump received a VFD upgrade. Security improvements to the clearwell and a hood
installation were completed in 2011, and a surge tank electrical upgrade was completed in 2012.
In 2015, the Well #1 MCC was replaced.

Due to the close proximity of the Clark Springs sources to the Landsburg Mine site, over many
years the City has advised the Washington State Department of Ecology (Ecology) of the City’s
serious concerns about the site and the efforts overseen by Ecology to address the site’s
environmental conditions. In recent years, the City submitted to Ecology comments in opposition
to Ecology’s cleanup action plan for the site, seeking further investigation/action at the site, and
a cleanup action plan more protective of area groundwater, including the Clark Springs source
aquifers. The City also has implemented various activities to increase monitoring and sampling
at and near Clark Springs.

The Rock Creek Habitat Conservation Plan was completed in 2011.
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East Hill Well

The East Hill Well was originally constructed in 1979. The well

provides water directly to the 590 Zone and is located on

104" Avenue SE between SE 244™ Street and SE 248™ Street.

The well pump and motor were replaced in 2000; a pH

adjustment treatment facility was installed in 2003; and the well

received new chlorination equipment in 2007. The source is also

fluoridated. An on-site engine generator set for back-up power

was installed in 2013. The well was redeveloped in 2017, and a

new pump and motor were installed. The East Hill Well is

capable of providing approximately 1,900 gpm to the system. East Hill Well

Garrison Creek Well

Located at Garrison Creek Park on the same site as the 6 MG
#2 Reservoir, the Garrison Creek Well supplies water directly to
the 240 Pressure Zone. The original Garrison Creek Well,
installed in 1981, lost capacity as a result of the 2001 Nisqually
earthquake. The well was re-drilled in 2004.

Water from the Garrison Creek Well is typically pumped
directly into the 6 MG #2 Reservoir but can be pumped to the
distribution system. The water is chlorinated and fluoridated.
The well is capable of providing approximately 500 gpm to the

system. Garrison Creek Well

Kent Springs

The Kent Springs source was originally constructed in 1908 and has been providing water to the
City for over 100 years. The source is located near Black Diamond just north of Lake Sawyer,
several miles east of the distribution system, in an area of approximately 75 acres that has been
annexed into the City for municipal supply purposes. The source consists of a spring-fed
infiltration gallery and a wellfield, both of which can provide water to the KSTM. The water
from this source is treated with a chlorination and fluoridation process before being supplied to
the City. New chlorination equipment was installed in 2015. Additionally, pH adjustment takes
place at the Guiberson Reservoir site. The total capacity of the source is approximately

3,680 gpm.

Located at the base of a hillside where the springs discharge, the Kent Springs infiltration gallery
was constructed in 1908, and remains in good condition. The gallery is constructed of several
hundred feet of perforated concrete pipe buried up to 10 to 15 feet deep. During the warmer
months, the capacity of the infiltration gallery drops, and the wellfield is utilized. In 2015, a
gallery level sensor was installed.

The Kent Springs wellfield consists of three wells. Well #1 and #2 were drilled in 1977, and
Well #3 was drilled during drought conditions in 2001. The wells are drilled to approximately
70 to 105 feet deep and experience a reduced capacity during the summer due to lower aquifer
levels, which are speculated to be caused by increasing withdrawals from exempt wells in the
area. This reduced capacity limits the ability of Kent Springs to respond to peak demand events
during the summer. The wellfield is also subjected to significant corrosion problems, caused by
the nearby Bonneville Power Administration power lines. In 2008, security fencing was added
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around Wells #1, #2, and #3. Kent Springs currently has a small generator which cannot power
the entire facility; a larger-capacity generator is anticipated to be installed in the near future.

O’Brien Well

The O’Brien Well was originally constructed in 1951 and
re-drilled in 1999. The well is located in the 240 Zone,
approximately ¥ mile south of the 212" Street Treatment
Plant. The O’Brien Well is an artesian well, and equipped
with pumping equipment to deliver up to 243 gpm to the
240 Zone. The water produced from the well is chlorinated
and fluoridated. Typically, the well is only operated during
periods of peak demands to supplement the primary
sources. However, the well has been experiencing water
quality issues and is run only occasionally to exercise the O’Brien Well
source. No back-up power is available on site.

Seven Oaks Wells

The Seven Oaks Well was drilled in 1982 and is located near
the intersection of 116™ Avenue SE and SE Kent-Kangley
Road. The water is treated with a chlorination and fluoridation
process before it is sent into the City’s distribution system.
Water from the Seven Oaks Well can be pumped to either the
CSTM or KSTM. Facilities at the termination points of these
transmission mains provide pH adjustment. The well is capable
of producing approximately 350 gpm but is run only
occasionally to exercise the source.

Tacoma RWSS

In 1985, the City entered into an agreement wherein the City

would share in the capital costs and operational and

maintenance costs of what was previously referred to as the Seven Oaks Well

City of Tacoma’s Green River Pipe Line No. 5 (also previously

referred to as the Second Supply Pipeline or SSP), including portions of the water right and
surface water storage behind the Howard Hansen Dam. Several other purveyors also participated
in the project. The City’s portion of the available capacity is 12.64 MGD, or approximately
8,778 gpm.

In 2005, the 34-mile-long pipeline began conveying water. Turbidity in the Green River has
historically constrained use of the Tacoma supply to the months of June through September,
resulting in the construction of the Green River filtration facility. With the completion of this
facility in 2015, the Tacoma supply can now be utilized year-round. The City is required to
accept a consistent flow rate from Tacoma, with a 1-week warning required to change this flow
rate. Other City sources provide modulation in response to actual demands.

There are three City connections to the RWSS. The first, POD #1, is located at Kent Springs and
supplies water to the KSTM. The second, POD #2, located near the intersection of 124" Avenue
SE and SE 296™ Street, has been left undeveloped. POD #2 currently consists of a manhole over
the transmission main, which contains a tee with a blind flange. The third, POD #3, is located
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near the 3.5 MG Tank, and can supply water to either the KSTM or the 590 Pressure Zone. In the
future, POD #3 will provide water to the 640 Pressure Zone without the need for a booster pump
station.

Water is filtered at the Green River filtration facility, chlorinated, fluoridated, adjusted for pH,
and undergoes ozone treatment before it reaches the City. If RWSS water is directed to the
KSTM, the water also undergoes a pH adjustment before entering the distribution system at the
Guiberson Reservoir.

PUMP STATION FACILITIES

The City’s water system has six booster pump station facilities that provide supply to the
354.5 Zone, 485 Zone, 529 Zone, 575 Zone, 587 Zone, and 590 Zone. A summary of the
pumping facilities is shown in Table 2-2, and a detailed description of each facility is provided
below.

Table 2-2

Booster Pump Station Facilities Summary

Existing Pump
Suction Discharge Pumping Number Motor
Pressure Pressure Year Capacity of Pump Size
Pump Station Zone Zone Constructed (gpm) Pumps Type (HP) Generator
Pump Station #3 240 Zone 354.5 Zone 1959 1,800 2 Horizontal =, 5 On-site
split case

Horizontal (2) 75

Pump Station #4  354.5 Zone 529 Zone 1959 3,800 3 . On-site
split case (1) 150
. (2) 125,
Pump Station #5 416 Zone 482?):‘;:90 1975 6,350 4 ;'Olrl'tzé’:;i' (1) 40, On-site
P (1) 40/125
Vertical Has hookup
Pump Station #6 529 Zone 587 Zone 1984 1,200 3 turbine (3) 20 for portable
generator
Pump Station #7 529 Zone 575 Zone 1985 500 2 Horizontal (2)10 On-site
Highline Water Vertical Has hookup
Pump Station #8 District 587 Zone 1986 1,200 3 . (3) 20 for portable
turbine
560 Zone generator
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Pump Station #3

Originally constructed in 1959, and upgraded in 1979
to increase capacity, Pump Station #3 is located at the
intersection of Reith Road and Lake Fenwick Road.
Pump Station #3 has two 900 gpm pumps that supply
water from the 240 Zone to the 354.5 Zone. Besides the
emergency intertie with HWD, Pump Station #3 is the
only pump station supplying water to the City’s West
Hill pressure zones.

Typically, only one of the two pumps are operated at a

time. The pump station has an on-site engine generator

set for back-up power supply. Upgrades of the Pump Station #3
automatic transfer switch and motor control center, as

well as the installation of either soft starts or VFDs are planned for 2018.

Pump Station #4

Like Pump Station #3, Pump Station #4 was originally
constructed in 1959. It has received upgrades in 1979,
1983, and 1997 to improve pumping capacity and
reliability. Pump Station #4 has two 900 gpm pumps
and one 2,000 gpm pump that supply water from the
354.5 Zone to the 529 Zone.

This station is located on the same site as the Reith
Road Standpipe. If the standpipe and Pump Station #3
are taken offline for maintenance or an emergency
situation, a PRV on site can supply water to the

354.5 Zone from the HWD intertie via the 529 Zone.
Pump Station #4 currently has a back-up diesel engine
that can directly drive the 2,000 gpm pump if electrical power is lost. The City plans to add a
new engine generator set on site because it is difficult to find replacement parts for the aging
diesel engine.

Pump Station #4

Pump Station #5

Located on the same site as the 6 MG #1 Reservoir and
the 125K Tank, Pump Station #5 was constructed in
1975. The pump station has two 1,225 gpm pumps that
supply water from the 416 Zone to the 485 Zone, and
two dual-speed 1,950 gpm pumps that supply water
from the 416 Zone to the 590 Zone. One of the

1,225 gpm pumps (Pump 2) is a dual speed pump that
is also capable of supplying the 590 Zone. Two of these
four pumps are used to supply water to the 485 Zone
and the other two are used to provide water to the

590 Zone, alternating monthly which pumps are
running. Back-up power is provided by an engine Pump Station #5
generator set inside the building. Control valve auma
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replacements were installed in 2012. In 2015, an MCC upgrade took place, with soft starts for
pumps 3 and 4. In 2016, the control vault for the 125K Tank was upgraded.

The Pump Station #5 building also contains a pH adjustment facility, which provides corrosion
control for water supplied to the system through the CSTM. A PRV located inside the pump
station also allows water to be supplied from the 590 Zone to the 416 Zone, and from here to the
240 Zone via the 6 MG #1 Reservoir to 6 MG #2 Reservoir Transmission Main. This provides a
means for Tacoma water to be supplied to the 240 Zone and West Hill if the KSTM and CSTM
are offline.

Pump Station #6

Originally constructed in 1984, Pump Station #6 is located in an
underground vault near the intersection of South Reith Road and

38" Avenue South. Using three vertical turbine pumps, the booster
pump station supplies water from the 529 Zone to the closed

587 Zone. One pump is typically running; the pumps alternate every
8 hours. If demands in the 587 Zone exceed approximately 1,220 gpm
for 2 minutes, the pumps are automatically turned off and flow is
provided by gravity through two check valves from the 529 Zone.

All of the pump motors are equipped with VFDs. Pump Station #6 is
not equipped with on-site back-up power, but an emergency generator
transfer switch was installed in 2011.

. Pump Station #6
Pump Station #7
Pump Station #7 was built in 1985 and is located in an
underground vault on the same site as the Cambridge
Reservoir, just south of S 264™ Street. This pump station is
equipped with two pumps that supply water from the
529 Zone to the 575 Zone. Pump 1 (the station’s small
pump) was taken offline in 2009. If demands in the
575 Zone exceed approximately 450 gpm for 3 minutes, the
pumps are automatically turned off and flow is provided by
gravity through a check valve from the 529 Zone. Control
modifications to include VFDs took place in 2009, and a
new mag meter was installed in 2012. An on-site engine
generator set was installed in 2012 to provide back-up power.

Pump Station #7

Pump Station #8

Pump Station #8 is an underground pump station that was built in 1986.
It is located just east of I-5 on S 240" Street. The pump station is used
in emergency situations to provide water from HWD to the 587 Zone
and other West Hill zones. The pump station contains three identical
400 gpm vertical turbine pumps equipped with VFDs. The VFDs were
replaced in 2008.

Pump Station #8
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STORAGE FACILITIES

The City’s water system has nine storage facilities that provide storage to various zones in the
system. A summary of the storage facilities is shown in Table 2-3, and a detailed description of
each facility is provided in the following sections.

Table 2-3
Storage Facilities Summary

Base Overflow

Approximate Pressure Year Construction Capacity Diameter Elev. Elev.
Reservoir Location Zone Constructed Type (MG) (feet) (feet) (feet)
- . Reinforced
6 Million Gallon #2 - Garrison Creek 240 Zone 1969 concrete 6 Variable 212 240
Reservoir Park
below grade
. ) Reinforced
Guiberson  E GubbersonStand  »44 7000 | at6 1930s  concrete 3 Variable 222 240
Reservoir Kensington Ave S
below grade
. Reith Rd S, just
ReithRoad ) of W Fenwick ~ 354.5 Zone 1959 Steel 1.0 66 3150 3545
Standpipe
Park
6 Million Gallon #1 98th Ave Sand S
Reservoir 239th P 416 Zone 1967 Steel 6.0 146 370.0 418.0
125k Tank PPN Iwe SIS 4g5 700 1958 Elevated steel  0.125 32 4620' 4850
. S 264th St and 2
Cambridge Tank Military Rd S 529 Zone 1959 Elevated steel 0.3 53.33 499.1 529.0
124th Ave SE and
3.5 MG Tank SE 286th PI 590 Zone 1978 Steel 3.5 74 483.4 592.9
590 Zone 595.0
640 Tank SE248th Stand o o640 2011 Steel 4.0 75 523.0  (Future:
124th Ave SE
Zone) 645.0)
Blue Boy 112th Ave SE and
Standpipe SE 246th PI 590 Zone 1965 Steel 0.97 42 499.7 593.8

1 = Ground elevation 386.8 feet.
2 = Ground elevation 441 feet.
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240 Zone

6 MG #2 Reservoir

The 6 MG #2 Reservoir, also referred to as the
Garrison Creek Reservoir, is a 6.0 MG covered,
underground reinforced concrete reservoir located
in Garrison Creek Park. Sports courts are located
atop its roof slab. The reservoir was constructed in
1969 and provides storage for the 240 Zone. The
reservoir has a base elevation of 211.5 feet and an
overflow elevation of 240 feet. The reservoir
diameter is variable. The 6 MG #1 Reservoir to

6 MG #2 Reservoir Transmission Main terminates
at the reservoir.

Seismic improvements were made to the reservoir
in 1999. Vent security improvements were

6 MG #2 Reservoir

constructed in 2008. The reservoir was last inspected and cleaned approximately 3 years ago.
During that time, the overflow piping was also resealed. Hatch security improvements were

constructed in 2016.

Guiberson Reservoir

The Guiberson Reservoir, constructed in the late
1930s as part of the Works Progress Administration
(WPA) program, is a 3.0 MG covered, underground
reinforced concrete reservoir located near the
intersection of East Guiberson Street and
Kensington Avenue South. The reservoir is the
termination point for the KSTM and provides
storage for the 240 Zone.

The reservoir has a base elevation of 221.5 feet and
an overflow elevation of 240 feet. A back-up
generator was installed on site in 2009. A
12-inch-diameter bypass was installed in 2010, and
a 10-inch flow control valve was installed in 2012.

Guiberson Reservoir

Reservoir lining was installed in 2016, along with inlet manifold and security door
improvements. The exterior metal walls were recently painted. To maintain compliance with the
Lead and Copper Rule (LCR), pH adjustment of water from the KSTM occurs onsite both by
aeration/spraying of the discharge to strip carbon dioxide, and by a sodium hydroxide pH
adjustment process at the Guiberson Corrosion facility, which was installed in 2011.

2' 16 Z:\BOTHELL\DATA\KEN\117-100\PLAN\2019-WSPCH2.DOCX (9/26/2019 11:06 AM)



CITY OF KENT WATER SYSTEM PLAN WATER SYSTEM DESCRIPTION

354.5 Zone

Reith Road Standpipe

Installed in 1959, the Reith Road Standpipe is a 1.0 MG
steel tank providing storage to the 354.5 Zone. The tank is
located along Reith Road South, just north of West
Fenwick Park. The tank has a base elevation of 315 feet, an
overflow elevation of 354.5 feet, and a diameter of 66 feet.

The tank was last recoated in 1991, and received some fall
protection equipment in 1997. Interior and exterior
recoating, as well as additional fall protection, have been
identified as future capital improvement projects.
Following a seismic evaluation, repairs to the concrete
ringwall and anchorage were completed in 2005. Access to
the back of the tank is challenging due to close proximity
to a steep slope; geotechnical consultants are evaluating the
feasibility of constructing a retaining wall and road around the back of the tank to improve
access.

Reith Road Standpipe

416 Zone

6 MG #1 Reservoir

The 6 MG #1 Reservoir is a 6.0 MG steel tank that
was constructed in 1967 and is located on the same
site as Pump Station #5 and the 125K Tank
(approximately 98" Avenue South and S 239t
Place). The reservoir is the termination point of the
CSTM and the beginning point of the 6 MG

#1 Reservoir to 6 MG #2 Reservoir Transmission
Main. Water from the CSTM receives pH
adjustment at Pump Station #5.

This reservoir is 146 feet in diameter, with a base

elevation of 370 feet, and an overflow elevation of

418 feet. Following a seismic analysis, the reservoir

received concrete ringwall and anchorage strap 6 MG #1 Reservoir
repairs in 2005; the exterior also was recoated at this

time. The security fencing was upgraded in 2010.
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485 Zone

125K Tank

The 125K Tank is located near 98" Avenue South and

S 239 Place, on the same site as the 6 MG #1 Reservoir
and Pump Station #5, where it provides 125,000 gallons of
storage for the 485 Zone. The 32-foot-diameter elevated
steel reservoir was constructed in 1958. The ground
elevation is approximately 387 feet, the base of the tank
itself is 462 feet, and the overflow elevation is 485 feet. The
tank received seismic repairs, a recoating, and some fall
protection improvements in 1999. Additional seismic
upgrades were added in 2008. A tank drain check valve was
installed in 2012. While the interior is in good condition,
the exterior will need to be stripped and recoated as a future
capital improvement project. 125K Tank

529 Zone

Cambridge Tank

The elevated steel Cambridge Tank, constructed in 1959, provides
approximately 300,000 gallons of storage to the 529 Zone, and
provides fire flow storage to the 587 and 575 Zones, which are
supplied water from the 529 Zone through check valves during
fire flow conditions. The reservoir is located at approximately

S 264" Street and Military Road South.

The 53.33-foot-diameter tank has a ground elevation of 441 feet, a
tank base elevation of 499.1 feet, and an overflow elevation of
529 feet. Fall protection improvements were made in 1991 and
1997. Seismic improvements were completed in 2005, and tank
overflow and drain improvements were completed in 2012. The
tank is slated for interior/exterior recoating in the near future.

Cambridge Tank
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590 Zone

3.5 MG Tank

The City’s 3.5 MG Tank is located near the intersection of SE
286" Place and 124™ Avenue SE, just north of Auburn
Mountainview High School. The 74-foot-diameter steel tank,
which provides storage for the 590 Zone, was constructed in

1978. The tank has a base elevation of 483.4 feet and an overflow

elevation of 592.9 feet.

In 1999, the reservoir was cleaned and painted, and received fall
protection modifications. A PAX mixer was installed in 2009. In

2012, a new supervisory control and data acquisition (SCADA)
back-up power generator was installed. In 2016, a new drain

vault flapper and control vault were installed, and flow meter was

added, and fence security improvements were made.

640 Tank

The 640 Tank, completed in 2011, is the newest storage
facility in the City’s water system. It is located near the
intersection of SE 248™ Street and 124" Avenue SE. The

640 Tank is a 4.0 MG steel tank with a diameter of 75 feet, a
base elevation of 523 feet, and an overflow elevation of

645 feet. The tank currently operates with a maximum level of
595 feet to provide storage for the 590 Zone, but will be used
for storage in the future 640 Zone when other facilities for this
zone are completed.

Blue Boy Standpipe

Constructed in 1965, the Blue Boy Standpipe is located at
112" Avenue SE and SE 236" Place and provides 0.97 MG of
storage to the 590 Zone. This 42-foot-diameter reservoir has a
base elevation of 499.7 feet and an overflow elevation of
593.8 feet. The last painting occurred in 1996, with an interior
coating touch up in 2013. Fall protection was added in 1997.
Seismic improvements, and overflow and drain line
improvements were made to the reservoir in 2011. In 2012,
piping and control vault improvements for the future 640 Zone
were installed.

3.5 MG Tank

640 Tank

Blue Boy Standpipe
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DISTRIBUTION AND TRANSMISSION SYSTEM

The City’s water system contains 284 miles of water main ranging from 1 inch to 36 inches in
diameter. As shown in Table 2-4, most of the water main (approximately 85 percent) within the
system is 12 inches in diameter or less. The remaining 15 percent of the water main is 14 inches
in diameter or larger. The existing water main diameter is shown on the water system node
diagram figures contained in Appendix L.

Table 2-4
Water Main Diameter Inventory

Diameter Length % of
(Inches) (Feet) Total
4 or smaller 24,139 1.6% 30" or larger _Unknown
20" ~ 4" orsmaller
6 251,772 16.8% o\
18"
8 567,492 37.8%
14“ \
10 204,265 13.6% \
12 232,958 15.5%
14 579 0.0%
16 76,769 5.1%
18 25,118 1.7%
20 2,817 0.2%
21 37,316 2.5%
24 54,154 3.6%
30 or larger 21,626 1.4%
Unknown 1,203 0.1%
Total 1,500,208 100%

Water main in the City’s system is constructed of asbestos cement, cast iron, concrete, ductile
iron, galvanized iron, polyethylene, polyvinyl chloride (PVC), and steel piping, with
approximately 65 percent of the system constructed of ductile iron pipe. Approximately

5 percent of the water main in the system is constructed of unknown material. All new water
main installations are required to use Class 52 ductile iron pipe in accordance with the City’s
Standards for Water System Improvements. Table 2-5 shows the City’s existing water main
inventory by material.

In response to the Governor’s Directive 16-06 on lead, the City performed an assessment in 2016
to identify if any lead service lines or lead service components exist in the water system. The
assessment found no lead service lines or lead service components present in the system.
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Table 2-5
Water Main Material Inventory

Length PVC . gieel Unknown
. Asbestos
Material (Feet) Polyethylene C t
Galvanized emen
Asbestos Cement 11,544 Iron
Cast Iron 348,899
Concrete 81,416
Ductile Iron 979,169
Galvanized Iron 2,041
Polyethylene 585
PVC 3,113
Steel 310
Unknown 73,131
Total 1,500,208

Per industry standard, the life expectancy of water main is generally 50 to 75 years, depending
on a variety of piping, water quality, and soil conditions. Approximately 39 percent of the water
main within the City’s system was constructed in the 1970s or before and is reaching or has
reached its projected life expectancy. The remainder of the water main in the City’s water system
(discounting water main of unknown installation year), was constructed in the 1980s or later and
is generally in good condition. A detailed breakdown of the City’s water main installation
inventory per year is shown in Table 2-6.
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Table 2-6
Water Main Installation Year Inventory

°
Year Installed L(Ii:g:)h 'I'/:)tc:l Before 19305
Before 1950s 17,225 1.1%
1950s 79,590 5.3%
1960s 273,899 18.3%
1970s 216,196 14.4%
1980s 287,572 19.2%
1990s 267,942 17.9%
2000s 172,410 11.5%
2010s 83,322 5.6%
Unknown 102,052 6.8%
Total 1,500,208 100%

Transmission Main

Clark Springs Transmission Main

Water supply from Clark Springs is delivered to the City through the CSTM, which is composed
of 18-inch to 24-inch-diameter pipes. Water from the Armstrong Springs Wells and the Seven
Oaks Well can also be delivered to the City through the CSTM. Much of the alignment is routed
along SE Kent-Kangley Road. The CSTM is approximately 12 miles long and terminates at the
6 MG #1 Reservoir.

Kent Springs Transmission Main

The KSTM delivers water to the City from Kent Springs and RWSS POD #1 through a 24- to
36-inch supply line that is approximately 11 miles long. The KSTM and CSTM are parallel for
part of their alignments. Water from the Armstrong Springs Wells and the Seven Oaks Well also
can be delivered to the City through the KSTM. The KSTM terminates at the Guiberson
Reservoir. The KSTM was originally constructed from wood and concrete pipe. A ductile iron
replacement project was completed in 1997.

The CSTM has an 18-inch intertie with the KSTM at Kent Springs, a 12-inch intertie with the
KSTM at the Armstrong Springs Wells, and 16-inch intertie with the KSTM at the intersection of
132" Avenue SE and SE Kent-Kangley Road.
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6 MG #1 Reservoir to 6 MG #2 Reservoir Transmission Main

Between the 6 MG #1 Reservoir and 6 MG #2 Reservoir there are approximately 1.7 miles of
16-inch transmission main. There are a limited number of service connections on this
transmission main. The City plans to connect these customers to smaller-diameter distribution
system piping as it is constructed in this area.

PRESSURE REDUCING, PRESSURE SUSTAINING, AND FLOW CONTROL STATIONS

Pressure reducing stations are connections between adjacent pressure zones that allow water to
flow from the higher pressure zone to the lower pressure zone while reducing the pressure of the
water to maintain a safe range of operating pressures in the lower zone. A pressure reducing
station typically consists of a below-grade vault (typically concrete) that normally contains two
PRVs, sometimes a pressure relief valve, piping, and other appurtenances. The PRV
hydraulically varies the flow rate through the valve (up to the flow capacity of the valve) to
maintain a constant set pressure on the downstream side of the valve for water flowing into the
lower pressure zone.

Pressure reducing stations can serve multiple purposes. First, they can function as an active
supply facility by maintaining a continuous supply of water into a lower zone that has no other
source of supply. The pressure reducing stations that serve the 368 Weiland Zone, 366 Stetson
Zone, 339 Seattle Zone, 308 Hilltop Zone, and 271 Alvord Zone are this type. Pressure reducing
stations also can function as standby supply facilities that are normally inactive (no water
flowing through them). The operation of this type of station is typically triggered by a decrease
in water pressure on the downstream side of the station. A typical application of this function is a
station that is needed to supply additional water to a lower zone during a fire flow situation only.
The pressure setting of the control valve within the station allows it to remain closed during
normal system operation and open only during high-demand conditions, like fire flows, to
provide the additional supply needed.

Pressure sustaining stations are connections between adjacent pressure zones that allow water to
flow from the higher pressure zone to the lower pressure zone, provided the pressure in the
higher zone remains above a certain threshold. The City does not have any pressure sustaining
stations.

Flow control stations allow water to flow from a higher pressure zone to a lower pressure zone at
a regulated flow rate. The City has flow control stations at the Tacoma interties, but the valves
are currently fully open.

The City’s water system has a total of 18 pressure reducing stations, as shown in plan view in
Figure 2-1 and in profile view on Figure 2-2. A list of all pressure reducing stations and related
data is contained in Table 2-7.
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Table 2-7

Pressure Reducing Valve Station Summary

Upper Pressure

Lower Pressure

Station Name Zone Zone
218th St PRV 416 Zone 240 Zone
42nd Ave PRV 587 Zone 529 Zone
Pump Station #5 PRV 590 Zone 485 Zone
Alvord PRV 485 Zone 271 Alvord Zone
Hilltop PRV 485 Zone 308 Hilltop Zone
Seattle PRV 485 Zone 339 Seattle
Stetson PRV 485 Zone 366 Stetson Zone
Totem PRV 575 Zone 529 Zone
Weiland PRV 485 Zone 368 Weiland Zone
Woodland Way PRV 590 Zone 485 Zone
234th PRV 590 Zone 485 Zone
Park Orchard PRV Future 640 Zone 590 Zone
Daniel PRV Future 640 Zone 590 Zone
Millineum PRV Future 640 Zone 590 Zone
Pump Station #4 PRV 529 Zone 354.5 Zone
RWSS POD #1 Kent Springs Tacoma Connection PRV Tacoma RWSS 529 Zone
RWSS POD #3 KSTM Tacoma Connection PRV Tacoma RWSS 240 Zone
RWSS POD #3 590 Tacoma Connection PRV Tacoma RWSS 590 Zone

WATER SYSTEM OPERATION AND CONTROL/TELEMETRY AND SUPERVISORY

CONTROL SYSTEM

Successful operation of any municipal water system requires gathering and using accurate water
system information. A telemetry and supervisory control system gathers information and can
efficiently control a system by automatically optimizing facility operations. A telemetry and
supervisory control system also provides instant alarm notification to operations personnel in the
event of equipment failures, operational problems, fire, or other emergency situations.

The water system has a Headquarters telemetry control panel at the Public Works Building at
5821 South 240™ Street. System facilities, including source, storage, and pumping, can be
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controlled with the telemetry system. Repeaters are located on the East Hill and West Hill.
Detailed, facility specific telemetry capabilities are included in Chapter 8.

WATER SYSTEM INTERTIES

Water system interties are physical connections between two adjacent water systems. Interties
are normally separated by a closed isolation valve or control valve. Emergency supply interties
provide water from one system to another during emergency situations only. An emergency
situation may occur when a water system loses its main source of supply or a major transmission
main, or during firefighting situations, and is unable to provide a sufficient quantity of water to
its customers. Normal supply interties provide water from one system to another during
non-emergency situations and are typically supplying water at all times. Interties between the
City and adjacent purveyors are shown on Figure 2-4.

Emergency Supply Interties

City of Auburn

The intertie between Auburn and the City, located near the intersection of 78" Avenue S and

S 277" Street, has been active since 1991. Emergency two-way supply is provided through a
6-inch meter. The intertie capacity is 0.3 MGD and connects Auburn’s 242 Pressure Zone with
the City’s 240 Zone. A copy of the intertie agreement is included in Appendix B.

City of Renton

The City’s intertie with Renton, active since 1980, has a capacity of 2.6 MGD. Emergency
two-way supply is provided through a 10-inch meter. The intertie is located near the intersection
of S 180™ Street and Lind Avenue SW. The intertie connects Renton’s 196 Pressure Zone and
the City’s 240 Zone. A copy of the intertie agreement is included in Appendix B.

City of Tukwila

The City’s intertie with Tukwila has been active since 1979 and provides a capacity of 3.4 MGD
for emergency two-way supply and peak demands. A 10-inch meter connects Tukwila’s

368 Pressure Zone with the City’s 240 Zone. The intertie is located near the intersection of South
Todd Boulevard and 68" Avenue South.

Highline Water District

The City’s intertie with HWD has been active since 1995. The intertie is located near S 240™
Street and I-5. The intertie’s purpose is emergency two-way supply, fire flow, and supply during
maintenance. A capacity of 1.5 MGD can be provided through an 8-inch meter. Water can be
provided from HWD’s 560 Pressure Zone to the City’s 587 Zone via Pump Station #8. A copy of
the intertie agreement and the 2018 long-term franchise agreement between the City and HWD
are included in Appendix B. The 2018 long-term franchise agreement identifies the Retail Water
Service Area (RWSA) boundary between the two systems.

Soos Creek Water and Sewer District

The City’s emergency intertie with Soos Creek Water and Sewer District (SCWSD) has been
active since 2001. The intertie has a capacity of 1.0 MGD, providing water from SCWSD’s
627 Pressure Zone to the City’s 590 Zone. The intertie is located near the intersection of
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113" Avenue SE and SE 227" Place. A copy of the intertie agreement is included in
Appendix B.

Lake Meridian Water District

Two 6-inch meters comprise the intertie with Lake Meridian Water District (LMWD), which has
been active since 1962. The combined capacity of these meters is 2.0 MGD. The purpose of the
intertie is emergency two-way supply, and provision of water to LMWD. The intertie connects
LMWD’s 590 Pressure Zone with the City’s 590 Zone. The north meter is located on SE 256"
Street west of 124™ Avenue SE. The south meter is located near the intersection of SE 282"
Street and 124™ Avenue SE.

Permanent Supply Interties

City of Tacoma

The City’s permanent supply interties with Tacoma is described in the Supply Facilities section
of this chapter.

WATER SERVICE AGREEMENTS

WATER SERVICE AREA AGREEMENT

The City’s retail water service area is based on the 1989 CWSP. The current retail water service
area agreement is included as Appendix B.

SOUTH KING COUNTY REGIONAL WATER ASSOCIATION JOINT OPERATING
AGREEMENT

In January 1995, the City signed a Joint Operating Agreement (JOA) with Auburn, City of Black
Diamond, CWD, and LMWD. The intent of the JOA signatories was to cooperatively provide
the additional facilities needed to develop a South King County Subregional Water Supply
System. The JOA is included in Appendix B.

SECOND SUPPLY PROJECT PARTNERSHIP AGREEMENT

In 1933, Tacoma established a priority date for its second water right diversion from the Green
River. In 1963, Tacoma initiated efforts to develop what was referred to as Pipeline-5 and is now
called the Second Supply Pipeline project. In 1985, the City contracted with Tacoma Public
Utilities (TPU) to purchase 7.2 MGD of summer peaking water from the proposed RWSS
project.

In 1995, TPU, Seattle Public Utilities (SPU) and its purveyors, and the South King County
utilities of the City, CWD, LWSD, and LMWD, began nearly 5 years of discussions and
negotiations regarding the framework, conditions, and costs of project participation. Significant
changes to the contractual framework of the project, including the withdrawal of LMWD,
occurred in the early stages of the project, and a complex and highly technical multi-party
negotiation ensued.
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In October, 2002, a final agreement was reached with TPU, the City, LWSD, and CWD. The
agreement and all amendments are included in Appendix B. In the course of that final
agreement, the City’s share of the RWSS was increased to 12.64 MGD after SPU determined
that it would no longer participate in the project. Water supply from the RWSS project became
available to the City in 2007. The percent ownership of the RWSS project is detailed in

Table 2-8.

Table 2-8
Regional RWSS Percent Ownership

Utility Percent
Partner Ownership
Tacoma Public Utilities 41.67% (15/36ths)
City of Kent 19.44% (7/36ths)
Covington Water District 19.44% (7/36ths)
Lakehaven Water and Sewer District 19.44% (7/36ths)

The RWSS source of supply is considered critical to the City’s ability to meet short- and
long-term demand needs. In this regard, the City has expended substantial financial resources on
the RWSS project in reliance on the Ecology-approved water right and place of use documents
issued to Tacoma, and the executed contracts.

In addition to the RWSS Partnership Agreement, Water Supply Agreements were signed by
RWSS project participants. These Water Supply Agreements are included in Appendix B.

SATELLITE SYSTEM MANAGEMENT

A Satellite System Management Agency (SSMA) is defined as a person or entity that is certified
by DOH to own or operate more than one public water system without the necessity for a
physical connection between such systems. SSMAs were created to stop the proliferation of
small water systems, many of which could not meet federal and state water quality and water
system planning regulations. The goal of SSMAs is to ensure that the people of Washington
State will receive safe and reliable water supplies in the future from professionally managed or
properly operated water systems. SSMAs can provide three different levels of service:

1. Ownership of the satellite system;
2. Operations and management of the satellite system; or
3. Contract services only.

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

The City is responsible for providing water service to all customers in the City’s water service
area defined in the CWSP. Much of the area surrounding the City’s service area is currently
being served by large, stable water systems that are unlikely to be future satellite water systems
operated by the City.
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The City is not a certified SSMA and has no plans to assume such responsibility. The City does
provide limited technical assistance, specifically water quality testing, to one small system in the
Clark Springs watershed, the Ravensdale Mobile Home Park.

ADJACENT WATER SYSTEMS

Numerous water systems are adjacent or close to the City’s water service area. Figure 2-3 shows
the regional water supply setting, including the City’s and other purveyor service areas.
Table 2-9 lists details of all purveyors shown on Figure 2-3.
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WATER SYSTEM DESCRIPTION

Adjacent Systems

Approximate Location

Approximate

in Relation to the Number of
Water System City's Retail Water Service
Name Service Area Connections Source of Supply
Cedar River Water and Northeast 10,026 4 interties,
Sewer District 1 groundwater well
2 groundwater springs,
City of Auburn South 24,132 11 groundwater wells,
5 interties
1 groundwater spring,
City of Renton North 17,400 13 groundwater wells,
4 intertie
City of Tukwila North 4,036 5 interties
Covington Water District East 18,500 12 grour.1dwa.ter wells,
8 interties
Highline Water District West 27,870 5 groundwater wells,
5 interties
Lake Merldlgn Water East 5269 7 groun.dwat.er wells,
District 8 interties
King County Water . .
District 125 Northwest 6,746 5 interties
King County Water . .
District 49 Northwest 6,902 4 interties
Lakehaven Watgr and Southwest 45792 25 grour.1dwa.ter wells,
Sewer District 3 interties
1 intertie,
Seattle Public Utilities Northwest 173,833 4 groundwater wells,
2 surface water source
Soos Creek Water and East 22,898 1 intertie

Sewer District
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Eight major adjacent purveyors, which include Auburn, Renton, Tukwila, CWD, HWD, LWSD,
SCWSD, and LMWD are described below in additional detail.

CITY OF AUBURN

Auburn’s water service area is located to the south of the City. Auburn provides water to
approximately 24,132 service connections. An intertie between the two water systems provides
emergency two-way supply. Auburn is within the South King County Critical Water Supply
Service Area, and thus is subject to the South King County CWSP.

CITY OF RENTON

Renton’s water service area is located to the northeast of the City’s water service area and
includes a small area of the City of Kent. Renton provides water to approximately 17,400 service
connections. An intertie between the two water systems provides emergency two-way supply.
Renton is within the East King County Critical Water Supply Service Area, and thus is subject to
the East King County CWSP.

CITY OF TUKWILA

Tukwila’s water service area is located to the north of the City’s water service area. Tukwila
provides water to approximately 4,036 service connections. An intertie between the two cities
provides water for emergency two-way supply and peak demands.

COVINGTON WATER DISTRICT

CWD is located to the east of the City’s water service area, and surrounds the Kent Springs,
Clark Springs, and Armstrong Springs Wells sources. While these sources and portions of the
CSTM and KSTM are located in CWD’s water service area, the two water service areas are not
immediately adjacent. CWD provides water to approximately 18,500 service connections. CWD
is a member of the Tacoma RWSS. CWD is located within the South King County Critical
Water Supply Service Area; thus, it is subject to the South King County CWSP.

HIGHLINE WATER DISTRICT

HWD is located to the west of the City’s water service area and provides water service to part of
the Kent City limits on the West Hill. HWD provides water service to approximately

27,870 service connections and has an intertie with the City at Pump Station #8. The City
executed an interlocal agreement in 2005 with HWD to adjust water service areas in the vicinity
of the Kentview Development. A Long-Term Franchise Agreement was executed by the City and
HWD in 2018. A copy is included in Appendix B. HWD is located within the South King
County Critical Water Supply Service Area and is subject to the South King County CWSP.

LAKEHAVEN WATER AND SEWER DISTRICT

LWSD is located to the southwest of the City’s water service area. Although boundaries are
close, the City’s and LWSD’s water service areas are not immediately adjacent. LWSD provides
water service to approximately 45,792 service connections.
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SOOS CREEK WATER AND SEWER DISTRICT

SCWSD is located to the east of the City’s water service area and provides water service to a
significant portion of the City, around Panther Lake. SCWSD has approximately 22,898 service
connections, and an intertie with the City. SCWSD is located within the East King County
Critical Water Supply Area, and thus is subject to the East King County CWSP.

LAKE MERIDIAN WATER DISTRICT

LMWD is located to the east of the City’s water service area and provides water service to a
significant portion of the City, around Lake Meridian. LMWD provides water service to
approximately 5,269 service connections and has two interties with the City. LMWD is located
within the South King County Critical Water Supply Service Area; thus, it is subject to the South
King County CWSP.
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3 | LAND USE AND POPULATION
INTRODUCTION

The State of Washington Growth Management Act (GMA) requires, among other things,
consistency between land use and utility plans and their implementation. This chapter
demonstrates the compatibility of the City’s WSP with other plans, identifies the designated land
uses within the existing and future service area, and presents population and employment
projections within the City’s planning area.

COMPATIBILITY WITH OTHER PLANS AND POLICIES

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

e State of Washington Growth Management Act

e Puget Sound Regional Council VISION 2040 Part I11: Multicounty Planning Policies
e City of Kent Comprehensive Plan

e City of Kent Midway Subarea Plan

e City of Kent Downtown Subarea Action Plan

e City of Tukwila Comprehensive Plan

e City of Auburn Comprehensive Plan

e King County Countywide Planning Policies

e King County Comprehensive Plan

e South King County Coordinated Water System Plan

GROWTH MANAGEMENT ACT

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

1. Growth should be in urban areas;

2. There should be consistency between land use and utility plans and their implementation;
3. There should be concurrency of growth with public facilities and services; and
4

. Critical areas should be designated and protected.

Urban Growth Area

The GMA requires that King County (County) designate an Urban Growth Area (UGA) where
most future urban growth and development will be directed. The county-wide UGA is defined in
the County’s Comprehensive Plan and encompasses the area where this urban growth and
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CHAPTER 3 CITY OF KENT WATER SYSTEM PLAN

development is projected to occur over the 20-year planning period. The current King County
UGA boundaries in the vicinity of the City are shown on Figure 3-1.

Potential Annexation Areas

A Potential Annexation Area (PAA) is an area identified by King County and a City as expected
to annex into that City during the 20-year planning period. The City has five PAAs, which are
shown on Figure 3-1. Upon annexation, the City will be expected to provide services and
utilities to the annexed area.

Consistency

The GMA requires planning consistency from two perspectives. First, it requires consistency of
plans among jurisdictions. This means that plans and policies of the City and County must be
consistent per Revised Code of Washington (RCW) 36.70A.100. Second, the GMA requires the
implementation of the WSP be consistent with the comprehensive plans (RCW 36.70A.120).

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

Concurrency

Concurrency means that adequate public facilities and services be provided at the time growth
occurs. For example, growth should not occur where schools, roads, and other public facilities
are overloaded. To achieve this objective, the GMA directs growth to areas already served or
readily served by public facilities and services (RCW 36.70A.110). It also requires that when
public facilities and services cannot be maintained at an acceptable level of service, the new
development should be prohibited (RCW 36.70A.110).

Critical Areas

The GMA requires that critical areas be designated and protected. Critical areas include aquifer
recharge areas, wetlands, frequently flooded areas, streams, wildlife habitat, landslide hazard
areas, seismic hazard areas, and steep slopes. The City has adopted development regulations
identifying and protecting critical areas as required. The City does not currently have any critical
facilities located in a floodplain and does not plan to construct any new facilities within the
floodplain in the future. The State Environmental Policy Act (SEPA) Checklist in Appendix D
addresses other environmental concerns.

PUGET SOUND REGIONAL COUNCIL VISION 2040 PART Ill: MULTICOUNTY
PLANNING POLICIES

The Puget Sound Regional Council (PSRC) is designated by the governor of the State of
Washington as the Metropolitan Planning Organization (MPO) and Regional Transportation
Planning Organization (RTPO) for the central Puget Sound region, defined as King, Kitsap,
Pierce, and Snohomish counties. VISION 2040 “is a shared strategy for moving the central Puget
Sound region toward a sustainable future.” Part I11: Multicounty Planning Policies contains six
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CITY OF KENT WATER SYSTEM PLAN LAND USE AND POPULATION

major policy sections: Environment, Development Patterns, Housing, Economy, Transportation,
and Public Services. Under each section, goals, policies, actions, and measures are identified. All
of the City’s functional plans are required to be consistent with the PSRC’s Multicounty
Planning Policies.

CITY OF KENT COMPREHENSIVE PLAN

The City of Kent’s Comprehensive Plan was last updated in 2015. The plan was developed to
describe the City’s vision for 2035 and provide goals and policies for achieving it, as well as to
meet the requirements of the GMA.

The Land Use Element of the City’s Comprehensive Plan is the City’s vision of how growth and
development should occur over a 20-year horizon. While the Land Use Element goals and
policies set forth general standards for locating land uses, the Land Use Plan Map (Figure LU-6),
portions of which are shown in Figure 3-1, indicates geographically where certain types of uses
may be appropriate. The Land Use Plan Map is a blueprint for development of an area, whereas
the zoning map and zoning code are the regulatory means for implementing development.

The Land Use Element considers the general location of land uses, as well as the appropriate
intensity and density of land uses given the current development trends. The Utilities,
Transportation, and Capital Facilities Elements ensure that new development will be adequately
served without compromising adopted levels of service, consistent with the principal of
concurrency as defined in the GMA. The City’s 2011 WSP was incorporated by reference into
the Utilities Element of the Comprehensive Plan.

CITY OF KENT MIDWAY SUBAREA PLAN

The City of Kent’s Midway Subarea Plan was adopted by the Kent City Council on December
13, 2011. The Midway Subarea is located along the extreme western portion of Kent and
contains the commercial spine for Kent’s West Hill residents. In the near future, it is anticipated
that a light rail station will be constructed in this area, near Highline Community College. The
Subarea Plan conveys a range of actions that prepares the area for high capacity light rail transit.
In conjunction with the redevelopment of the area, it is anticipated that population and
employment growth in the Midway Subarea will greatly exceed PSRC projections for the area.

CITY OF KENT DOWNTOWN SUBAREA ACTION PLAN

The City of Kent’s Downtown Subarea Action Plan was adopted by the Kent City Council on
November 19, 2013. The Subarea Action Plan recognizes that suburbanization has shifted
economic activity away from Downtown and seeks to support proactive planning and public
improvements to maintain Downtown’s vitality. Goals, policies, and actions are conveyed in the
Subarea Action Plan as a means for Downtown to pursue a dense, mixed-use urban center that
complements transit.
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CHAPTER 3 CITY OF KENT WATER SYSTEM PLAN

CITY OF TUKWILA COMPREHENSIVE PLAN

The City of Tukwila’s (Tukwila) Comprehensive Plan was last amended in 2015 and presents
the goals for Tukwila’s growth and development in the next 20 years. Tukwila’s Comprehensive
Plan considers zoning and development of major land use types, including residential
neighborhoods, the Tukwila International Boulevard District, Tukwila South, Tukwila’s urban
center, and the manufacturing/industrial center. Tukwila’s Comprehensive Land Use Map shows
current and future land use designations for these land use types. The City’s water system does
not serve any customers within Tukwila’s city limits.

Tukwila’s Comprehensive Plan also provides guidance for economic development, housing,
natural environments, shorelines, parks, recreation, and open space, utilities, transportation, and
capital facilities.

CITY OF AUBURN COMPREHENSIVE PLAN

The City of Auburn’s (Auburn) Comprehensive Plan was last adopted in December 2015, with
land use comprising the first Element of the plan. The Land Use Element describes existing land
uses, provides criteria for assigning land use types, and outlines policies for each use of land.
The Land Use Element should be used in conjunction with Auburn’s Comprehensive Plan Land
Use Map (Map 1.1) to geographically understand zoning and land use activities allowed in
certain areas. Auburn’s land uses inside the southeast portion of the City’s water service area are
shown in Figure 3-1.

In addition to the Land Use Element, Auburn’s Comprehensive Plan also contains six other
Elements, including housing, capital facilities, utilities, transportation, economic development,
and parks and recreation. These Elements are planned together to ensure Auburn will be
adequately supported in future growth scenarios.

KING COUNTY COUNTYWIDE PLANNING POLICIES

The County’s 2012 Countywide Planning Policies are a series of policies that address growth
management issues in King County. The current version of the policies includes amendments
ratified by June 25, 2016. For consistency with the PSRC VISION 2040, the Countywide
Planning Policies are also organized into the policy sections of Environment, Development
Patterns, Housing, Economy, Transportation, and Public Facilities and Services. Page 47 of the
Countywide Planning Policies identifies specific policies related to water supply. All of the
City’s functional plans are required to be consistent with the County’s Countywide Planning
Policies.

KING COUNTY COMPREHENSIVE PLAN

The current version of the King County Comprehensive Plan was adopted in 2016, and last
amended in 2018. Chapters include the following.

e Regional Growth Management Planning
e Urban Communities

e Rural Areas and Natural Resource Lands
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CITY OF KENT WATER SYSTEM PLAN LAND USE AND POPULATION

e Housing and Human Services

e Environment

e Shorelines

e Parks, Open Space, and Cultural Resources
e Transportation

e Services, Facilities, and Utilities

e Economic Development

e Community Service Area Subarea Planning

¢ Implementation, Amendments, and Evaluation
The County’s plan is focused on six guiding principles, as follows.

Creating Sustainable Neighborhoods

Preserving and Maintaining Open Space and Natural Resource Lands
Directing Development Towards Existing Communities

Providing a Variety of Transportation Choices

Addressing Health, Equity and Social and Environmental Justice

SN o e

Achieving Environmental Sustainability

The County’s Comprehensive Plan guides development and designates land use in
unincorporated King County. County land use inside the City’s future water service area is
shown in Figure 3-1; the Comprehensive Plan can be referenced for County land use outside the
future water service area.

SOUTH KING COUNTY COORDINATED WATER SYSTEM PLAN

The South King County Coordinated Water System Plan (CWSP), originally dated October
1989, was developed under direction from the County’s Water Utility Coordinating Committee
(WUCC), the County, and Seattle Water Department. The members of the WUCC represent the
collective efforts of all public water systems with more than 50 service connections that provide
service within the Critical Water Supply Service Area (CWSSA). The King County Council
declared South King County a CWSSA on December 15, 1985.

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

LAND USE

The existing retail water service area includes portions of the City, Auburn, Tukwila, and
unincorporated King County, for a total of 23.7 square miles. The water service area’s land use
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map, as shown in Figure 3-1, guides development and can be used to forecast future demands.
Land use outside the City is designated by adjacent cities or the County, as shown in Figure 3-1.

Approximately 29.2 percent of the area within the current Water Service Area is designated for
single-family residential use, as indicated in Table 3-1. Approximately 28.9 percent is
designated for industrial use; approximately 13.9 percent is designated for open
space/greenbelt/public use; approximately 9.0 percent is designated for agriculture;
approximately 8.9 percent is designated for commercial use; approximately 8.9 percent is
designated for multi-family residential use; and approximately 1.3 percent is other or
undesignated use.

Table 3-1
Land Use Inside Water Service Area

% of
Other Agricult
Land Use Type Acres Total Multi-family griculture
Residential ial
Agriculture 1,368 9.0% Commercia
Commercial’ 1,348 8.9%
Industrial® 4,380 28.9%
Open Space/Greenbelt/Public’ 2,100 13.9%
Single-family Residential® 4,418 29.2% Single-family
Residential
Multi-family Residential 1,344 8.9%
Other 196 1.3%
Total 15,154 100%
- - - - Open Space/
1 = Includes Mixed-use, Neighborhood Services, Transit Greenbelt/
Oriented Community, and Urban Center land use types. Public

2 = Includes Tukwila Valley South land use type.

3 = Includes Auburn Public Use District land use type.
4 = Includes Mobile Home Park and King County Urban
Residential Medium land use types.

POPULATION

HOUSEHOLD TRENDS

The City’s residential areas are comprised largely of single-family residences. In 2015, the City’s
Comprehensive Plan estimated that there were approximately 44,932 housing units in the City.
Of these, approximately 21,298 housing units (47.4 percent) were detached one-unit structures,
approximately 21,792 housing units (48.5 percent) were one-unit attached or located in
multi-unit structures, while approximately 1,842 housing units (4.1 percent) were mobile homes
or other types. The City’s 2015 Comprehensive Plan update indicates an average household size
of 2.9 persons.
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EXISTING AND FUTURE CITY POPULATION

The City has experienced rapid population growth and extensive physical development since
2000. The population of the County increased by approximately 24 percent from 2000 to 2017,
based on Washington State Office of Financial Management (OFM) estimates. The population of
the City increased by approximately 60 percent during the same period. A significant portion of
the City population increase is due to the 2010 annexation of the Panther Lake area into the City,
which added approximately 25,458 residents. Table 3-2 illustrates the historical population
growth since 2000, with years 1990 and 1995 for reference.

Table 3-2

Population Trends within the City Limits
Year Population
1990 37,960
1995 47,124
2000 79,524
2005 86,967
2010 92,411
2011 118,200
2012 119,100
2013 120,500
2014 121,400
2015 122,900
2016 124,500
2017 127,100

NOTE: The historical population represents the population within the City
limits. The sources of the historical population numbers are the decennial
census and OFM intercensal estimates.

Projected future growth for the City is shown in Table 3-3. Projections are based on Puget
Sound Regional Council (PSRC) estimates for years 2020, 2025, 2030, 2035, and 2040.
Projections from the Midway Subarea Plan were considered as part of the population
projections, and were determined to be approximately equivalent to the population projections
based on the PSRC projections within the City’s retail water service area. Projected population
for intermediate years was calculated by assuming a uniform population growth rate between
data points. The total City population is expected to experience an average annual growth rate of
approximately 0.4 percent between 2017 and 2038 (the planning horizon of the WSP).
Population projections for the City are displayed in Chart 3-1.
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Table 3-3
Water System Population and Employment Projections
City Water System Water System
Year Population Population Employment
Existing
2016 124,500 68,157 64,755
2017 127,100 69,465 65,356
Projected
2018 127,857 69,653 65,956
2019 128,615 69,841 66,557
2020 129,372 70,029 67,157
2021 129,923 70,259 67,530
2022 130,474 70,490 67,904
2023 131,024 70,721 68,279
2024 131,575 70,952 68,655
2025 132,126 71,183 69,031
2026 132,554 71,403 69,281
2027 132,982 71,622 69,529
2028 (+ 10 years) 133,411 71,842 69,777
2029 133,839 72,061 70,025
2030 134,267 72,281 70,274
2031 134,673 72,487 71,022
2032 135,078 72,693 71,770
2033 135,484 72,899 72,517
2034 135,889 73,105 73,265
2035 136,295 73,312 74,013
2036 136,727 73,596 75,227
2037 137,158 73,881 76,440
2038 (+ 20 years) 137,590 74,166 77,653
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Chart 3-1
Population and Employment Projections
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WATER SYSTEM POPULATION

The actual number of people served by the City’s water system is different than the population of
the City limits. The City currently serves part of the City limits, as well as small areas of Auburn,
Tukwila, and unincorporated King County. There are areas within the City limits that are served
by other water systems.

The existing population served by the water system, with the exception of areas of
unincorporated King County, was calculated using OFM census block estimates from the Small
Area Estimate Program for 2016 and 2017. Some census blocks were partially inside and
partially outside the water service area boundary. To account for this, the percentage by area of
these census blocks that were inside the water service area was calculated, and the total
population of the census block was multiplied by this percentage. Population estimates for areas
of unincorporated King County served by the water system were provided by King County. The
estimated existing population served by the water system in 2016 is 68,157 and the estimated
existing population served by the water system in 2017 is 69,465, as shown in Table 3-3.

The projected future population of the water system, with the exception of areas of
unincorporated King County, was calculated using Traffic Analysis Zone (TAZ) data from
PSRC. As in the census block data used to calculate the existing water system population, the
population of TAZs that were split by the water service area boundary were adjusted based on
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the area of the TAZ within the water service area. Population projections from the Midway
Subarea Plan were not utilized. The Subarea Plan identifies the potential for increased growth in
the Midway Subarea above PSRC estimates. However, only approximately 3 percent of the
Midway Subarea overlaps the retail water service area, so the impact of this potential increased
growth on the water system population projections is expected to be minor. The City does not
expect the retail water service area to increase during the 20-year planning period to contain a
larger portion of the Midway Subarea.

To project the water system population forward, the estimated 2017 water system population
from Table 3-3 was utilized as a basis. PSRC TAZ population projections for 2020, 2025, 2030,
2035, and 2040 were utilized, and projected population for intermediate years was calculated by
assuming a uniform population growth rate between data points. Population estimates provided
by King County were used for the areas of the water system located in unincorporated King
County. For the purposes of estimating demands, the population projections for the water system
are presented in Table 3-3. The system is expected to provide service to approximately

74,166 people by 2038. Water system population projections are also shown in Chart 3-1.

WATER SYSTEM EMPLOYMENT

Because non-residential water use is a significant portion of the City’s total water use, the total
employment for the water system was calculated for use in demand projections. The existing and
future number of employees working in the water service area, with the exception of areas of
unincorporated King County, were calculated using census tract data available from PSRC. As in
the calculations of water system population, the employment of census tracts that were split by
the water service area boundary were adjusted based on the area of the census tract within the
water service area. PSRC employment projections for 2015, 2020, 2025, 2030, 2035, and 2040
were utilized, and projected population for intermediate years was calculated by assuming a
uniform employment growth rate between data points. Employment estimates for areas of
unincorporated King County served by the water system were provided by King County.
Employment projections from the Midway Subarea Plan were not utilized. Because only a small
portion of the Midway Subarea overlaps the City’s retail water service area and no expansion of
the retail water service area in the Midway Subarea 1s anticipated during the 20-year planning
period, the impact of this potential increased growth on the water system’s total employment
projections is expected to be minor. For the purposes of estimating demands, the employment
projections for the water system are presented in Table 3-3. Employment projections are also
shown in Chart 3-1.

3' 10 Z:\BOTHELL\DATA\KEN\117-100\PLAN\2019-WSPCH3.DOCX (9/26/2019 11:17 AM)



This map is a graphic representation
z 180TH ST 7807 S 2 43RD ST 180TH ST 43RD ST O : derived from the City of Kent
» % 3; MU | MU MU cA® Geographic Information System. |t
.y W 3 - & 0os I MU = was designed and intended for City of
Cltyé’ Of SeaTaC% Clty Of > MU Clty Of Renton Legend Kent staff use only; it is not
5 ) Tu leIa [Loll\ . w w ﬂ‘ - -y o guaranteed to survey accuracy. This
IS S & w w el L L p— _’ - 1 0 Kent City Limits map is based on the best information
> . :
» 188TH ST & S (g\ - = I C available on the date shown on this
w N ~ © 5 > AN . . map.
B> Eﬂf oS RN ® = g | “ \\\ City of Kent Potential Annexation Areas P
g 5’ § - I T Any reproduction or sale of this map,
N ,\élf' os “ % ] - B King County UGA or portions there(_)f, is  prohibited
& > = N i— | without express written authorization
3 % A\ rm e --- 192ND ST I _ _ _ L | by the City of Kent.
8 e @@ i I l Unincorporated King County (Outside UGA) L
’5‘ g\e La\ﬁ s ro6TH ST g ] I \ I L: This  material is owned and
g P\ﬂ §> 196TH ST | | |} I D Clty of Kent Retail Water Service Area 8 copyrighted by the Clty of Kent.
- 1 | <
& . . W | City of Kent Land Use ¢
200TH ST & 200TH ST I S00TH ST A o i I— — T Vicin |ty M ap
Vs 0 EEmEELsS =) % 53: - - Agricultural Resource (AG-R) -
Orillia Road South PAA 2 @ S g p ' ~ _! . >
\ g sFls § (X Y\Ng r - — Lake Agricultural Support (AG-S) O
0 ) Qe Z
4 AG-R 5 (93 1 . N Y
v mIC 8 % ‘I | oungs Commercial (C) CZ)
(7]
- —
? \ 7 US N 208TH ST 1 I ; 9
z | Ky = Industrial (1) =
g os | c B - | T
= “ SF-8 ZETH ST 212TH ST SF-4§__ . | Low Density Multifamily (LDMF) 2
o & =] AGR LDMF I-i =
y3 = i . . . . » L] Esri, HERE, Garmi, (c)
216TH ST < '3 Z us 14 Medium DenS|ty Multlfamlly (MDMF) &S%\ > OpenStreetMap contributors,
: {5\_ - < 3 us o16TH ST ; I 5 and the GIS user community
s 1 S, SF-4.5 = il Mobile Home Park (MHP) &
T ] =
5 oS . 2 i MDMF srasf o™ (| i i <
299ND ST _l Green River z MHP vl Manufacturing/Industrial Center (MIC) =
S . : Natural Resources 5 | 1y 2
- - os Area f . Mixed-Use (MU) £
[¢)] L
" 2 m o = | f LDMF g ‘ LULI) %
= < - < f £ Fmd = 22470 ST Neighborhood Services (NS) po=
L] - E I
= City of Des Moines ' | 5 - 5 > c
= N 228TH ST . ) Parks & Open Space (OS) E
o VETERANS DR st ’y LA SF-6 0S C|ty of Kent < CG
\é(/ ‘22% 7 o Q:\
S n & © MU SF-4.5 Single Family 3 Units/Acre (SF-3) Z —
roc z O
S LDMF LDMF & MDMF 0s Single-Family 4.5 Units/Acre (SF-4.5) T
S
uUj $ 03?-’ SF-6 LDMF %
5 g US MHP SF-8 - 0s LowF LDMF Single-Family 6 Units/Acre (SF-6) 3
§ - ; - @
h S oS LDMF MDMF _ _ _
240TH ST \Q MU Single-Family 8 Units/Acre (SF-8) < C q)
. , UAMESST MOME Z  JAMESST MDMF Z | m q) fd
w 240TH ST (@]
N W = LDMF NS .
- - N < MDMF ue : MDME st 241ST ST - : ———v Transit Oriented Community (TOC) % m : : : V)
5 %) %) 242
] 0S e = ] & SMITH ST S u MU ) ‘ 8 m >
3 MHP . MDMF < oS SF.8 | - Urban Center (UC)
- MDMF 2 L SF-8 - | g e
%% c MU z o COWEST MDN?::: ® %% Lowe : SF-6 oS 4 I o2 ﬁ O
O S n m W <~
o £ H MDME o g Tmusst P %, os S ’ I w Urban Separator (US) S : ‘
7 < - £ s SF-6 s N
| < £ sre MU gt =in% Y wiLLssT <« MDMF . LDMF- I I %y == wm == == | City of Auburn Land Use < m > q)
- o ! o ‘ MU 9 LDME % LDMF SF-4. W 1 I - -% | o N e m
_ 5 2 l" 1 R % MOME . > y . Lo I . Public Use District (AU-PUD) o r '_'_ CGI
Q- = - ~ SF'6
Vi RS ("] : iG j>: A oS % % 0 '- = ull i (f) m J ( >
& > | 2 z . SF-6 ® Residential Use 1 DU/Acre (AU-R1) Ll
’ N ' i S z LDMF I =
’ ¢ os | z i ) <
R . * £ I 3 & SF6  voME LOME S6TH ST I Residential Use 5 DU/Acre (AU-R5) -
260THST ks N 0s i S C MDMF i @) m
3 \\0 o LDME LDMF I . . City of Tukwila Land Use =
' E i N » oy SF-8 City of Covington | = i
Vi i MOME L OME SF-6 \ - Tukwila Valley South (TVS) O
' KC-AG i D W ‘ I . . lj_:
7 = Eil o SF-8 MU ( ; Unincorporated King County Land Use 0] N
> —
i 2 LDMF ) 2 - - . o
’ 0s i = Q Agriculture (KC-AG) o0
' g’ : 0s € <., &
’ i l - . ¢ /t"/%} /70;. I- = - Industrial (KC-I) E
= z _ Ny *
’.-.-..-__--..-.zzzN..QST A i = , : " N7 I
l-n - l e - 27oND ST - - Greenbelt/Urban Separator (KC-GB) Q
- 272ND ST 272NDJ
%7" St i ! > 1 274TH ST 0s P ] = SN - =
% ar Y I 5 \\o ) w i S Open Space (KC-OS) i
L
%, Lake - o 277 ST —< z w e o _ -
% - 1%y - SF-4.5 = o = o Urban Residential Medium 4-12 DU/ac (KC-UM) a)
2 Z South Lake ‘u . 2 | oS Q N Z P % =
& “ Fenwick PAA 7 SEED e = = Z 2 P oA <
& x| PAA ., " ol B N . g 3 » % - - - -
& \" 4 = 1 281ST ST au o mm < = , —
K i = I - E P Ty d >
- i 5y . c-cB | AU-R5 - - I s N = § ' <
' ©] ~ I LLl
o I e = North Green River I ] / L 79 Y
= = ) Park PAA g ! P4 N y %, | \ )
E - = - I 6@ () ol i (D
- 5 AU-PUD & O
Clty of Federal Way 288TH ST ° ik AU-R1 | / \~ @Q” 7@@ =
. > » N
City of Auburn - e e S o o o o b4 % ‘é(’
L =
l 7 * WYERRD .
. g THST N : I et 2| 1inch = 2,000 feet
z = W 37TH STNE = SF-3 20oND'ST. E =y n
£ 5 u < ] = 5 o 0 1,000 2,000 4,000
™ B < zZ w = ~ o Feet
296TH ST » T > %) g ’ 3
298TH ST T & z & S . N~ DRAWING IS FULL SCALE
3 N 2 & 4 o @ = WHEN BAR MEASURES 2’
%) M 2 ~ ( Q 2 =
w =5 < Q‘f/ us 5 o prd
z N & P 4 z < L
v : =
304TH ST 304THST g %"20 I<T: RH z
304TH ST 304TH St
£ o | === | NORTH




THIS PAGE INTENTIONALLY LEFT BLANK



4 | WATER DEMANDS
INTRODUCTION

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

The magnitude of water demands is typically based on three main factors: 1) population;

2) weather; and 3) water use classification. Population and weather have the two largest impacts
on water system demands. Population growth tends to increase the annual demand, whereas high
temperatures tend to increase the demand over a short period of time. Population does not solely
determine demand because different user types use varying amounts of water. The use varies
based on the number of users in each customer class, land use density, and irrigation practices.
Water use efficiency efforts also impact demands and can be used to accommodate a portion of
the system’s growth without increasing a system's supply capacity.

Demands on the water system determine the size of storage reservoirs, supply facilities, water
mains, and treatment facilities. Several different types of demands were analyzed and are
addressed in this chapter, including average day demand, maximum day demand, peak hour
demand, fire flow demand, future demands, and a demand reduction forecast based on the Water
Use Efficiency program.

CERTIFICATE OF WATER AVAILABILITY

In accordance with the requirements of the Growth Management Act (GMA), the City of Kent
(City) must identify that water is available prior to issuing a building permit. If the property
requesting water service is outside of the City limits, a “No Protest of Annexation and
Declaration of Covenant” may be required by the City, as identified in the City’s Instructions and
Checklist for Certificate of Water Availability. The requirement for providing evidence of an
adequate water supply was codified in 1990 under Revised Code of Washington (RCW)
19.27.097 in the Building Code section.

CURRENT POPULATION AND SERVICE CONNECTIONS

WATER USE CLASSIFICATIONS

The City has divided all water customers into ten different classes for billing purposes. For
planning purposes, the water customers have been combined into five different groups:

1) single-family residential; 2) multi-family residential; 3) commercial; 4) industrial; and 5)
public. The public group includes City of Kent facilities, government, and schools billing classes.
The demand analysis that follows will report on the water use patterns of these five user groups.
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CHAPTER 4 CITY OF KENT WATER SYSTEM PLAN

RESIDENTIAL AND EMPLOYMENT POPULATION SERVED

The residential population within the City limits was 124,500 in 2016, based on estimates from
the Washington State Office of Financial Management (OFM). Since the City does not provide
water service to all customers within the City limits, the actual population served by the City’s
water system is smaller. The 2016 residential population served by the City within the water
service area is estimated to be approximately 68,157 in 2016, and 69,465 in 2017, as presented in
Chapter 3.

Because non-residential water use is a significant portion of the City’s total water use, the total
employment for the water system was calculated to project the future water system demands. The
existing and future number of employees working in the water service area were calculated using
census tract data available from the Puget Sound Regional Council (PSRC) and data provided by
King County. The 2016 employment population served by the City within the water service area
is estimated to be approximately 64,755 in 2016, and 65,356 in 2017. The computation of the
population served is discussed in Chapter 3, along with a more detailed discussion of the City’s
population and household trends.

EXISTING WATER DEMANDS

WATER CONSUMPTION

Water consumption is the amount of water used by all customers of the system, as measured by
the customer’s meters. Table 4-1 shows the historical average number of connections, average
annual consumption, and average daily consumption per connection of each customer class for
the City from 2011 through 2016. As shown in Table 4-1, the City provided water service to an
average of 14,907 connections in 2016. Approximately 10,981 connections (74 percent) were
single-family residential customers, 1,682 connections (11 percent) were multi-family residential
customers, 1,883 connections (13 percent) were commercial customers, 98 connections (less than
1 percent) were industrial customers, and 263 connections (2 percent) were public customers.
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CITY OF KENT WATER SYSTEM PLAN

WATER DEMANDS

Table 4-1

Average Annual Metered Consumption and Service Connections

Customer Class

Single-family Multi-family
Year Residential Residential Commercial Industrial Public Totals
Average Number of Connections
2011 10,339 1,674 1,846 97 252 14,207
2012 10,498 1,674 1,849 97 253 14,371
2013 10,631 1,678 1,859 98 253 14,518
2014 10,775 1,681 1,868 98 256 14,678
2015 10,872 1,681 1,874 98 259 14,783
2016 10,981 1,682 1,883 98 263 14,907
Average Annual Consumption (gallons)
2011 591,332,522 774,421,604 705,851,696 183,370,704 95,741,008 2,350,717,534
2012 598,972,295 813,131,352 708,109,160 149,259,660 92,413,904 2,361,886,371
2013 599,690,973 806,081,452 724,312,336 148,935,776 95,972,888 2,374,993,425
2014 624,470,792 818,546,124 771,937,047 163,497,092 102,842,520 2,481,293,575
2015 642,706,284 838,680,040 809,905,976 168,551,328 115,714,852 2,575,558,480
2016 631,193,966 842,255,480 840,994,352 163,321,312 100,454,904 2,578,220,014
Average Daily Consumption Per Connection (gal/day/conn)
2011 157 1,268 1,048 5,179 1,043 453
2012 156 1,327 1,047 4,204 1,000 449
2013 155 1,316 1,068 4,178 1,038 448
2014 159 1,334 1,129 4,571 1,102 463
2015 162 1,367 1,184 4,712 1,226 477
2016 157 1,368 1,220 4,557 1,043 474
Average 157 1,330 1,116 4,567 1,075 461

As shown in Chart 4-1, the single-family residential class represents approximately 74 percent
of all connections, but only 24 percent of total system consumption, as shown in Chart 4-2. This
is due to the lower consumption per connection of single-family residential customers as
compared to other customer types. As shown in Table 4-1, single-family residential customers
use an average of approximately 157 gallons per day (gpd) per connection, compared to
multi-family customers that use an average of approximately 1,330 gpd per connection. Multiple
units are typically served by one multi-family residential connection, resulting in additional
consumption per connection compared to single-family residential connections. Multi-family
residential consumption per connection is similar to the consumption of commercial and public

customers that use an average of approximately 1,116 and 1,075 gpd per connection,

respectively. Industrial customers use significantly more water with an average of approximately
4,567 gpd per connection. The higher consumption rate per connection of commercial, public,

and industrial customers compared to single-family residential customers is expected since these
customers include the system’s highest individual water users.
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CHAPTER 4 CITY OF KENT WATER SYSTEM PLAN

Chart 4-1
2016 Water Connections by Customer Class

Chart 4-2
2016 Water Consumption by Customer Class

Table 4-2 shows the largest 20 water users of the system in 2016, and their total amount of
metered consumption for the year. The total water consumption of these 20 water accounts
represented approximately 14.2 percent of the system’s total metered consumption in 2016. The
list of customer accounts in Table 4-2 consists of water users from all customer classes except
the single-family residential class, with the majority of the largest users considered commercial
customers.

4'4 Z:\BOTHELL\DATA\KEN\117-100\PLAN\2019-WSPCH4.DOC (9/26/2019 11:32 AM)



CITY OF KENT WATER SYSTEM PLAN WATER DEMANDS

Table 4-2
Largest Water Users
Total Annual
Consumption
Name Address (gallons)
"Danone Waters of North America 21608 85th Ave. S 52,190,700
Kings Command Foods, LLC 7622 S 188th St. 29,917,512
Air Gas 8008 S 222nd St. 26,700,149
Con Agra Foods 6320 S 190th St. 24,458,243
Aramark Uniform Services 7810 S 228th St. 23,679,523
King County Administration Building 401 4th Ave. N 22,599,339
Rexam Beverage Can Company 1220 2nd Ave. N 21,581,243
Mikron Industries 1136 6th Ave. N 20,869,099
Kent 228 8010 S 228th St. 16,743,603
Alsco 6906 S 204th St. 15,037,301
Northwest Center 22247 76th Ave. S 13,696,796
Oberto Sausage Company 7060 S 238th St. 12,315,895
Danone Waters of North America 21608 85th Ave. S 12,134,867
Boeing Defense and Space Group 20403 68th Ave. S 12,101,205
Smith Brothers Farms 26401 79th Ave S. 11,293,311
Northwest Center 22247 76th Ave. S 10,661,209
Hytek Finishes Co. 8127 S 216th St. 10,401,635
Oberto Snacks, Inc. 7060 S 238th St. 10,211,631
Flow International 23316 64th Ave. S 9,900,442
Hume Investments, Inc. 25246 106th Ave. SE 9,863,787
Largest Water Users Total Consumption 366,357,488

Water System Total Metered Consumption

2,578,220,014

Large Water Users Percent of Total Metered Consumption

14.2%

Residential demand varies throughout the year, typically peaking in the hot summer months.
Other customers often peak at different times or have different peaking factors because their uses
and consumption patterns differ. The demand for all customers in the City generally peaks in the
summer, as shown in Chart 4-3. Residential and commercial consumption have the largest peaks
in the summer, as shown in Chart 4-3. Industrial and public consumption has less pronounced
peaks, but also typically peaks in the summer, as shown in Chart 4-3. The City reads public and
industrial meters monthly, and most residential and commercial meters every two months as

shown in Chart 4-3. A two-period moving average trendline is shown for the customer classes
that are read every two months to approximate the actual 2016 monthly consumption data. The
consumption data are also shown as data points in Chart 4-3.
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CHAPTER 4 CITY OF KENT WATER SYSTEM PLAN

Chart 4-3
2016 Monthly Consumption by Customer Class
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WATER SUPPLY

Water supply, or production, is the total amount of water supplied to the system, as measured by
the meters at source of supply facilities. Water supply is different than water consumption in that
water supply is the recorded amount of water put into the system and water consumption is the
recorded amount of water taken out of the system. The measured amount of water supply of any
system is typically larger than the measured amount of water consumption, due to non-metered
water use and water loss (i.e., distribution system leakage), which will be described more in the
Distribution System Leakage section. Table 4-3 summarizes the total amount of water supplied
to the system from 2011 through 2016.
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Table 4-3
Historical Water Supply

Annual Supply
Year (gallons)
2011 2,498,178,000
2012 2,566,823,000
2013 2,593,245,000
2014 2,659,170,000
2015 2,811,692,000
2016 2,818,790,000

Like most other water systems, the City’s water use varies seasonally. Chart 4-4 shows the
historical amount of water supplied to the City’s system for each month from 2011 to 2016.

Chart 4-4
Historical Monthly Water Supply
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As shown in Chart 4-4, water supply increases significantly during summer months, primarily
due to irrigation. The City’s highest water use typically occurs in July and August. On average,
the amount of water supplied during these 2 months is approximately 23 percent of the total
supply for the entire year.

Chart 4-5 shows the monthly water supply by source for 2016. In 2016, the majority of water
was supplied from the Clark Springs and Kent Springs, with smaller volumes coming from the
East Hill Well, and the City of Tacoma’s Second Supply Pipeline (SSP) Connection
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#1 (240 Zone) and SSP Connection #3 (590 Zone) sources. Table 4-4 and Chart 4-6 show the
annual water supply by source from 2011 to 2016. In 2016, the City’s two primary sources, Clark
Springs and Kent Springs, supplied 68 percent of the total supply to the system. The relative
volume supplied from each of the City’s sources has been similar since 2011, but the volume of
water consumed within the City has steadily inclined from 2011 to 2016. This is most likely the
result of the 700 new service connections added to the system and the increased usage of water
per connection of both commercial and multi-family residential customer classes. Table 4-4 also
presents the system-wide average day demand for 2011 through 2016.

Chart 4-5
2016 Monthly Water Supply by Source
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Table 4-4
Historical Supply by Source and System-wide Average Daily Demand
Annual Supply Volume (MG)
Average
Armstrong Seven Garrison 212th St. SSP SSP SSP Day
Clark Kent East Hill Springs Oaks Creek Treatment Conn.#1 Conn.#3 Conn. #3 Net Demand
Year Springs Springs Well Wells Well Well Plant (240 Zone) (240 Zone) (590 Zone) Interties Supply (gpm)
2011 1,375.9 7438 1255 79.8 0.0 6.4 0.0 0.0 0.0 166.4 0.3 24982 4,753
2012 1,340.8 728.8  228.8 39.0 0.0 0.0 0.0 11.3 0.0 217.8 0.3 2,566.8 4,870
2013 1,297.8 7515 1833 88.8 0.0 0.1 0.0 0.0 0.0 271.7 0.2 2,593.2 4,934
2014 1,347.3 8228  176.2 82.5 0.0 8.1 0.0 16.1 0.0 205.8 0.4 2,659.2 5,059
2015 1,188.3 809.7  158.7 97.5 1.7 17.5 98.7 82.3 0.0 357.2 0.0 2,811.7 5,349
2016 1,146.2 776.8  106.4 21.1 0.0 9.7 0.0 284.2 1.4 4725 0.5 2,818.8 5,348

4-8
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WATER DEMANDS

Annual Water Supply by Source

Chart 4-6
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Table 4-5 shows the 2016 demand of each of the City’s 13 existing pressure zones. The demands

are based on the City’s 2016 individual customer meter data. The City’s two largest pressure

zones, the 240 and 590 Zones, account for approximately 89 percent of the total system demand.
Figure 2-1 in Chapter 2 presents the City’s pressure zones.
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Table 4-5
2016 Demands by Pressure Zone
2016 Annual Average Daily
Supply Demand Percent of Total
Pressure Zone (gallons) (gpm) Demand
240 1,618,150,124 3,070 57.4%
271 Alvord 6,166,085 12 0.2%
308 Hilltop 215,708 0 0.0%
339 Seattle 5,887,243 11 0.2%
354.5 23,848,860 45 0.8%
366 Stetson 1,283,724 2 0.0%
368 Weiland 1,694,095 3 0.1%
416 0 0 0.0%
485 97,852,402 186 3.5%
529 77,623,224 147 2.8%
575 14,531,337 28 0.5%
587 72,225,269 137 2.6%
590 899,311,928 1,706 31.9%
Total 2,818,790,000 5,348 100.0%

Table 4-6 presents the computation of the existing system per capita demand based on 2016 data.
As shown in the upper portion of the table, the residential population served by the City’s water
system in 2016 was approximately 68,157. This population served and the City’s total residential
water consumption in 2016 (total combined consumption of the single- and multi-family
residential customer classes) were used to calculate the existing residential per capita demand of
65 gpd. The lower portion of the table presents the employment population served by the City’s
water system in 2016, which was approximately 64,755. This population served and the City’s
total employment water consumption in 2016 (total combined consumption of the commercial,
industrial, and public customer classes) were used to calculate the existing employment per
capita demand of 51 gpd.

Table 4-6
Existing Per Capita Demand

2016 Residential Population Served

Calculated 2016 Residential Population Served 68,157
2016 Total Annual Residential Supply (gallons)

2016 Total Annual Residential Supply (gallons) 1,610,934,886
Existing Residential Per Capita Supply (gal/day/capita) 65

2016 Employment Population Served

Calculated 2016 Employment Population Served 64,755
2016 Total Annual Employment Supply (gallons)

2016 Total Annual Employment Supply (gallons) 1,207,855,114
Existing Employment Per Capita Supply (gal/day/capita) 51
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DISTRIBUTION SYSTEM LEAKAGE

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

The City has tracked water usage from flushing main lines and dead-ends since 2011, and many
other authorized usage volumes. The amount of DSL in the City’s system has been under

10 percent since 2011, as shown in Table 4-7. The City will continue to record authorized water
usage and improve the reporting of additional authorized water uses. The City will also
implement the WUE Program contained in Appendix E.

Table 4-7
Distribution System Leakage

Year
Description 2011 2012 2013 2014 2015 2016
Authorized Consumption (MG)
Metered Customer Use 2,350.7 2,361.9 2,375.0 2,481.3 2,575.6 2,578.2
Public Works Hydrant Meters 31.7 31.7 311 62.6 50.7 43.1
Unidirectional & Dead End Flushing 1.8 1.7 3.0 2.0 1.8 1.7
Storm and Sewer Vactor Meters 0.8 0.9 1.8 1.5 1.5 1.2
Routine Maintenance 4.9 5.6 1.9 5.7 14 1.5
Other Operations 10.3 5.8 15.4 7.8 7.3 13.3
KSTM Leak 11.0 26.3 11.0 11.0 11.0 11.8
Total Authorized Consumption 2,411.2 2,433.9 2,439.2 2,571.9 2,649.3 2,650.8
Total Supply (MG)
Gross Supply (Finished Water) 2,498.2 2,566.8 2,593.2 2,659.2 2,811.7 2,818.8
Distribution System Leakage (MG)

Total DSL Volume 87.0 132.9 154.1 87.3 162.4 168.0
Total DSL Percentage 3.5% 5.2% 5.9% 3.3% 5.8% 6.0%
Rolling 3-Year Average DSL Percentage - -—- 4.9% 4.8% 5.0% 5.0%
Adjusted DSL Percentage’ 5.9% 8.0% 8.4% 6.7% 8.4% 8.5%

(1) The adjusted DSL percentage is based on the difference between metered consumption and net supply. The calculation does not
include the DSL reduction associated with other authorized non-metered consumption.

The annual DSL percentages are applied to the consumption by water use classification as
reported in Table 4-1 to determine the net supply per water use classification. Supply per water
use classification for 2011 through 2016 is summarized in Table 4-8. The net supply per water
use classification is used in the equivalent residential unit (ERU) calculations to determine the
number of ERUs for each customer class.
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Average Annual Supply by Customer Class

Table 4-8

Annual Supply (gallons)

Single-family  Multi-family Total Demand
Year DSL Residential Residential Commercial Industrial Public (i.e. Net Supply)
2011 5.9% 628,426,800 823,001,056 750,129,759 194,873,545 101,746,840 2,498,178,000
2012 8.0% 650,944,043 883,685,296 769,550,517 162,210,652 100,432,492 2,566,823,000
2013 8.4% 654,799,968 880,156,834 790,873,492 162,622,327 104,792,379 2,593,245,000
2014 6.7% 669,237,213 877,225,218 827,274,877 175,217,704 110,214,989 2,659,170,000
2015 8.4% 701,631,173 915,572,284 884,160,143 184,004,527 126,323,874 2,811,692,000
2016 8.5% 690,089,763 920,845,123 919,466,321 178,560,588 109,828,206 2,818,790,000

EXISTING EQUIVALENT RESIDENTIAL UNITS

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

Tables 4-9A and 4-9B present the computed number of ERUs for each customer class from 2011
through 2016. The demands shown are based on the consumption totals of each customer class
and the authorized non-revenue water consumption shown in Table 4-8. The average demand per
ERU from 2011 through 2016 (6-year average) was 171 gpd, which is slightly less than the

average single-family residential demand in the Puget Sound area, which is typically between
200 and 300 gpd.

4-12
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WATER DEMANDS

Table 4-9A
Equivalent Residential Units

Average Annual

Average Number of Demand Demand per ERU Total

Year Connections (gallons) (gal/day/ERU) ERUs
Single-family Residential (ERU Basis)
2011 10,339 628,426,800 167 10,339
2012 10,498 650,944,043 169 10,498
2013 10,631 654,799,968 169 10,631
2014 10,775 669,237,213 170 10,775
2015 10,872 701,631,173 177 10,872
2016 10,981 690,089,763 172 10,981
Multi-family Residential
2011 1,674 823,001,056 167 13,540
2012 1,674 883,685,296 169 14,251
2013 1,678 880,156,834 169 14,289
2014 1,681 877,225,218 170 14,124
2015 1,681 915,572,284 177 14,187
2016 1,682 920,845,123 172 14,653
Commercial

2011 1,846 750,129,759 167 12,341
2012 1,849 769,550,517 169 12,411
2013 1,859 790,873,492 169 12,840
2014 1,868 827,274,877 170 13,320
2015 1,874 884,160,143 177 13,700
2016 1,883 919,466,321 172 14,631
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CHAPTER 4 CITY OF KENT WATER SYSTEM PLAN

Table 4-9B
Equivalent Residential Units
Average Annual

Average Number of Demand Demand per ERU Total

Year Connections (gallons) (gal/day/ERU) ERUs
Industrial
2011 97 194,873,545 167 3,206
2012 97 162,210,652 169 2,616
2013 98 162,622,327 169 2,640
2014 98 175,217,704 170 2,821
2015 98 184,004,527 177 2,851
2016 98 178,560,588 172 2,841
Public

2011 252 101,746,840 167 1,674
2012 253 100,432,492 169 1,620
2013 253 104,792,379 169 1,701
2014 256 110,214,989 170 1,775
2015 259 126,323,874 177 1,957
2016 263 109,828,206 172 1,748

System-wide Totals

2011 14,207 2,498,178,000 167 41,099

2012 14,371 2,566,823,000 169 41,396

2013 14,518 2,593,245,000 169 42,102

2014 14,678 2,659,170,000 170 42,815

2015 14,783 2,811,692,000 177 43,567

2016 14,907 2,818,790,000 172 44,854
Average 2011 to 2016 171

The average demand per ERU from 2011 through 2016 of 171 gpd will be used later in this
chapter to forecast ERUs in future years based on estimated future demands. This demand per
ERU value will also be used to determine the capacity (in terms of ERUs) of the existing system
in Chapter 7.

PEAK DEMANDS

Average Day Demand

Average day demand (ADD) is the total amount of water delivered to the system in a year
divided by the number of days in the year. The ADD is determined from the historical water use
patterns of the system and can be used to project future demands within the system. ADD data
are typically used to determine standby storage requirements for water systems. Standby storage
is the volume of a reservoir used to provide water supply under emergency conditions when
supply facilities are out of service. Water production records from the City’s wells and spring
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sources were reviewed to determine the system’s ADD. The system’s average day demand from
2011 through 2016 is shown in Table 4-4.

Maximum Day Demand

Maximum day demand (MDD) is the maximum amount of water used throughout the system
during a 24-hour time period of a given year. MDD typically occurs on a hot summer day when
lawn watering is occurring throughout much of the system. In accordance with Washington
Administrative Code (WAC) 246-290-230, the distribution system shall provide fire flow at a
minimum pressure of 20 pounds per square inch (psi) during MDD (i.e., peak day demand)
conditions. Supply facilities (e.g., wells, springs, pump stations, interties) are typically designed
to supply water at a rate that is equal to or greater than the system’s MDD.
One-hour interval water production and reservoir level records from 2016 were reviewed to
determine the system’s MDD. The City’s MDD occurred on Wednesday, August 17, 2016, when
temperatures reached approximately 80 degrees Fahrenheit (°F). As shown in Table 4-10, the
average demand of the system on August 17, 2016, or MDD, was 11,629 gallons per
minute (gpm).
Table 4-10
Maximum Day Demands and Peaking Factors

Peak Demand Data

Demand

Demand Type Date (gpm)
Average Day Demand (ADD) 2016 5,348
Maximum Day Demand (MDD) August 17, 2016 11,629
Peak Hour Demand (PHD) August 17, 2016 16,995

9:00 PM - 10:00 PM
Peaking Factors

Maximum Day Demand/Average Day Demand (MDD/ADD) 217
Peak Hour Demand/Maximum Day Demand (PHD/MDD) 1.46
Peak Hour Demand/Average Day Demand (PHD/ADD) 3.18

Peak Hour Demand

Peak hour demand (PHD) is the maximum amount of water used throughout the system,
excluding fire flow, during a 1-hour time period of a given year. In accordance with

WAC 246-290-230, new public water systems or additions to existing systems shall be designed
to provide domestic water at a minimum pressure of 30 psi during PHD conditions. Equalizing
storage requirements are typically based on PHD data.

The PHD, like the MDD, is typically determined from the combined flow of water into the
system from all supply sources and reservoirs. One-hour interval water production and reservoir
level records were reviewed to evaluate the PHD. As shown in Table 4-10, the City’s PHD,
which occurred on August 17, 2016, from 9:00 p.m. to 10:00 p.m., was 16,995 gpm.
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Table 4-10 also shows the peaking factors of the water system based on the ADD, MDD, and
PHD data. The 2017 ADD was not available at the time of these analyses; therefore, the
estimated 2016 ADD was used to estimate the peaking factors of the system. The MDD/ADD
demand ratio of 2.17 is within the typical range of 1.2 to 2.5 for most Puget Sound area systems.
The PHD/MDD ratio of 1.46 is within the typical range of 1.3 to 2.0 for most Puget Sound area
systems. These peaking factors will be used later in this chapter in conjunction with projected
ADDs, to project future MDDs and PHDs of the system.

FIRE FLOW DEMAND

Fire flow demand is the amount of water required during firefighting as defined by applicable
codes. Fire flow requirements are established for individual buildings and expressed in terms of
flow rate (gpm) and flow duration (hours). Fighting fires imposes the greatest demand on the
water system because a high rate of water must be supplied over a short period of time, requiring
each component of the system to be properly sized and configured to operate at its optimal
condition. Adequate storage and supply are useless if the transmission or distribution system
cannot deliver water at the required rate and pressure necessary to extinguish a fire.

General planning-level fire flow requirements were established for the different land use
categories to provide a target level of service for planning and sizing future water facilities in
areas that are not fully developed. The general planning-level fire flow requirement for each land
use category is shown in Table 4-11. The water system analyses presented in Chapter 7 are
based on an evaluation of the water system for providing sufficient fire flow in accordance with
these general planning-level fire flow requirements. The fire flow requirements shown in

Table 4-11 do not necessarily equate to actual existing or future fire flow requirements for all
buildings, since this is typically based on building size, construction type, and fire suppression
systems provided. Improvements to increase the available fire flow to meet actual fire flow
requirements greater than those shown in Table 4-11 shall be the responsibility of the developer.

Table 4-11
General Planning-level Fire Flow Requirements

Planning-level

Fire Flow Requirement Flow Duration
Land Use Category (gpm) (hours)
Agriculture 1,000 1
Open Space/Greenbelt/Public 1,000 1
Single-Family Residential 1,500 1
Multi-Family Residential 1,500 1
Commercial’ 3,500 3
Industrial® 3,250 4

1 = Includes Mixed-Use, Neighborhood Services, and Urban Center land use types.
2 = Includes King County Industrial and Manufacturing/Industrial Center land use types.
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FUTURE WATER DEMANDS

BASIS FOR PROJECTING DEMANDS

Future demands were calculated from the results of the future per capita demand computations
shown in Table 4-6 and the projected population data from Chapter 3. Future demand
projections were computed with and without water savings expected from implementing WUE
measures contained in the City’s WUE Program in Appendix E.

The calculated future per capita demand of 65 gpd was used for all residential demand
projections without savings from WUE measures, and the calculated future per capita demand of
51 gpd was used for all employment demand projections without savings from WUE measures.
The per capita demand was reduced to reflect the WUE goals and used as the basis for future
water demand projections with implementation of the WUE Program. The City’s WUE Program
presents goals to reduce the multi-family residential consumption by 1 percent annually and
reduce the public agency consumption by 0.5 percent in June through August on an annual basis.
The City also has a continued goal to maintain DSL at 6 percent or less each year.

DEMAND FORECASTS AND CONSERVATION

Table 4-12 presents the projected water demand forecast for the City’s water system. The actual
demand data from 2016 is also shown for comparison purposes. The future ADDs were projected
based on residential and employment population estimates for the given years and the estimated
demand per capita values from Table 4-6. The future MDDs and PHDs shown were computed
from the projected ADDs and the existing system peaking factors shown in Table 4-10. The
future demand projections are also shown with and without estimated reductions in water use
from achieving WUE goals.

Table 4-12
Future Water Demand Projections
Actual Projected
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2038 2068
Description (+10 yrs) (+20 yrs) (+50 yrs)
Water Service Area Population Data
Residential Population 68,157 69,465 69,653 69,841 70,029 70,259 70,490 70,721 70,952 71,183 71,403 71,622 71,842 74,166 82,705
Employment Population 64,755 65,356 65,956 66,557 67,157 67,530 67,904 68,279 68,655 69,031 69,281 69,529 69,777 77,653 114,053
Demand Basis Data (gal/day/capita)
Residential ADD without WUE 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65
Employment ADD without WUE 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Average Day Demand (gpm)
Demand without WUE 5,348 5428 5458 5488 5517 5541 5564 5588 5612 5635 5654 5673 5,691 6,074 7,745
Demand with WUE 5410 5422 5433 5445 5450 5456 5461 5467 5472 5473 5473 5474 5,849 7,493
Maximum Day Demand (gpm)
Demand without WUE 11,629 11,803 11,867 11,932 11,997 12,048 12,099 12,150 12,202 12,253 12,294 12,334 12,375 13,208 16,841
Demand with WUE 11,764 11,789 11,814 11,839 11,851 11,863 11,875 11,886 11,898 11,899 11,900 11,901 12,718 16,292
Peak Hour Demand (gpm)

Demand without WUE 16,995 17,249 17,343 17,438 17,532 17,607 17,681 17,757 17,832 17,907 17,966 18,026 18,085 19,302 24,612
Demand with WUE 17,191 17,228 17,265 17,302 17,319 17,336 17,354 17,371 17,388 17,390 17,391 17,393 18,586 23,810
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CHAPTER 4 CITY OF KENT WATER SYSTEM PLAN

The analysis and evaluation of the existing water system with proposed improvements, as
presented in Chapters 7 and 9, is based on the 2038 projected demand data without WUE
reductions. This ensures that the future system will be sized properly to meet all requirements,
whether or not additional water use reductions are achieved. However, the City will continue to
pursue reductions in water use by implementing the WUE Program contained in Appendix E.

Table 4-13 presents the existing and projected ERUs of the system. The ERU forecasts are based
on the projected water demands from Table 4-12 and the 6-year rolling average demand per ERU
that was computed from actual 2011 through 2016 data. The projected water demand and ERU
data from Tables 4-12 and 4-13 are also shown graphically in Chart 4-7. Chart 4-7 will be used
in Chapter 7 to compare demand projections with source of supply availability.

Table 4-13
Future ERU Projections

Description

Actual Projected

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2038

2068

(+10 yrs) (+20 yrs) (+50 yrs)

Demand Data (gpm)

ADD without WUE 5348 5428 5458 5488 5517 5541 5564 5588 5612 5,635 5,654 5673 5,691 6,074

7,745
ADD with WUE 5410 5,422 5433 5445 5450 5456 5461 5467 5472 5473 5473 5474 5,849 7,493
ERU Basis Data (gal/day/ERU)

Demand per ERU

. 172 171 171 171 171 171 171 171 171 171 171 171 171 171 171
without WUE
Demand per ERU with WUE 171 171 171 171 171 171 171 171 171 171 171 171 171 171

Equivalent Residential Units (ERUs)

Total System ERUs 44,854 45,828 46,079 46,330 46,580 46,779 46,978 47,177 47,377 47,577 47,735 47,892 48,049 51,283 65,392
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CLIMATE CHANGE IMPACTS

The City understands that projections of precipitation patterns due to long-term trends in climate
conditions indicate potential impacts to the availability and reliability of drinking water supplies
the ability to meet future demands. RH2 has performed a literature review to document climate
change projections and estimate their impact on the City’s source vulnerability and future
demand projections.

CLIMATE CHANGE PROJECTIONS

In 2013, the University of Washington’s Climate Impact Group released a report titled Climate
Change Impacts and Adaptation in Washington State. This report is cited by the Washington
State Department of Health (DOH) as a source for their own projections of climate change
impacts on drinking water in Washington State.

In summary, this report projects the following major quantitative climatic changes in Washington
State pertinent to water system planning.

e The average annual surface air temperature is estimated to increase between 4.3°F and
5.8°F by the end of 2060. This increase depends on projected future greenhouse gas
emissions and is relative to the temperatures measured between 1950 and 1999.
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The average number of days with more than 1 inch of precipitation is estimated to
increase between 6 and 20 percent by the end of 2060. This increase depends on projected
future greenhouse gas emissions and is relative to precipitation records between 1971 and
2000.

The average April 1% snowpack volume is estimated to decrease between 38 and
46 percent by the end of 2050 for low and medium greenhouse gas emission scenarios.
This decrease is relative to the snowpack records between 1916 and 2006.

The average sea level is estimated to rise between 4 inches and 56 inches by the year
2100. This increase depends on projected future greenhouse gas emissions and is relative
to sea level recorded in 2000.

The report also projects the following qualitative impacts specific to water resources
management.

Decreasing summer minimum stream flows and increased potential for more frequent
summer water shortages, especially in fully allocated watersheds with little management
flexibility.

Increasing average and peak stream temperatures.
Widespread changes in streamflow timing and flood risk compared to historical trends.

Higher rates of water-borne diseases, primarily from increased flooding.

Perhaps the most significant impacts to water purveyors from projected climatic changes would
be the projected declining snowpack volume and changes in streamflow timing and summer
minimum flows. Effects to streamflow timing vary from basin to basin and depend on the
proportion of precipitation that falls as snow versus rain as follows.

Rain-Dominant Basins: In watersheds with warmer winter temperatures where less than
10 percent of winter precipitation falls as snow, streamflow peaks during the winter
months and atmospheric warming is projected to have minimal effect on peak streamflow
timing in unregulated basins. However, changes in intensity of precipitation could alter
reservoir operations and storage availability to accommodate sudden stormwater events
that would fill reservoirs. Streamflows in regulated basins may become more extreme
despite the availability of reservoir regulation to mitigate these extremes.

Mixed Rain and Snow Basins: Middle elevation watersheds near the current snowline
where between 10 percent and 40 percent of winter precipitation falls as snow are the
most sensitive to projected atmospheric warming. In these basins, peak streamflow is
projected to shift significantly earlier in the season by weeks to months, as wet season
precipitation falls as rain instead of snow.

Snow-Dominant Basins: In watersheds with cold winter temperatures where more than
40 percent of winter precipitation currently falls as snow, peak streamflow will shift
earlier in the season from early summer to spring as early and late wet season
precipitation falls as rain instead of snow. Permanent reduction of glacial ice volume will
also affect stream flow in high altitude watersheds.

4-20
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In the Green River Watershed, which supplies the City of Tacoma and serves as an emergency
source for the City of Kent through its Second Supply Pipeline, winters are cool and much of the
precipitation falls in the form of snow during winter months'. The watershed can most likely be
generalized as a “mixed rain and snow basin” or “snow dominant basin.” The City of Tacoma
would have some ability to mitigate projected shift in peak streamflow timing through operation
of the Eagle Creek Reservoir and is preparing for earlier and later peak streamflows. However,
the dam is operated to capture extreme winter precipitation volumes, release them safely to the
Green River, then drain the reservoir for the next event. If the reservoir captures and releases a
greater percentage of the annual volume of precipitation to mitigate flooding, less water would be
available for capture and storage for potable supply.

SOURCE VULNERABILITY IMPACTS

The City’s water is supplied predominantly by groundwater sources recharged by annual
precipitation, and the City’s supply appears more resilient against changes in streamflow timing,
declining snowpack, and water quality than other water systems that rely on surface water
sources. The inherent slow filling, persistent storage, and slow draining characteristics of aquifer
replenishment offers some degree of protection against summer water availability if the volume
and location of winter precipitation still results in sufficient aquifer recharge. The relationship
between precipitation and aquifer recharge is complex and local. Impacts to the City’s
groundwater sources depend on the precise characteristics of rainfall patterns, surface and
subsurface permeability, pathways of infiltration into the aquifer, and locations and volumes of
groundwater withdrawal. Urbanization and increased groundwater withdrawals from the source
aquifers are significant factors partially or unrelated to changes in precipitation timing and
temperature that could negatively impact the reliability of the City’s groundwater sources.

It is notable that the University of Washington Climate Impact Group indicated that nearby
Tacoma Water’s average water supply reliability is expected to decrease (worsen) between

63 percent and 96 percent under projected low and medium greenhouse gas emission scenarios
by 2080. This forecasted decrease in reliability is assumed to result from earlier snow melt and
decreased summer flows. This forecast also assumes no new sources of supply and no changes to
current operating procedures. A system reliability of 100 percent indicates that no water shortage
exists; as reliability decreases, the probability of a water shortage occurring increases. The source
study indicates Tacoma Water’s supply is robust through 20307, so the City has some time to
further evaluate and mitigate its risk due to changes in surrounding watersheds. The City may
consider performing a detailed hydrogeologic study to improve awareness and management of
aquifer recharge and withdrawals to mitigate potential changes in rainfall patterns and recharge.

DEMAND IMPACTS

The University of Washington Climate Impact Group reports high confidence that air
temperatures will increase over time, but low confidence in how precipitation amounts will

! Tacoma Public Utilities. August 13, 2008. Green River Watershed Management Plan, Second Volume.

2Vano, J.A., Voisin, N., Cuo, L., Hamlet, A.F., McGuire Elsner, M., Palmer, R.N., Polebitski, A., Lettenmaier, D.P.
April 27, 2010. Climate Change Impacts on Water Management in the Puget Sound Region, Washington State,
USA.
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change in time and location. Natural year-to-year variations in precipitation are expected to
overprint any incremental changes attributed to climate change processes. There is a clear
correlation between temperature, precipitation, and water system demand, but increases in
demand are assumed to be caused primarily by the lack of precipitation in the summer and
corresponding need for irrigation. Temperature increases alone are expected to have a less
significant effect on demand, as most commercial, industrial, and residential uses will not
increase solely due to temperature (e.g., showering, laundry, cooking, etc.) As lack of sufficient
precipitation is assumed to be the primary driver of summertime demand increases, but there is
low confidence in how climate change will impact precipitation patterns and volumes, it is
difficult to estimate how climate change could impact demand. As a comparison benchmark, the
University of Washington Climate Impact Group noted that Seattle Public Utilities’ water system
demand is projected to increase by 1 percent in 2025, 2 percent in 2050, and 5 percent in 2075
due to climate change and warming atmospheric temperatures. This increase is relative to

demands in 2000.

To predict how demand could be impacted by changes in temperature and precipitation, historic
correlations between demand, temperature, and precipitation are helpful. Chart 4-8 presents the
relationship between temperature at Sea-Tac International Airport and the City’s total water

supplied each month from 2011 to 2016.
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Chart 4-8 illustrates the pattern of summertime supply peaks that correlate with increased
temperatures. It should be noted that even though temperature and demand tend to peak at the
same time, years with higher maximum annual temperatures do not necessarily have higher water
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demands than other years. This reinforces the assumption that, while temperature and demand
correlate, increased temperatures alone do not necessarily cause increased demands.

Chart 4-9 presents the relationship between precipitation measured at Sea-Tac International
Airport and the City’s total water supplied between 2011 and 2016.

Chart 4-9
City of Kent Supply and Sea-Tac International Airport Precipitation 2011-2016
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Chart 4-9 illustrates the pattern of summertime supply peaks that correlate with decreased
precipitation. There is also some correlation evident year-to-year, as water demands tend to be
lower in years with more precipitation and higher in years with less precipitation compared with
the years immediately following and preceding (with 2016 as the only exception). Ultimately, the
degree to which the City’s future water demands will be impacted by climate change are a
function of both expected warming and the expected change in precipitation patterns. As climate
forecast models improve and changes to precipitation patterns can be forecast with more
certainty, the City will further evaluate how demands are impacted by temperature and
precipitation. Until that time, the City plans to use the same climate change-related increases that
are projected for Seattle Public Utilities on an average day demand basis: a 1 percent increase in
2025; 2 percent in 2050; and 5 percent in 2075. The future demand projections based on these
climate change-related increases are shown in Table 4-14 with the demand projections without
estimated reductions in water use from achieving WUE goals or changes in irrigation habits or
practices, for reference. The analysis and evaluation of the existing water system with proposed
improvements, as presented in Chapters 7 and 9, is based on the 2038 projected demand data
without WUE reductions and without climate change increases. However, the City will continue
to evaluate the projected warming and changes in precipitation patterns and will update the
demand projections to include climate change increases in the future as necessary.
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Table 4-14
Future Water Demand Projections with Consideration for Climate Change
Actual
2016 2028 2038 2068
Description (+10 yrs) (+20 yrs) (+50 yrs)
Water Service Area Population Data
Residential Population 68,157 71,842 74,166 82,705
Employment Population 64,755 69,777 77,653 114,053
Average Day Demand (gpm)
Demand with Climate Change Increase 5,348 5717 6,121 7,933
Demand without WUE or Climate Change Increase 5,691 6,074 7,745
Maximum Day Demand (gpm)
Demand with Climate Change Increase 11,629 12,430 13,309 17,249
Demand without WUE or Climate Change Increase 12,375 13,208 16,841
Peak Hour Demand (gpm)
Demand with Climate Change Increase 16,995 18,166 19,450 25,208
Demand without WUE or Climate Change Increase 18,085 19,302 24,612
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5 | REGULATORY REQUIREMENTS AND
MINIMUM DESIGN CRITERIA

Establishing realistic design criteria is required to satisfy Washington State Department of Health
(DOH) planning requirements, to evaluate the existing water system’s adequacy, and to plan for
future water system improvements. The minimum design criteria for the City of Kent (City) water
system are in accordance with the standards and requirements set forth by the U.S. Environmental
Protection Agency (EPA), DOH, and the Washington State Department of Ecology (Ecology), and
for the water service area outside the City limits (in unincorporated King County) in accordance with
the land use and planning guidelines of King County.

These standards are consistent with the DOH Group A Public Water Systems Waterworks Standards,
the South King County Coordinated Water Supply Plan (SKC CWSP) Design and Construction
Standards, and King County’s Rules and Regulations relating to Fire Hydrants and Water Mains as
authorized under King County Ordinance 5828. In some instances, the City Standards may be more
stringent and/or restrictive than the requirements of other agencies, in which case the City Standards
shall apply.

Water system facilities constructed within the water service area must also be designed and
constructed according to City Standards. The minimum criteria put forth herein do not replace or
supersede the City’s Construction Standards, Developer Extension requirements or other codes and
requirements associated with development proposals and permits. The City’s most current
Construction Standards are contained in Appendix G and have been utilized in this summary of
design criteria. The Construction Standards can also be found on the City’s website.

The City’s standards and minimum design criteria accommodate anticipated maximum daily
demands (MDD), as well as the demands on the system for peak hour, fire flow and other emergency
situations. Minimum design criteria are established for water supply, storage volume, distribution
and transmission main capacity and water quality standards. The criteria are used to determine
existing deficiencies in the water system and projected water system requirements for the planning
area described previously in this document. Chapter 7 summarizes the analyses performed on the
system and identified deficiencies in meeting the needs of the current and projected customers of the
system.

This Chapter also discusses the City’s project review procedures for both public works and
developer extension projects and describes policies and requirements for outside parties. A
discussion of the City’s construction standards, construction certification, and construction follow-up
procedure is also provided.

REGULATORY REQUIREMENTS

FEDERAL REQUIREMENTS

Public Law 93-523, the Safe Drinking Water Act (SDWA), directs the U.S. Environmental
Protection Agency (EPA) to establish minimum national drinking water standards limiting the
amount of potentially harmful substances which may be present in drinking water sources. These
limits are regulated by the State of Washington Department of Health and adhered to by the City of
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CHAPTER 5 CITY OF KENT WATER SYSTEM PLAN

Kent. Complete details of current regulations are contained in Chapter 6 and the City’s water
quality monitoring program is provided in Appendix I.

Because of the listing of the Puget Sound Chinook Salmon and Bull Trout as a “threatened species,”
rules and regulations under the authority of the Endangered Species Act (ESA) can affect water
system operations. As part of its ESA compliance program, the City operates consistent with best
management practices as appropriate to protect endangered species.

STATE OF WASHINGTON REQUIREMENTS

The rules and regulations regarding public water supplies are a part of the Washington
Administrative Code (WAC) and are adopted pursuant to the provisions in the Revised Code of
Washington (RCW) 43.20.050 for the protection of public health. The rules and regulations provide
the minimum standards for design, construction, operations and maintenance of public water systems
and conform with the Safe Drinking Water Act of 1974 and all subsequent amendments thereto.

The Growth Management Act (GMA) of 1990 (RCW 36.70A) has a direct impact on utility system
planning by requiring a complete inventory of existing system facilities and a comprehensive effort
toward determining the capability of utility systems to support anticipated growth and a plan to
finance capital facilities. The GMA requires cities and counties to discuss and plan for seven key
elements in their comprehensive plans: (1) Land Use, (2) Housing, (3) Capital Facilities,

(4) Utilities, (5) Transportation, (6) Economic Development, and (7) Parks and Recreation. A
primary outcome of the growth management planning in King County is the delineation of an Urban
Growth Area (UGA) boundary within which an urban level of service is required. GMA rules and
regulations will be crucial to projecting future water demands. Because much of the Retail Water
Service Area for the City of Kent is within the UGA, as discussed in Chapter 3, the pressure for
growth will remain substantial. In addition, the City is required to plan for the provisions of an
“urban level of service” because it serves within the UGA.

Regulations related to accounting practices for municipalities such as the City of Kent are
implemented and monitored by the State of Washington Auditor. Kent maintains a long-term system
inventory program utilizing computerized mapping, equipment inventory and a Geographical
Information System (GIS). These programs have assisted in compliance with Government
Accounting Standards Bureau statement 34 requirements and have been a key element in
development of this WSP.

DOH’s “Water System Design Manual” is the primary document governing the sizing and design of
public water systems in the State of Washington. This publication sets forth the minimum system
plan and reliability considerations. Criteria for distribution system design, water storage and daily
supply requirements are summarized in this Chapter.

KING COUNTY REQUIREMENTS

Because a portion of the Retail Water Service Area is within unincorporated King County, the City
must operate within the rules and regulations established by King County for these areas and utilize
County planning data in developing growth projections for areas outside the City limits. Specifically,
the King County Comprehensive Plan has a direct impact on the planning effort. King County Code
Titles 13.24 (Sewer and Water Comprehensive Plans), 14, 21A, and 17.08, as well as Countywide
Planning Policies and King County Comprehensive Plan Policies related to water utilities, have been
utilized in the development of this document to ensure that water system operations and construction
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CITY OF KENT WATER SYSTEM PLAN REGULATORY REQUIREMENTS AND MINIMUM DESIGN CRITERIA

standards are in conformance with King County requirements. The City must also operate within the
terms of its current right-of-way franchise with King County.

CONDITIONS OF WATER SERVICE

The City of Kent currently provides water service to customers within its established service area
boundary. Additionally, the City maintains metered interties with the City of Renton, the City of
Tukwila, Highline Water District, the City of Auburn, Lake Meridian Water District, and Soos Creek
Water and Sewer District.

Service area policies such as developer extension requirements, fee payment responsibilities, design
standards and related issues are governed by the Kent City Code and the City of Kent Construction
Standards.

FIRE FLOW REQUIREMENTS

The Washington Administrative Code (WAC) 246-290-230(6) states the following requirement for
public water distribution systems:

“If fire flow is to be provided, the distribution system shall also provide maximum day
demand (MDD) plus the required fire flow at a pressure of at least 20 psi (140 kPa) at all
points throughout the distribution system, and under the condition where the designated
volume of fire suppression and equalizing storage has been depleted.”

In accordance with DOH requirements, the Kent City Code defines “Fire Flow” as the measure of
the sustained flow of available water for fighting fire at a specific building or within a specific area
at 20 psi residual pressure. The City’s fire flow requirements are shown in Table 4-11.

SOURCE REQUIREMENTS
SOURCE QUANTITY

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

The City will ensure that the capacity of the system, including wells, pump stations, storage, and
transmission mains, is sufficient to meet the maximum day demands of the system.

The City will participate in regional supply management and planning activities as staff resources
allow.

WATER QUALITY STANDARDS

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

Security of the water supply is of primary importance. The City will take all reasonable measures to
protect its system and customers. Security improvements identified in vulnerability assessment
reviews shall be given the highest priority.

Chapter 6 identifies the existing water quality standards that the city’s water system must comply
with.
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CHAPTER 5 CITY OF KENT WATER SYSTEM PLAN

PERMIT EXEMPT WELLS

Those applicants within Water Resource Inventory Areas (WRIAs) 8 and 9 without constructed
wells, and submitting building permits reliant on use of a permit-exempt well (RCW 90.44.050) after
January 19, 2018, are subject to its terms and limitations. Such applicants shall be limited to a
maximum annual average withdrawal of 950 gallons per day (gpd) per connection. This amount may
be reduced to 350 gpd for indoor use only during drought conditions. The quantitative and other
limitations associated with Engrossed Substitute Senate Bill 6091 shall remain in effect until a
watershed restoration and enhancement plan is approved by Ecology and implementing rules are
adopted.

In order to secure building permits, applicants located within the City’s corporate boundaries shall
be required to pay the City a fee of $500, $350 of which is to be transmitted to Ecology. The City is
required to record relevant water use restrictions with the property title.

Ecology is recommending that local jurisdictions located within Hirst-affected basins adopt the
following recording language: “Domestic water use at this property is subject to a water use
limitation of a maximum annual average withdrawal of 950 gallons per day, per connection, subject
to the 5,000 gallon per day limit provided in RCW 90.44.050.”

GENERAL WATER MAIN REQUIREMENTS
PIPELINE VELOCITIES

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

During emergency conditions, such as a fire, and for design purposes, the velocity of water in a
water main may exceed 5 fps, but may not exceed 8 fps except in existing 6- or 8-inch dead-end
water main serving residential areas. New dead-end water main installed within residential areas
may be approved for a maximum velocity of 10 fps on a case-by-case basis by the City.

WATER MAIN EXTENSIONS

e All water main extensions shall conform to the design requirements of the City and DOH.

e This WSP indicates the location and configuration of the major elements of the existing and
proposed City supply mains, distribution system, interties and loops. The exact location or
configuration of this system may be modified, provided the proposed system remains
consistent with the overall intent of the WSP.

e Mainline extensions will be required when properties do not front on a water main or when
the existing main is deemed inadequate for the proposed use. It is a City policy that the water
main is extended to the far edge of the property to be serviced, regardless of where the
service connection is to be made.

WATER SYSTEM DESIGN PARAMETERS

e Desirable system working pressure shall be approximately 60 to 70 psi, but not less than
35 psi under Peak Hourly Demand (PHD). The minimum pressure in the water system under
fire flow conditions shall be 20 psi.

e Individual service Pressure Reducing Valves (PRVs) shall be installed and maintained on
water service lines, by the property owner, when system pressures are in excess of 80 psi.
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All new mains providing fire flow will be sized to provide the required fire flow at a
minimum residual pressure of 20 psi and maximum pipeline velocity of 8 fps during
maximum day demand conditions. In general, new water mains that will carry fire flow in
residential areas shall be a minimum of 8 inches in diameter and looped for multi-family
residential developments. Exceptions in residential areas may be considered as discussed in
the Velocity section of this chapter. New water mains in commercial, business park,
industrial, and school areas shall be a minimum of 12 inches in diameter and looped.

Connections to existing water mains shall be accomplished by “Extension,” “Wet Tap” or
“Cut In” when mainline valves are required on the existing main. Connection to the existing
main shall be per City Standard. No direct connection to the City’s existing water system will
be allowed until purity and leakage tests of the new system have been performed and passed.

Two cubes for “Pigging” shall be installed in the new water main at the initial connection and
at each lateral from the new water main. The Water Division will provide the cubes, they
must be picked up by the contractor at the Water Division Shop.

Dead end mains shall be avoided whenever possible. Where dead end mains are unavoidable,
a minimum two (2) inch blowoff assembly is required. Blowoff sizes for various pipe
diameters are listed in the City of Kent Construction Standards.

WATER MAIN LOCATION

Water mains shall be laid at least ten (10) feet horizontally from any existing or proposed
sanitary sewer. The distance shall be measured edge-to-edge. Any deviation from this
requirement shall meet Ecology and DOH requirements and be allowed only upon approval
of the Director.

Perpendicular water main crossings of sanitary sewers shall be laid to provide a minimum
vertical distance of eighteen (18) inches above the sewer line, measured from the bottom of
the water line to the top of the sewer line. Where separation between the water line and sewer
line is less than eighteen (18) inches, the sewer line shall be ductile iron. All sanitary sewer
lines which cross above a water main, regardless of the separation, shall be ductile iron as
well, with no joints within a nominal ten (10) feet of the water main.

Installation of water mains near other potential sources of contamination will require written
approval by the Director on a case by case basis. They would include but not be limited to;
storage ponds, land disposal sites for wastewater or industrial process water containing toxic
materials or pathogenic organisms, solid waste disposal sites, or any other facility where
failure of the facility would subject the water in the main to toxic chemical or pathogenic
contamination.

Water mains shall be located at least five (5) feet away from any other utility, including but
not limited to storm drains, power, natural gas, CATV, private fire lines, etc.

VALVES

Water valves are required at the following locations:

Four hundred (400) foot maximum intervals in commercial/industrial and multi-family
residential areas. Locations involving hospitals, medical clinics, and other uses determined
by the City of Kent to be critical applications may be required to have intervals reduced.

Eight hundred (800) foot maximum intervals in residential areas.
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e All sides of mainline tees and crosses.
e At all water service, fire line, and hydrant connections to the City main.
e At both sides of all bridge crossings, railroad crossings and casing/bores.

Existing gate valves may be subject to replacement with a new resilient wedge gate valve or a new
resilient wedge gate valve installed at the property line per City of Kent Construction Standards at
the discretion of the Director.

COMBINATION AIR/VACUUM RELEASE VALVES

Combination air/vacuum release valves shall be located at high points along the main. As a guide,
valves are necessary where the difference between high and low points is two (2) feet on a gradual
rise, or any abrupt rise. Actual locations should be in accordance with good engineering judgement
and approved by the Director. The air inlet/discharge opening shall be thirty six (36) inches above
finished grade and provided with a screened downward facing vent opening. It shall be located
outside of traffic areas and installed to prevent damage to landscaping and pedestrians.

BLOWOFFS

Blowoffs shall be located at the dead end of all mains for flushing and “pigging” purposes. Blowoff
assemblies must be sized and designed to achieve a minimum velocity of 2.5 fps in the water main.
These velocities are to be used as a guideline and do not relieve the Contractor from assuring a clean
line. Two (2) inch is the minimum blowoff size.

Where cubes for “pigging” are required in the main line installation, the blowoft size shall be four
(4) inch for six (6) through eight (8) inch water mains and six (6) inch for ten (10) through twelve
(12) inch water mains. Fire hydrants are preferred in lieu of blowoff devices where flows and
pressures warrant a hydrant.

Using water from blowoffs requires a use permit, meter and check valve assembly issued by the
Water Division. Persons using water illegally will be prosecuted.

FIRE HYDRANTS
HYDRANT LOCATION

Fire hydrant locations shall be reviewed and approved by the Fire Marshal prior to plan approval. In
general, fire hydrants shall be installed at the following locations:

e Will generally be located at street intersections.
e Six hundred (600) foot maximum intervals in single family residential area.
e Three hundred (300) foot intervals in multi-family and commercial areas.

e Upstream of a fire line vault, if an existing public hydrant is not available at a location
approved by the Fire Marshal.

e At other locations as directed by the Fire Marshal.

HYDRANT CONNECTIONS

Connections to the existing main shall be as follows:
e Hydrant leads shall be Class 52 ductile iron.
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e Hydrant leads shall not exceed fifty (50) feet in length.

e Wet tap connection with heavy-duty tapping sleeve and resilient wedge tapping valve is
required.

e No service connections are allowed to hydrant leads.

e Using water from hydrants requires a use permit, meter and check valve assembly issued by
the Water Division. Persons using water illegally will be prosecuted.

HYDRANT ASSEMBLIES

Fire hydrant assemblies shall be as follows per City Standard:

e Assemblies shall be shackled on runs eighteen (18) feet or less, or restrained with an
approved type of mechanical restrained joint on runs longer than eighteen (18) feet, to the
mainline.

e Public fire hydrants shall be painted white.

e Private fire lines require an approved backflow protection assembly to be installed and to be
located on private property.

e Private fire hydrants shall be painted yellow.

CROSS-CONNECTION CONTROL

There shall be no cross connection whatsoever between the City water distribution system and any
unapproved pipes, wells, pumps, private hydrants, tanks, non-potable fluid or any other
contaminating materials that may backflow into the water system. The City’s Cross-Connection
Control Program is contained in Appendix F.

BACKFLOW PREVENTION

The degree of public health protection required must be commensurate with the degree of hazard
presented. In situations of known or potential physical or toxic health hazards, air gap separation
and/or reduced pressure backflow assemblies shall be required. Double check valve assemblies are
generally utilized where aesthetic or detrimental effects on water quality may occur. Each water
system connection has unique problems arising from location, climatic conditions, service demands,
and other factors. Consequently, each cross-connection shall be examined on an individual basis and
the City shall make the final determination as to the degree of backflow protection required.

Backflow protection assemblies proposed for use can be found on the current list of approved
assemblies by the Washington State Department of Health. All backflow assemblies are required to
be tested annually by a Washington State certified backflow assembly tester. Copies of inspection
reports shall be provided to the City.

The City of Kent has codified its cross connection control program requirements, which can be
found in Kent City Code chapter 7.02.050 — 7.02.105. These requirements are further detailed in the
City’s cross connection control program.

PREMISE ISOLATION

Where the City determines protection of the public water distribution system is necessary, a
Backflow Preventer shall be installed at the property line commensurate with the degree of hazard as
defined in WAC 246-290-010. Installation of Air Gaps shall be approved by submitted drawings in

Z:\BOTHELL\DATA\KEN\117-100\PLAN\2019-WSPCH5.DOCX (9/26/2019 12:58 PM) 5'7

PREPARED BY CITY OF KENT



CHAPTER 5 CITY OF KENT WATER SYSTEM PLAN

accordance with the latest edition of the Cross Connection Control Manual, Pacific Northwest
Section AWWA and the latest edition of the Uniform Plumbing Code. Double Check Valve
Assembly and Reduced Pressure Backflow Assembly installations shall be in accordance with
Standard Details 3-14 through 3-18 in the City’s Construction Standards.

IRRIGATION SYSTEM

Cross-connection protection is required for all irrigation systems. In general, the City requires
Double Check Valve Assemblies to be used. If a chemical injection irrigation system were to be
installed, a Reduced Pressure Backflow Assembly would be required. Both types of installations
require freeze protection.

DEDICATED FIRE LINES

Cross-connection protection is required for all Dedicated Fire Lines. In general, the City requires
Double Check Detector Assemblies be used. If chemical additive is used or there is an auxiliary
water supply available to the system, a Reduced Pressure Detector Assembly is required.

STORAGE REQUIREMENTS

Storage requirements are based on four components: Operational Storage, required to maintain
sufficient storage for pump operation; Equalizing Storage, required to supplement production from
water sources during periods of high demand; Standby Storage, required as a backup supply in case
the largest source is out of service; and, Fire Storage, required in order to deliver fire flow for the
required duration.

The minimum amount of storage required shall be the total combined amount of the operational,
equalizing, standby, and fire storage. Chapter 7 provides a complete analysis of the City’s water
storage requirements and capacities.

OPERATIONAL STORAGE

Operational storage is the volume of water available to supply the system under normal operating
conditions while the source is considered “oft”. This volume varies according to the sensitivity of
the water level sensors controlling the pumps or other supply source and the configuration of the
tanks designed to provide the required volume while preventing excessive cycling of the pump
motor(s).

EQUALIZING STORAGE

The volume of equalizing storage must be sufficient to meet hourly water system demands in excess
of the rate of supply and must be at an elevation sufficient to meet these demands at a minimum
delivery pressure of 30 psi.

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 interruption in the

supply.
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FIRE FLOW STORAGE

Fire flow storage must be equal to the amount of water required to accommodate the maximum fire
demand under a specified duration of time. Fire flow requirements are determined by the City Fire
Marshal and Table 4-11 puts forth the minimum fire flow requirements used for analysis purposes in
this water system planning effort. Fire flow storage must be located above an elevation that yields a
20 psi service pressure to all services in the zone under maximum day demand conditions.

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.

TELEMETRY SYSTEMS

Telemetry systems must be compatible with the City’s existing SCADA system. The system must
provide discrete status, continuous analog reporting, and control capability which is both sending
and receiving. It must also have an integral backup power supply able to sustain communication for
a 24-hour period.

BACKUP POWER REQUIREMENTS

Backup power shall be provided at all sources or pumping stations which are required to be
operational during power failures in order to meet system reliability requirements, or to continuously
maintain a positive distribution system pressure.

PROJECT REVIEW PROCEDURES

Depending on the project type, the City employs two different procedures to review proposed
improvement projects. Project types include public works projects and developer extension projects.
The review procedure for each project type is discussed in the following sections.

PUBLIC WORKS PROJECTS

Projects that require public works contracts must be developed and reviewed as part of a water
system planning effort. Public works projects must be identified based on either a water system or
water quality analysis. For this planning effort, the water system analysis is described in Chapter 7,
and the water quality requirements are discussed in Chapter 6. Projects that are identified based on
these analyses have subsequently be assessed and prioritized relative to each as described in
Chapter 9.

Several considerations are given to assess proposed public works projects. The following
considerations are those recommended by DOH.

e Health Standards. The project must conform with and support all applicable regulations and
standards.

e Land Use. The project must conform with and support applicable plans and policies.

e Quantity. The adequacy of a future water source resulting from the improvement project
must be evaluated.
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e Reliability. The amount of increase to system reliability based on the improvement project
should be evaluated with respect to the system’s desired level of reliability.

e Costs. The project’s capital costs should be evaluated along with annual operation and
maintenance costs.

e Regional Benefit. The project’s ability to help meet regional goals (e.g., multi-purpose
benefits such as flood control and recreation), in addition to meeting local water system
needs, should be reviewed.

e Environmental Effects. If the project could create detrimental environmental impacts, these
impacts need to be defined. In addition, an assessment should be made to determine whether
the negative impacts can be mitigated.

e Flexibility. The project’s responsiveness to changed land use, water demand, and other
resource management decisions should be evaluated. The potential for phased
implementation should also be considered.

e Implementation. The project’s potential to be publicly accepted, easily designed, constructed,
and financed should be reviewed.

e Life Expectancy. The project’s expected duration of operation should be estimated.

e Risk. The risks of selecting and not selecting the project for implementation should be
assessed, considering health risks, economic risks, and reliability of service.

e Operation and Maintenance. The ability to operate, maintain and make connections and
repairs to the facility in a cost-effective manner.

DEVELOPER EXTENSION PROJECTS

Developer extension water projects are primarily limited to distribution main improvements. These
developer-funded projects do not have to be explicitly reviewed by DOH and discussed within the
context of a water system plan. They only have to be implicitly included in the water system plan by
including the City design and construction standards required for these projects. These standards in
included in Appendix G.

Any extension, addition or modification of the City water system are permitted via a Civil
Construction Permit with the City. Civil Construction Permits are also required for the construction
of plat improvements required by the subdivision code, construction of new streets or (excluding
private service connections) within public rights-of-way or easements, or any utility installation that
the City has determined must be owned and operated by the City.

Upon review of the proposed development, the Director of Public Works shall make the
determination of when a mainline extension is required and the extent of improvements necessary.

The procedure to receive Development Extension Approval is as follows:

e The developer or his agent shall meet the Director of Public Works or his designated
representative to verify the extent of improvements required. Compliance with the
appropriate Comprehensive Plans and the procedure to complete a developer extension
agreement with the City will be discussed at the meeting. Water or sewer extensions outside
the City Limits, but within the City’s franchise area, may require approval of the King
County Boundary Review Board prior to extension. If Boundary Review Board approval is
required, a meeting with the City of Kent Property Manager is necessary to discuss the
procedures.
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e The developer shall retain a civil engineer registered in the State of Washington to prepare
the engineering plans, specifications and cost estimates for the mainline utility and/or street
improvements. The engineering plans shall conform to the general criteria and standards as
outlined in the Design and Construction Standards.

e Design plans are submitted to the Permit Center for review with a Civil Construction Permit
Application and the appropriate review fees.

e Following review and approval of the design plans by the Director of Public Works, the
developer shall secure all necessary outside agency approvals.

After all necessary permits and approvals have been secured and verified, and all documents (i.e.
warranty, bonds, easements, insurance...) and fees as required by the City have been submitted, a
preconstruction meeting with the appropriate Public Works staff is scheduled. Following
construction completion, the following must be submitted:

e As built plans prepared by a Professional Land Surveyor registered in the State of
Washington must be submitted.

e Bill of Sale.
e Addendums to the Bill of Sale.
e City Inspector’s Preliminary Project Approval.

e Final walk-thru field inspection of the completed public improvements is scheduled with the
City's Project Engineer, contractor, inspector and the Operations Division. A punch list is
prepared and upon completion of this punch list, the contractor must notify the inspector for
final acceptance of the constructed improvements.

e The Public Works Department will then schedule the project on the Council agenda for
official City and Council acceptance of the public improvements. Upon acceptance by the
City Council, performance bonds and other cash bonds are then released upon submittal of
the required maintenance bonds as outlined in the Developer's Extension Packet.

LATECOMERS AGREEMENTS

Any person who constructs a water, sewer, storm drainage or street extension at the direction of the
City, in excess of that which is required to meet minimum standards or which meets minimum
standards and will benefit properties abutting the new improvements may, with the approval of the
Director of Public Works, enter into a contract with the City which will allow the Developer to be
reimbursed for that portion of the construction cost that benefits the adjoining properties and/or is in
excess of the minimum standard. The format for a Latecomers Agreement must be submitted for
review and approval by the City prior to plan approval to be considered. The City shall be
reimbursed for all costs associated with the review and approval of the Latecomers Agreements.

The developer is responsible for preparing the Latecomers Agreement for City review and approval.
The City will be responsible for recording the Latecomers Agreement. The Agreement shall include
a list of those properties which will benefit from the improvements, a map outlining and designating
these properties, legal descriptions as required by the City, and backup data supporting the costs
submitted. The City will collect the Latecomers Fee from persons wanting to connect or use said
public improvements and subsequently sees that the developer receives the payment.
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UTILITY CONNECTION PERMITS
DUTY TO SERVE

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

The City has sufficient capacity to serve water in a safe and reliable manner.
The service request is consistent with local plans and development regulations.
The City has sufficient water rights to provide service.

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

The time-period starts for measuring timely and reasonable service when the water service
application is first submitted to the City. The following section provides additional details regarding
the City’s duty to serve policies. A reasonable water service request meets the Duty to Serve
requirements, is consistent with City Code Section 7, and meets the Permit Requirements outlined in
the following section.

PERMIT REQUIREMENTS

The connection of private services to the City of Kent Utility System requires the issuance of the
following permits:

Water Meter Permits - Prior to the construction of a domestic water service, the owner or
authorized agent, shall obtain a Water Meter Permit from the City. Permits will not be issued
for connection to a new main until the system is ready for Council acceptance (except for
projects where multiple buildings are approved for phased occupancy). For large, new
developments, no permits will be issued until As-builts are in, walk-thru inspections are
completed and the Bill of Sale is Council ready.

Fire Hydrant Permit - Prior to the installation of a public fire hydrant, the owner/agent shall
obtain a Fire Hydrant Permit from the City and approval of the location from the City Fire
Marshal.

Fire Line Connection Permit — Prior to the connection of a Fire line to the City water main,
the owner/agent shall obtain a Fire Line Connection Permit from the City.

Private Fire Line Permit — Prior to the installation of a private sprinkler system, private fire
line and/or private fire hydrant(s), the owner/agent shall obtain a Private Fire Line Permit
from the City Fire Marshal. In addition, a Backflow Assembly Permit shall be obtained if
approved backflow prevention is not provided on the private fire line. Additional licenses are
required by the Washington State Fire Marshal’s Office for these installations.

Outside Agency Permits - In addition to the permits listed above, the developer is responsible
for securing and abiding by the conditions imposed by permits required by outside agencies.
These permits include County and State DOT right-of-way permits, Hydraulic Permits,
Shoreline Permits, Corps of Engineers, Department of Fisheries Permits, etc.

King County right-of-way permit - For water extensions in King County right-of-way, the
Owner shall obtain a King County right-of-way permit prior to the preconstruction meeting.
Conditions and requirements set forth by the County shall comply with King County Road
Standards. The City and the Contractor must schedule and attend a preconstruction meeting
with King County right-of-way inspection staff prior to starting any work. Permit and
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Inspection Fees charged to the City by the County will be billed to the Contractor or owner in
full. All construction and restoration must be completed to the satisfaction of the County and
City.

e Deduct, Water Use Only, and Backflow Assembly Permits - Prior to the installation of a
water use only, deduct meter and Backflow assembly the owner/agent shall obtain a Water
Service Permit from the City.

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

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

e Water availability shall expire at the time that the associated permit expires (i.e., land use,
site civil, or building permit).

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

TEMPORARY WATER SERVICE

In accordance to City Code Section 7.02.180, when water service is required for a specific
short-term duration, upon approval by the director of public works, a temporary water meter may be
obtained from the water utility.

Such meters shall only be used for a designated project and shall be promptly returned to the water
utility upon completion of the project or at the end of sixty (60) days, whichever comes first. The
meters are to be returned in the same condition as when rented, and the user shall be held responsible
for any damage thereto including paying all repair or replacement costs. While in the user’s
possession, the user shall be solely responsible for the meter and as such, should it be lost or stolen,
the user shall pay the water utility the cost of its replacement.

The Director of Public Works shall require that a cash bond be deposited with the City prior to
receipt of a temporary meter. The amount of the bond shall equal the replacement cost of the
respective meter. Upon return of the meter, and following the payment of all outstanding charges
including any meter repair or replacement costs, the cash bond shall be released back to the user.

Temporary meters may be moved from one hydrant to another within the same project; provided, the
water utility is notified in advance of the proposed relocation and that hydrant wrenches are used to
make all connections and disconnections.
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6 | WATER SOURCE AND QUALITY
INTRODUCTION

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

EXISTING WATER SOURCES AND TREATMENT
WATER SOURCES

The City is served by multiple groundwater and surface water/spring sources located within and
outside its water system service area. They include Clark Springs (including Rock Creek), Kent
Springs, East Hill Well(s), Garrison Creek Well, Armstrong Springs Wells, Seven Oaks (Soos
Creek) Well, Summit Well, O’Brien Well, 208" Street Well, and 212" Street Wells. The
groundwater sources of supply are served by aquifers that underlie the Green and Cedar River
basins and fall within and outside the City's water service area and City limits. In 1985, the City
contracted with Tacoma Public Utilities (TPU) and became a partner in the Tacoma Regional
Water Supply System (RWSS). This project delivers water from the Green River watershed to
the City’s Water Service Area. At this time, these sources are responsible for meeting all of the
City's existing and projected water supply demand.

Kent Source Aquifers - Overview

The main aquifer within the Green River Valley is the recent alluvial aquifer (Qal) that occurs
within the Pacific/Algona/Auburn areas, and in the Renton area. The Qal aquifers generally
occur at depths of less than 100 feet, are unconfined, and are in hydraulic continuity with
multiple surface water systems (White, Green, and Cedar Rivers). Aquifer recharge is from
direct infiltration through the land surface, and lateral groundwater inflow from deeper aquifers
in the adjacent uplands. Natural aquifer discharge is to the above-mentioned rivers. The Qal
aquifer within the Renton area (6 miles north of the City) is very productive, with well yields that
typically exceed 1,000 gallons per minute (gpm). The Qal aquifer within the
Algona/Pacific/Auburn area (6 miles south of the City) is moderately productive, with well
yields on the order of 500 gpm. Water resources in these aquifers are used by several
jurisdictions, including the Cities of Pacific, Auburn, Renton, and Algona.

The Qvr aquifer occurs within the Auburn area at depths of 30 to 40 feet below ground surface to
as much as 250 feet below ground surface. The aquifer is very productive given its high
permeability and abundant recharge, both from the surface and the surrounding uplands. The
aquifer discharges naturally to the Green River. The characteristics of the Qvr aquifer (extent,
thickness, transmissivity, etc.) are well-defined from previous studies by the City of Auburn. No
significant aquifers have been identified within the Green River Valley in the Kent area. The Qvr
aquifer also occurs within the southeast portion of the Covington Uplands. The aquifer serves as
a source of supply to the major spring sources that serve the City (Kent, Clark, and Armstrong
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Springs). The aquifer is shallow and unconfined; recharge is relatively high due to the
coarse-grained nature of the surficial soils and underlying geology, and the abundant
precipitation that falls on the area. Natural aquifer discharge is to tributaries such as Jenkins
Creek and Rock Creek, which discharge to Soos Creek and the Cedar River, respectively.

The Qva aquifer occurs primarily on the western portion of the Covington Uplands.
Low-permeability glacial till overlies the aquifer and limits the amount of direct recharge from
precipitation (Bauer and Mastin, 1997). Well yields are moderate to low, but the aquifer serves
many domestic wells and is the source of supply for most of the wells serving Lake Meridian
Water District. Natural discharge from the Qva aquifer occurs to the headwaters of Big Soos
Creek.

The Qc: aquifer occurs throughout much of the Covington Uplands. In many areas it can be
difficult to distinguish the Qc; aquifer stratigraphically from the overlying Qva aquifer. Glacial
till overlies large portions of the aquifer, limiting the amount of natural recharge from direct
precipitation. The Qcz aquifer serves as a major source of supply in the east Covington Uplands
near Lake Sawyer, and appears to be in hydraulic communication with the north/northeastern end
of the lake. Natural discharge from the aquifer occurs primarily to the lower reaches of Soos
Creek.

The Qcs and Qc4 aquifers occur within the Kent area near the valley wall and within other
localized areas of the Covington Uplands (e.g., at the City’s Seven Oaks Well). The aquifers are
relatively productive near the City, with well yields that can exceed 1,000 gpm. These deep
aquifers are confined beneath the Covington Uplands and receive their recharge as regional-scale
downward leakage through the confining aquitard layers. Natural discharge from aquifers that
outcrop in the major river valley walls is in the form of springs and seeps that feed the surface
rivers. The deeper aquifers (at or below sea level) may discharge naturally to deep valley-filling
sediments or through upward leakage across confining aquitard layers in the valley margins.
Rates of leakage are usually low, giving rise to good degrees of confinement, as evidenced by
artesian water levels in some of the wells located at lower elevations.

There is a general absence of deep well information within the Covington Uplands that might be
expected to reveal lateral extensions of these aquifers to the east. Deeper exploratory wells
(greater than 500 feet deep) that have been drilled at Kent Springs, and within the Lake Meridian
Water District and Covington Water District areas, typically penetrate a thick sequence of
fine-grained deposits (clays and silts) with a consistent absence of appreciable water-yielding
horizons at depth. Bedrock occurs at shallower depths in the north and east parts of the
Covington Uplands, limiting the potential lateral extent of any unidentified deep Qcs or

Qc4 aquifers.

Kent Source Aquifers - Reliability

As noted above, five aquifer systems exist in the Covington Uplands area, all of which are
presumed to be part of a larger, hydrostratigraphic unit. The City’s largest groundwater sources,
including Kent, Clark, and Armstrong Springs, are located in the shallower aquifer system (i.e.,
Qvr aquifer) situated within the Covington Uplands, which flows or discharges to both the Green
and Cedar Rivers. Upstream of Clark Springs, the groundwater flows east to west; however, at
Clark Springs the flow pattern splits, with groundwater discharge going to both the Green and
Cedar Rivers.
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The groundwater split that feeds Clark Springs has been determined by King County, the City,
and Ecology to discharge to Rock Creek, which is tributary to the Cedar River. The groundwater
flowing towards the Green River flows past the City’s Kent Springs and Armstrong Springs
wells. This same water flows toward Lake Sawyer, which discharges into Covington Creek,
which in turn discharges into Soos Creek, which is tributary to the Green River. Kent Springs
also has been determined to flow at times into Jenkins Creek, which also flows into Covington
Creek and the Green River.

With the exception of one seasonal water right (irrigation of River Bend Golf Course), all of the
City’s water rights authorize continuous, annual withdrawals of its authorized quantities.

Clark Springs

The Clark Springs Water Supply System is located off of Kent-Kangley Road in a protected,
partially fenced, greater than 320-acre section of the Rock Creek watershed (RM 1.8). This
property, which is geographically separate from the City of Kent proper, was annexed to the City
in 1958 for municipal water supply purposes. The balance of the area falling outside of the
City’s annexed property is bounded and regulated by the City of Maple Valley on the west, and
unincorporated King County to the north, south, and east. Substantial development activity with
related increases in impervious surface area and installation of over 300 exempt wells have been
allowed to occur within the Rock Creek watershed over the past 30 years. Nevertheless, that
portion of the watershed falling within the City’s property remains largely in pristine condition.

The Clark Springs Water System is used on a continuous basis throughout the year and is
comprised of three separate, but conjunctively managed sources: Clark Springs Trench; Rock
Creek Surface Water Diversion; and Clark Springs Wells. Each of these sources draw upon the
same shallow aquifer source (Qvr) and are in hydraulic continuity with each other.

The City’s Clark Springs Trench is located near Kent-Kangley Road, east of the Maple
Valley-Black Diamond Road. Rock Creek flows through the property in a
westerly-northwesterly direction and is tributary to the Cedar River. Water is collected in the
infiltration gallery, which is constructed of approximately 500 feet of perforated steel pipe placed
perpendicular to Rock Creek, across a narrow valley of glacial till, and extending under the
streambed.

The collection system and the transmission line were constructed in 1957. Water collected by the
gallery system has been determined by the City’s hydrogeologic studies to come from the Qvr
aquifer, which is the same aquifer source used by the City’s Clark Springs Wells and the Kent
Springs Water System, as well as the Armstrong Springs Wells at a lower hydraulic gradient.

The design of the Trench infiltration gallery allows the simultaneous withdrawal of water under
the Trench water right and the Rock Creek surface water right. This design also allows the City,
when appropriate, to limit diversions allowed under its Rock Creek surface water rights
(although use of this right is not subject to minimum in-stream flow conditions). In such
circumstances, the production of instantaneous and annual quantities authorized under the Rock
Creek water right may be voluntarily reduced and shifted to the Trench. This conjunctive
management approach assists the City in meeting system demands in a reliable and continuous
manner, while protecting in-stream flow conditions in Rock Creek.
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Given the close hydraulic connections among the Clark Springs sources, the City has found it
most effective from a production and environmental protection standpoint to operate these
sources in a conjunctive manner, whereby the instantaneous and annual withdrawals of the
system are limited to the cumulative totals allowed under the combined Clark Springs System
surface water, springs, and groundwater rights (i.e., 5,400 gpm — Qi, and 8,710 acre-feet per year
(afy) — Qa). Current and future operation and management of the Clark Springs Wells, water
rights, and overall water supply system facilities are required to occur consistent with the City’s
Habitat Conservation Plan, Incidental Take Permit, and related Habitat Conservation Plan
Implementation Agreement.

Due to the close proximity of the Clark Springs sources to the Landsburg Mine Site (Site), the
City has advised Ecology of the City’s serious concerns regarding the adequacy of the agency’s
environmental oversight of the Site, and the risk of a contamination event originating from the
Site that results in the temporary or permanent loss of the Clark Springs Water Supply System.
To this end, the City has submitted to Ecology comments in opposition to its cleanup action plan
for the Site, seeking further investigation/action at the Site and a cleanup action plan more
protective of area groundwater, including the Clark Springs source aquifers. The City also has
implemented various activities to increase monitoring and sampling at and near Clark Springs.

Kent Springs

The Kent Springs source is located near Black Diamond. The City owns approximately 75 acres
at this site. This property has been annexed into the City for municipal purposes. The site is
segregated by Cran-Mar Creek, which flows through the property in a westerly direction. Prior to
the incorporation of Maple Valley in 1997, and recent annexations by the City of Black
Diamond, the Kent Springs Water System property was surrounded by unincorporated King
County. Today, Kent Springs is bounded by Maple Valley to the north and east, Black Diamond
to the south, and unincorporated King County to the west. Because the City does not regulate
land use outside of its Kent Springs Water System property, the City’s ability to affect land uses
potentially affecting the recharge area for these wells, has been and remains limited.

The Kent Springs Water System is comprised of three wells and a spring fed infiltration gallery.
Both sources withdraw supply from the same shallow Qvr aquifer, identified by hydrogeologic
studies as the aquifer that also serves the Clark Springs System at a higher hydraulic gradient.
Due to their close hydraulic connection, the Kent Springs Wells/spring sources are operated in a
conjunctive manner to maximize instantaneous and annual withdrawal capacity.

Armstrong Springs

The Armstrong Springs Wells are located at State Route 516 (Kent-Kangley Road), and east of
Wax Road. Both wells withdraw water downstream from the same shallow Qvr aquifer system
that serves the Clark and Kent Springs Systems. During its 1998 Phase 1 wellhead protection
program study, the City determined that water not captured by the Clark and Kent Springs
Systems flows to the Armstrong Springs sources; therefore, the three sources are considered
hydraulically connected.

North Kent Wellfield

The water rights originally issued for the 208" Street, 212" Street, and Garrison Creek Wells
were changed by the City several years ago to allow for that water to be pumped from any of
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those wells (the wells are recognized as all tapping the same body of public groundwater).

Consequently, from a practical operational and regulatory standpoint, the well sources operate as
a wellfield.

These wells draw water from a confined aquifer that originates beneath the Covington Uplands
to the east and extends beneath the Green River Valley to the west.

The 208" Street and 212" Street Wells are flowing artesian in nature. They have an artesian
shut-in pressure of approximately 15 to 20 pounds per square inch during the off-season. The
208" Street, 212" Street, and Garrison Creek Wells are hydraulically connected, as pumping of
one well will result in a drop in static artesian pressure of the others. Also, the water quality (i.e.,
manganese and iron) conditions are somewhat similar in all wells.

East Hill

The East Hill Wells, both the 104™ and 108" Avenue SE sites, are located along the eastern rim
of the Kent Valley. The aquifer shows seasonal water level fluctuations, with the lowest static
water levels occurring in the summer and fall months. These fluctuations can reduce the
production available from the current active well.

Remaining Sites

The remaining City well sites are all within the City limits on the Covington Uplands, east of the
Green River Valley. The exception being the River Bend Golf Course irrigation wells, which are
drilled in the Green River Valley near the western valley margin.

Additional information on each of the City’s existing potable sources is presented in Chapter 2.

ROCK CREEK PROTECTION/CLARK SPRINGS WATER SUPPLY SYSTEM

Rock Creek is considered an important spawning ground for the Cedar River sockeye salmon, a
stock that is recognized as depressed (Washington Department of Fish and Wildlife, et al., 1994).
The extent of historic use of Rock Creek by Chinook salmon is uncertain, and recent use has
been infrequent and unlikely to include any actual spawning. Rock Creek is used by Coho
salmon for spawning.

Because of Rock Creek’s outstanding natural habitat and its role in supporting the Clark Springs
Water System, the City has a substantial and ongoing interest in preserving the health and vitality
of the Rock Creek watershed. To that end, in 1997, the City installed a streamflow augmentation
system that, depending on the aquifer levels, can supply up to 900 gpm (2.0 cubic feet per second
(cfs)) of water to be discharged into Rock Creek (Figure 1-3) during low flow periods when
listed salmonid species are spawning.

The flow augmentation system operates by pumping water from the clearwell in the Clark
Springs System, from which it is then discharged to Rock Creek after aeration. The water
available for flow discharge is subject to hydrologic conditions affecting the infiltration gallery.
This system is operated periodically, especially when streamflows fall below 3 cfs during the
October, November, and December salmonid spawning periods. Augmentation reduces the
instantaneous amount of water available for the municipal water supply by the amount pumped
to the stream.

Z:\BOTHELL\DATA\KEN\117-100\PLAN\2019-WSPCH6.DOCX (9/26/2019 1:12 PM) 6'5



CHAPTER 6 CITY OF KENT WATER SYSTEM PLAN

The flow augmentation project described above was just one of the resource protection measures
the Public Works Department implemented both prior and subsequent to the City’s 2002 Water
System Plan Update. Those measures include: 1) promoting responsible resource protection
measures by governmental agencies and private parties within the Rock Creek basin;

2) sustained and effective monitoring of flow and aquatic habitat conditions; 3) improving flow
and aquatic habitat conditions in Rock Creek; and 4) substantially minimizing/avoiding adverse
operational effects upon listed species and aquatic habitat.

The listings of salmon and trout stocks in the Puget Sound Region (1998) under the Endangered
Species Act (ESA) resulted in a decision by the Kent City Council on January 8, 2001, to notify
the National Marine Fisheries Service (NMFS) and US Fish and Wildlife Service (USFWS) of
the City’s intent to voluntarily formalize its conservation activities under a Habitat Conservation
Plan, and in so doing, obtain an Incidental Take Permit under Section 10(a)(1)(B) of the ESA for
the operation of its Clark Springs Water Supply System (CSWSS) located adjacent to Rock
Creek.

CLARK SPRINGS HABITAT CONSERVATION PLAN

In 2001, the City undertook efforts to prepare a Habitat Conservation Plan (HCP) in support of
the City’s application for an Incidental Take Permit (ITP) in conformance with Section
10(a)(2)(A) of the ESA.

The text of the HCP, which required over 6 years of studying and planning to prepare, was
completed by the City in December 2010. The HCP was the product of a collaborative effort
between the City and the federal fishery Services (Services), including the US Fish and Wildlife
Service and the National Marine Fisheries Service, to meet the requirements of the ESA,
domestic, industrial, and commercial water supply demands, fire flow requirements, and other
related public safety needs of the City.

In more specific terms, the accomplishment of the HCP represents a long-term commitment by
the City to protect important fish resources that may be impacted by future operations of the
Clark Springs System and to mitigate those potential impacts to the maximum extent practicable.

With the HCP’s completion, the City formalized its voluntary efforts to conserve and enhance
important fish and wildlife habitat on the site and elsewhere in the Rock Creek basin. The final
Environmental Impact Statement (EIS) for the HCP was prepared by the Services in spring of
2011.

On September 6, 2011, NMFS issued an ITP to the City, which shall be in effect until September
25,2061. The ITP allows the City to operate its existing and proposed water supply operations in
a lawful manner without threat of prosecution for incidental take that may occur to species
covered by the ITP. An HCP Implementation Agreement was executed by USFWS, NMFS, and
the City on September 26, 2011.

Implementing the HCP consistent with the ITP shall ensure that City activities to provide
municipal water supply within its service area will include measures that benefit fish resources,
in particular ESA-listed species such as bull trout and Chinook salmon, over both the short- and
long-term. To this end, The City is currently in the process of designing, permitting, and
constructing Habitat Conservation Measures (HCMs) outlined in the HCP.
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WATER TREATMENT

All City water sources are chlorinated and fluoridated. In 2015, the Tacoma Green River
filtration facility was completed, allowing for less-constrained use of the Tacoma supply.
Aeration and sodium hydroxide pH adjustment are used at the Guiberson Reservoir site to treat
blended Kent Springs and Tacoma RWSS water. The City also uses pH adjustment at the
212 Street Treatment Plant, Pump Station #5, and the East Hill (104" Avenue SE) Well.

WATER RIGHTS

EXISTING POTABLE WATER RIGHTS AND INTERTIES

The City currently holds 23 water rights that provide its potable and non-potable municipal water
supply. In total, the City’s water rights authorize a total instantaneous withdrawal rate (Qi) of
23,458 gpm or 33.8 million gallons per day (MGD), and a total annual withdrawal volume (Qa)
of 19,885.6 afy (17.75 MGD). Within that total number of rights, the City holds one (1) water
right claim and twenty-two (22) water right certificates.

In addition, the City has water available from the City of Tacoma RWSS. A summary of the
water rights and water sources is presented in Table 6-1, and the principal water right documents
are contained in Appendix H.
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Table 6-1
Existing Water Rights and Interties
Water Right Priority Document U Source Location Instantaneous Rate (gpm) Annual Volume (afy)
ater g Date ocume € ource Locatio Additive  Non-additive __ Additive _ Non-additive
SWC 7232 10/14/1931 Cert Municipal Clark Springs 2,244 0 3,600 0
GWC3107-A 2/18/1957 Cert Municipal Clark Springs 2,250 0 1,350 0
GWC 7660-A  2/4/1969 Cert Municipal Clark Springs 906 4,494 3,760 4,950
G1-123225CL  5/1/1909 L.F.Claim  Municipal Kent Springs 4,488 0 965 0
G1-22956C 9/2/1977 Cert Municipal Kent Springs 3,690 0 5,904 0
G1-24189C 10/6/1982 Cert Municipal Armstrong Springs 1,300 0 0 500
G1-23614C 6/4/1980  Sup.Cert  Municipal North Kent Wellfield 500 0 0 800
G1-24190C 10/6/1982  Sup.Cert  Municipal North Kent Wellfield 2,700 0 0 1,400
G1-24404C 8/24/1983  Sup. Cert Municipal North Kent Wellfield 1,200 0 0 600
GWC42-D 9/1/1923 Cert Municipal East Hill (104th) 60 0 90 0
GWC44-A  9/12/1945 Cert Municipal East Hill (104th) 90 0 135 0
GWC2890-A 9/12/1956 Cert Municipal East Hill (104th) 120 0 146 0
G1-23285C 1/4/1979 Cert Municipal East Hill (104th) 1,900 0 3,040 0
GWC 651-A 3/23/1948 Cert Municipal East Hill (108th) 60 0 42 0
GWC2428-A 2/25/1953  Sup. Cert Municipal East Hill (108th) 120 0 78.4 0
GWC 767-A 1/18/1951  Sup. Cert Municipal O'Brien 243 0 45 0
G1-24073C  4/26/1982 Cert Municipal Soos Creek (Seven Oaks) 900 0 0 864
GWC1116-A 6/17/1950 Cert Municipal Summit 200 0 320 0
GWC 494-A  7/29/1947 Cert Municipal Hamilton Road 38 0 30 0
GWC 4534-A  5/4/1962 Cert Municipal Hamilton Road 12 0 19.2 0
G1-23713C  10/15/1980 Cert Municipal High Meadows 7 0 11 0
GWC 1957-A  3/24/1952 Cert Dom & Irr Chappelear 140 0 60 0
G1-25204C 3/25/1988 Cert Muni Irr River Bend Golf Course 290 0 290 0
Total City Water Rights 23,458 19,885.6
Total Tacoma RWSS 8,778 14,159
Combined Total 32,236 34,044.6

The City’s water rights and water sources will be discussed based on location. All water rights
divert or withdraw water from Water Resource Inventory Area (WRIA) 9 — Duwamish-Green,
except for those water rights associated with the Clark Springs site, which is located in WRIA 8
— Cedar-Sammamish.

Ecology issued metering order DE 02WRNR-3754 dated April 1, 2002 to the City

(Appendix H). This administrative order requires the City to install and maintain an approved
measuring device on all points of diversion or withdrawal under almost all of its water rights.
The two water rights that were not explicitly included were GWC 767-A (O’Brien) and

GWC 1957-A (Chappelear). The meters need to be read weekly with the data submitted to
Ecology on an annual basis (by January 31 of the following year).
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Clark Springs

There are three water rights (Surface Water Certificate (SWC) 7232, Ground Water Certificate
(GWC) 3107-A, and GWC 7660-A) authorizing one surface water diversion, one infiltration
trench, and three wells associated with the Clark Springs site. Combined, these three water rights
total 5,400 gpm and 8,710 afy, as limited by the most recently issued water right (GWC 7660-A).
This site is the City’s only site located in WRIA 8 with Clark Springs draining into Rock Creek,
which then drains into the Cedar River.

Contrary to how these water rights have been depicted in the water right record and older water
system plans, with the older two water rights being shown as being non-additive on both an
instantaneous and annual basis, it is believed that the more accurate and proper way to display
these water rights is shown in Table 6-1. This interpretation does not change the overall
instantaneous rate or annual volume that can be withdrawn or diverted from any particular source
at the Clark Springs site, but it more accurately represents the history of the water rights with the
most junior water right placing an overall limit on both the instantaneous rate and annual volume
that can be withdrawn.

GWC 7660-A contains minimum instream flow limitations for a control point located where
Rock Creek crosses the Kent-Kangley Road at the downstream edge of the site. The flow in
Rock Creek must be at or above the minimum levels as measured at that location, or else
withdrawal of water under this water right must be stopped. The minimum instream flow levels
for Rock Creek throughout the year are 15 cfs from January 1 through May 1, then decreasing
arithmetically to 2 cfs by July 1, remaining at 2 cfs through October 31, then 15 cfs from
November 1% through December 31, Diversion and withdrawal under the two older water rights
(SWC 7232 and GWC 3107-A) are not subject to these minimum instream flow restrictions.

The City monitors stream conditions for the purposes of protecting fish and related aquatic
habitat consistent with the HCP, in order to minimize/avoid potential adverse operational effects.
During low flow events or seasonal conditions, the City may meet its current demand
requirements by shifting its withdrawal of authorized, and required, quantities to its infiltration
trench system.

Current and future operations and management of the Clark Springs site are required to occur
consistent with the City’s HCP, ITP, and related HCP Implementation Agreement.

Surface Water Certificate SWC 7232

SWC 7232, with a priority date of October 14, 1931, authorizes the diversion of a total of 5 cfs
(4,488 gpm) for year round domestic supply from Rock Creek in the S 2 Section 26, Township
22 North, Range 6 East W.M., in WRIA 8. No annual volume limitation was specified, which
was common practice at the time. The original certificate was issued to the City of Kent in July
1958. No changes have been made to this certificate since it was issued.

Pursuant to beneficial use of the water consistent with RCW 90.03.015, SWC 7232 qualifies as
for municipal water supply purposes.
Ground Water Certificate GWC 3107-A

GWC 3107-A, with a priority date of February 18, 1957, authorizes the withdrawal of a total of
2,250 gpm and 1,350 afy for year round municipal supply from an infiltration trench located in
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the S 72 Section 26, Township 22 North, Range 6 East W.M., in WRIA 8. The original certificate
was issued to the City of Kent in July 1958. No changes have been made to this certificate since
it was issued.

Ground Water Certificate GWC 7660-A

GWC 7660-A, with a priority date of February 4, 1969, authorizes the withdrawal of a total of
5,400 gpm and 8,710 afy under all of the City’s Clark Springs site water rights, for year round
municipal supply. This water right specifically authorizes withdrawal of water from three wells
located in the S !4 Section 26, Township 22 North, Range 6 East W.M., in WRIA 8. This water
right was granted subject to minimum instream flows for Rock Creek as measured at a point on
the downstream side of the site. The original certificate was issued to the City of Kent in March
1972. No changes have been made to this certificate since it was issued.

Kent Springs

There are two water rights (Ground Water Claim G1-123225CL and certificate G1-22956C)
authorizing diversion from the springs (infiltration gallery/trench) under the claim and three
active wells under the certificate associated with the Kent Springs site. Combined, these water
rights total 8,178 gpm and 6,869 afy. As will be discussed later, a Showing of Compliance with
RCW 90.44.100(3) form was filed recently with Ecology to get Kent Springs Well #3
(completed in April 2001 with Unique Well ID AEC886) authorized under the water right
certificate.

Ground Water Claim G1-123225CL

This ground water claim was filed on a long-form. G1-123225CL, with a claimed first date of
use of May 1, 1909, claims a withdrawal of 10 cfs (4,448 gpm) and 965 afy for year round
municipal supply from a spring located in the SE ¥4 SW % and SW V4 SE 74 Section 33,
Township 22 North, Range 6 East W.M., in WRIA 9. The claim was filed by the City of Kent in
June 1974. No changes have been made to this claim since it was filed.

Ground Water Certificate G1-22956C

G1-22956C, with a priority date of September 2, 1977, authorizes the withdrawal of a total of
3,690 gpm and 5,904 afy for year round municipal supply from two wells located in the SE V4
SW V4 Section 33, Township 22 North, Range 6 East W.M., in WRIA 9. The original certificate
was issued to the City of Kent in February 1979. No changes have been made to this claim since
it was filed.

Armstrong Springs

There is one ground water certificate (G1-24189C) and two active wells associated with the
Armstrong Springs site. The water right is for 1,300 gpm and 500 afy with the annual volume
being non-additive to other City water rights. The well names have changed over time and what
was originally referred to as Wells #A-4 and #A-5, are now referred to as Armstrong Wells #1
and #2, respectively. These two wells at this site have been recognized as a wellfield by DOH.
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Ground Water Certificate G1-24189C

G1-24189C, with a priority date of October 6, 1982, authorizes the withdrawal of 1,300 gpm
and 500 afy (non-additive) for year round municipal supply from two wells located in the E 72
NE % Section 36, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate
was issued to the City of Kent in January 1986. No changes have been made to this certificate
since it was issued.

North Kent Wellfield (208t Street, 212t Street, and Garrison Creek)

There are three water right certificates (G1-23614C, G1-24190C, and G1-24404C) and six wells
associated with this area that make beneficial use of these water rights. Originally, each well
location in this area was covered by a single water right. In 2003, Ecology approved changes to
each water right such that now each well location is included as an authorized point of
withdrawal under each water right. During the 2003 changes, all three water rights were
authorized to use the 208" Street Well, 212" Street Wells #1 and #2, and the Garrison Creek
Well #1. These changes provide the City with flexibility when it comes to operating these wells.
Combined, these water rights total 4,400 gpm and 2,800 afy with the annual volume being non-
additive to other City water rights.

There is currently 1 well (active) at the 208" Street location, 3 wells (all active) at the

212 Street location, and 2 wells (1 active and 1 inactive) at the Garrison Creek location. As will
be discussed later, Showing of Compliance with RCW 90.44.100(3) forms were filed recently
with Ecology to get 212" Street Well #3 (completed in May 2001 with Unique Well ID
AFR915) and Garrison Creek Well #2 (completed in February 2004 with Unique Well ID
AFT320) authorized under all three water rights.

The Garrison Creek Well #1 was damaged in the 2001 Nisqually Earthquake, an attempt was
made to redevelop the well in 2003, but that effort failed. The failure of Garrison Creek Well #1
is what drove construction of Garrison Creek Well #2.

Ground Water Certificate G1-23614C

G1-23614C, with a priority date of June 4, 1980, authorizes the withdrawal of 500 gpm and
800 afy (non-additive) for year round municipal supply from four wells located in the NE Y4
SE % and SE 4 NW V4 Section 7 and the SE %4 SW 4 Section 6, Township 22 North, Range 5
East W.M., in WRIA 9. A superseding certificate was issued to the City of Kent in September
2013, subsequent to Ecology’s approval of a water right change application. The original
certificate had been issued to the City of Kent in May 1983 for municipal supply from Garrison
Creek Well #1.

Ground Water Certificate G1-24190C

G1-24190C, with a priority date of October 6, 1982, authorizes the withdrawal of 2,700 gpm
and 1,400 afy (non-additive) for year round municipal supply from four wells located in the
NE % SE Y4 and SE 4 NW Y Section 7 and the SE % SW 4 Section 6, Township 22 North,
Range 5 East W.M., in WRIA 9. A superseding certificate was issued to the City of Kent in
September 2013, subsequent to Ecology’s approval of a water right change application. The
original certificate had been issued to the City of Kent in April 1993 for municipal supply from
212 Street Wells #1 and #2.
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Ground Water Certificate G1-24404C

G1-24404C, with a priority date of August 24, 1983, authorizes the withdrawal of 1,200 gpm
and 600 afy (non-additive) for year round municipal supply from four wells located in the NE Y4
SE 72 and SE Y4 NW % Section 7 and the SE Y4 SW 74 Section 6, Township 22 North, Range 5
East W.M., in WRIA 9. A superseding certificate was issued to the City of Kent in September
2013, subsequent to Ecology’s approval of a water right change application. The original
certificate had been issued to the City of Kent in April 1993 for municipal supply from the

208" Street Well.

East Hill (104t Avenue SE)

The East Hill (104" Avenue SE) site consists of four ground water certificates (GWC 42-D,
GWC 44-A, GWC 2890-A, and G1-23285C). The combined total authorized by these water
rights is 2,170 gpm and 3,411 afy.

The City acquired the water system and East Hill (104" Avenue SE) wells water rights from the
original owner in 1978 during annexation of the area into the City. When acquired, the East Hill
(104™ Avenue SE) water rights were used to supply a water system that was serving more than
15 residential connections. Subsequent to their acquisition, these water rights have been
beneficially used for City water supply, consistently documented in the City’s water system
plans, and expressly denoted in the City’s water rights portfolio and listing of the City’s water
rights. Based on the definitions in the municipal water law (RCW 90.03.015), these water rights
qualify as being for municipal water supply purposes.

There are currently 5 wells (1 active, 1 unequipped, and 3 inactive) at the East Hill

(104™ Avenue SE) site. The active well is the East Hill Well #1 (originally authorized as a point
of withdrawal under G1-23285C). The unequipped well is East Hill Well #2 (Unique Well ID
AFT321) that was completed in June 2004, but has yet to be equipped and connected to the
City’s distribution system. The three inactive wells were the original points of withdrawal under
GWC 42-D, GWC 44-A, and GWC 2890-A. As will be discussed later, Showing of Compliance
with RCW 90.44.100(3) forms were filed recently to get the wells added to GWC 42-D, GWC
44-A, and G1-23285C.

The specifics of each water right will be discussed in this section.

Ground Water Certificate 42-D

GWC 42-D, with a priority date of September 1, 1923, authorizes the withdrawal of 60 gpm and
90 afy for year round domestic supply and watering livestock for community from a well located
in Tract 20 of R.O. Smith Orchard Tracts, in Section 20, Township 22 North, Range 5 East
W.M.,, in WRIA 9. The original certificate was issued to the East Hill Community Well
Company in March 1946. No changes have been made to this certificate since it was issued.

Ground Water Certificate 44-A

GWC 44-A, with a priority date of September 12, 1945, authorizes the withdrawal of 90 gpm
and 135 afy for year round municipal supply from a well located in Tract 20 Smith’s Orchard
Tracts, Section 20, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate
was issued to the East Hill Community Well Company in April 1947. No changes have been
made to this certificate since it was issued.
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Ground Water Certificate 2890-A

GWC 2890-A, with a priority date of September 12, 1956, authorizes the withdrawal of 120 gpm
and 146 afy for year round community domestic supply from a well located in Lot 1 of R.J.
Bower’s Addition to King County of Section 20, Township 22 North, Range 5 East W.M., in
WRIA 9. The original certificate was issued to the East Hill Community Well Company in
August 1957. No changes have been made to this certificate since it was issued.

There is currently no active well at the location specified, and the City has been making
beneficial use of this water right from the East Hill Well #1 located in Tract 20 of R.O. Smith
Orchard Tracts, in Section 20, Township 22 North, Range 5 East W.M., through a de facto
change.

Ground Water Certificate G1-23285C

G1-23285C, with a priority date of January 4, 1979, authorizes the withdrawal of 1,900 gpm and
3,040 afy for year round municipal supply from a well located in Block 20 R.O. Smith Orchard
Tracts of Section 20, Township 22 North, Range 5 East W.M., in WRIA 9. This well is referred
to as the East Hill Well #1. The original certificate was issued to the City of Kent in February
1982. No changes have been made to this certificate since it was issued.

East Hill (108t Avenue SE)

The East Hill (108" Avenue SE) site consists of two ground water certificates (GWC 651-A, and
GWC 2428-A). The combined total authorized by these two water right certificates is 180 gpm
and 120.4 afy.

There were historically 3 wells at the East Hills (108™ Avenue SE) site (1 active and 2 inactive).
As will be discussed later, a water right change will be filed on GWC 651-A to include the active
well as an authorized point of withdrawal.

The City acquired the water system and East Hill (108" Avenue SE) site water rights from the
original owner in 1964 during annexation of the area into the City. When acquired, the East Hill
water rights were used to supply a water system that was serving more than 15 residential
connections. Subsequent to their acquisition, these water rights have been beneficially used for
City water supply, consistently documented in the City’s water system plans, and expressly
denoted the City’s water rights portfolio and listing of the City’s water rights. Based on the
definitions in the municipal water law (RCW 90.03.015), these water rights qualify as being for
municipal water supply purposes.

The well is currently operable, is run monthly to exercise the equipment, and serves as a
back-up/standby water source that is not physically connected to the City’s water distribution
system. In the event of a large-scale natural disaster that compromises the City’s water system,
the well motor and pump can be operated with an on-site generator and can be used to pump
water such that customers could travel to the site to receive potable water.

The specifics of each water right will be discussed in this section.

Ground Water Certificate 651-A

GWC 651-A, with a priority date of March 23, 1948, authorizes the withdrawal of 60 gpm and
42 afy for year round community water supply from a well located in the NE %4 NW Y Section
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29, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate was issued to
the East Hill Water Co., Inc. in June 1951. No changes have been made to this certificated right
since it was issued.

There is currently no active well at the location specified and the City has been making
beneficial use of this water right from the East Hill Well #1 located in Section 20, Township 22
North, Range 5 East W.M., and from the 108" Avenue Well located in Section 29, Township 22
North, Range 5 East W.M. through a de facto change.

Ground Water Certificate 2428-A

GWC 2428-A, with a priority date of February 25, 1953, authorizes the withdrawal of 120 gpm
and 78.4 afy for year round municipal supply from the 108" Avenue Well located in the NW Y4
NW % NE % Section 29, Township 22 North, Range 5 East W.M., in WRIA 9. A superseding
certificate was issued to the City of Kent in July 2015 after the City requested that Ecology
conform the water right to recognize it as being for municipal water supply purposes. The
original certificate had been issued to the East Hill Water Co., Inc. in December 1955 for
domestic supply for community.

Ground Water Claim G1-123227CL

In addition to the ground water certificates, there is a ground water claim in the City’s name for
this site as well. That claim is G1-123227CL. The claimed rate is 150 gpm and the claimed
annual volume is 241 afy. The date of first use is identified as October 1964. Since October 1964
is after Chapter 90.44 RCW was established, it is assumed that this claim does not represent a
vested right. For this reason, it is not included in the City’s water rights total.

O’Brien
There is one ground water certificate (GWC 767-A) for the O’Brien site, which has two
(1 active and 1 inactive) wells. As will be discussed later, a Showing of Compliance with RCW

90.44.100(3) form was filed recently with Ecology to get the O’Brien Well #2 (Unique Well ID
AEJ475) completed in September 1999, authorized under the water right.

Ground Water Certificate 767-A

GWC 767-A, with a priority date of January 18, 1951, authorizes the withdrawal of 243 gpm
and 45 afy for year round municipal supply from one well located within Tract 27 of Shinn’s
Cloverdale Addition to Kent Section 7, Township 22 North, Range 5 East W.M., in WRIA 9. A
superseding certificate was issued to the City in July 2015 after the City requested that Ecology
conform the water right to recognize it as being for municipal water supply purposes. The
original certificate had been issued to the O’Brien Water Users Association, Inc. in September
1951 for domestic supply of community.

Ground Water Claim G1-123226CL

In addition to the ground water certificate, there is a ground water claim in the City’s name for
this site. That claim is G1-123226CL. The claimed rate is 60 gpm and the claimed annual
volume is 96.5 afy. The date of first use is identified as February 1959. Since February 1959 is
after Chapter 90.44 RCW was established, it is assumed that this claim does not represent a
vested right. For this reason, it is not included in the City’s water rights total.
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Soos Creek (Seven Oaks)

There is one ground water certificate (G1-24703C) and one active well associated with the Soos
Creek (Seven Oaks) site.

Ground Water Certificate G1-24073C

G1-24073C, with a priority date of April 26, 1982, authorizes the withdrawal of 900 gpm and
864 afy (non-additive) for year round municipal supply from one well located within SW 4
NW V4 Section 28, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate
was issued to the City of Kent in November 1984. No changes have been made to this certificate
since it was issued.

Summit

There is one ground water certificate (GWC 1116-A) and one active well associated with the
Summit site. The active well has been redeveloped to correct a sanding issue. The well is
currently operable, is run monthly to exercise the equipment, and serves as a back-up/standby
water source that is not physically connected to the City’s water distribution system. In the event
of a large-scale natural disaster that compromises the City’s water system, the well motor and
pump can be operated with an on-site generator and can be used to pump water such that
customers could come to the site to receive potable water.

Ground Water Certificate 1116-A

GWC 1116-A, with a priority date of June 17, 1950, authorizes the withdrawal of 200 gpm and
320 afy for year round municipal supply from one well located within Lot 11, Block 4 of City
View Addition to Kent, Section 19, Township 22 North, Range 5 East W.M., in WRIA 9. The
original certificate was issued to the City of Kent in July 1952. No changes have been made to
this certificate since it was issued.

Hamilton Road

There are two ground water certificates (GWC 494-A and GWC 4534-A) and two wells
associated with the Hamilton Road site. Combined, these two water rights total 50 gpm and

49.2 afy. The City acquired the water system and water rights from the original owner in 1967
during annexation of the area into the City. When acquired, the water rights were used to supply
a water system that was serving more than 15 residential connections. Subsequent to their
acquisition, these water rights have been consistently documented in the City’s water system
plans, denoted within the City’s water rights portfolio . Based on the definitions in the municipal
water law (RCW 90.03.015), these water rights qualify as being for municipal water supply
purposes.

These water rights are being retained and managed by the City to meet future municipal demand.

Ground Water Certificate GWC 494-A

GWC 494-A, with a priority date of July 29, 1947, authorizes the withdrawal of 38 gpm and
30 afy for year round domestic supply for community from one well located within the NW Y4
SE Y Section 18, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate
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was issued to the Hamilton Road Community Water Company in November 1950. No changes
have been made to this certificate since it was issued.

Ground Water Certificate GWC 4534-A

GWC 4534-A, with a priority date of May 4, 1962, authorizes the withdrawal of 12 gpm and
19.2 afy for year round community domestic supply from one well located within the N %2 NE %4
NW % SE % Section 18, Township 22 North, Range 5 East W.M., in WRIA 9. The original
certificate was issued to the Hamilton Road Community Water Company in June 1963. No
changes have been made to this certificate since it was issued.

High Meadows

There is currently one ground water certificate (G1-23713C) and one well associated with the
High Meadows site. This water right is being retained and managed by the City to meet future
municipal demand.

Ground Water Certificate G1-23713C

G1-23713C, with a priority date of October 15, 1980, authorizes the withdrawal of 7 gpm and
11 afy for year round municipal supply from one well located within the NE %4 SW 4 NW V4
Section 17, Township 22 North, Range 5 East W.M., in WRIA 9. The original certificate was
issued to the City of Kent in November 1984. No changes have been made to this certificate
since it was issued.

Chappelear

There is one ground water certificate (GWC 1957-A) and one well at the Chappelear site. This
water right is maintained as a standby water supply source for the City. This water right is being
retained by the City to meet future municipal demand.

Ground Water Certificate GWC 1957-A

GWC 1957-A, with a priority date of March 24, 1952, authorizes the withdrawal of 140 gpm
and 60 afy for year round domestic supply and irrigation of 30 acres from one well located in the
NE % SW Y4 Section 4, Township 21 North, Range 5 East W.M., in WRIA 9. The original
certificate was issued to Harry M. Chappelear in August 1954. No changes have been made to
this certificate since it was issued.

Tacoma Regional Water Supply System

The City is authorized to take up to 12.64 million gallons per day (MGD) (equal to 8,778 gpm
and 14,159 afy) from Tacoma’s RWSS as a partner. The water right utilized by the City of
Tacoma for this water supply is surface water permit S1-00726P. S1-00726P is classified as an
interruptible water right as it contains a provision requiring that diversion can only occur when
minimum instream flows are met in the Green River at USGS gage 12106700. The minimum
instream flows for normal and critical years are outlined in the permit as well as in

WAC 173-509-030.

Over the past several years, the City has evaluated how Tacoma RWSS water could be used to
provide source water for a proposed aquifer storage and recovery well at Lakehaven’s
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Optimization of Aquifer Storage for Increased Supply (OASIS) project. Water stored during the
winter would be used to meet summer peaking and emergency standby/reliability standard
requirements.

PENDING POTABLE WATER RIGHT APPLICATIONS

The City has two water right applications for additional municipal potable water supply pending
before Ecology.

Potable Applications

Ground Water Application G1-27619A

G1-27619A, with a priority date of May 22, 1995, requests the withdrawal of 1,200 gpm and
500 afy for year round municipal supply from two wells located within the E /2 SW " Section 4,
Township 21 North, Range 5 East W.M., in WRIA 9. This application remains pending in
Ecology’s water right application processing queue.

Ground Water Application G1-27620A

G1-27620A, with a priority date of May 22, 1995, requests the withdrawal of 7,000 gpm and
6,496 afy for year round municipal supply from three wells located within the SE %4 SE V4
Section 7 and SW %4 SW V4 Section 8, Township 21 North, Range 5 East W.M., in WRIA 9. This
application proposed to take water from wells in close proximity to the Green River during high
flows for placement in storage and later use during high demand periods. This application
remains pending in Ecology’s water right application processing queue.

NON-POTABLE WATER RIGHTS HELD BY THE CITY

The City holds one ground water certificate (G1-25204C) that is for purposes other than potable
water supply. This water right is mentioned here due to its ownership by the City but is not
included in any of the calculations when comparing the City’s water supply available to meet
existing or future potable municipal demands.

River Bend Golf Course

The River Bend Golf Course is owned and operated by the City and the City has one water right
and two wells (1 active and 1 inactive) at this location. Since this water right was issued to the
City and is for a governmental or governmental proprietary purpose (irrigation of a golf course),
under RCW 90.03.015(4)(b), the water right is considered to be for municipal water supply
purposes. This water right is used exclusively for irrigation of the golf course and is not
physically connected to the City’s potable water distribution system.

As will be discussed later, a Showing of Compliance with RCW 90.44.100(3) form was filed
recently with Ecology to get the River Bend Golf Course Well #2 (completed in August 2016
with Unique Well ID APP320) authorized under the water right.

Ground Water Certificate G1-25204C

G1-25204C, with a priority date of March 25, 1988, authorizes the withdrawal of 290 gpm and
290 afy for seasonal irrigation of 145 acres of the River Bend Golf Course from one well located
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within the NE % SE Y Section 22, Township 22 North, Range 4 East W.M., in WRIA 9. The
original certificate was issued to the City of Kent Parks and Recreation Department in May 1990.
No changes have been made to this certificate since it was issued.

NON-POTABLE AND NON-CONSUMPTIVE WATER RIGHT APPLICATIONS HELD BY
THE CITY

The City has submitted three ground water applications (G1-27608A, G1-27778A, and
G1-27914A) for non-consumptive streamflow augmentation of Mill Creek. These water right
applications are included in this water system plan for completeness but are not included in any
of the calculations when looking at the City’s water supply available to meet existing or future
potable municipal demands.

Mill Creek Streamflow Augmentation

The goal of the proposed Mill Creek Streamflow Augmentation Project is to increase critically
low summer base flows in Mill Creek by pumping shallow ground water and then aerating it
prior to discharge into the stream. Mill Creek is one of the City’s major streams and experiences
extremely low base flows (approximately 0.5 to 2.0 cfs) during the summer months. Primary
benefits desired are to improved salmonid habitat by enhancing water quality and increasing
available habitat by roughly doubling summertime streamflows.

Ground Water Application G1-27608A

G1-27608A, with a priority date of April 25, 1995, requests the withdrawal of 200 gpm and

100 afy for streamflow augmentation of Mill Creek during the low-flow season from one well
located within the NW %4 Section 19, Township 22 North, Range 5 East W.M., in WRIA 9. This
application remains pending in Ecology’s water right application processing queue.

Ground Water Application G1-27778A

G1-27778A, with a priority date of November 7, 1996, requests the withdrawal of 750 gpm and
400 afy for streamflow augmentation of Mill Creek during the low-flow season from four wells
located within the S 2 Section 11, Township 22 North, Range 4 East W.M., in WRIA 9. This
application remains pending in Ecology’s water right application processing queue.

Ground Water Application G1-27914A

G1-27914A, with a priority date of May 1, 1998, requests the withdrawal of 100 gpm and 80 afy
for streamflow augmentation of Mill Creek during the low-flow season from one well located
within the SE 4 SW % Section 1, Township 22 North, Range 4 East W.M., in WRIA 9. This
application remains pending in Ecology’s water right application processing queue.

PERMIT EXEMPT WELLS

In 2016, the Washington State Supreme Court issued its decision in the case of Whatcom County
v. Western Washington Growth Management Hearings Board, 186 Wn.2d 648 (2016) (often
referred to as the “Hirst” decision). In the Hirst case, the court determined that counties and
cities could not issue building permits reliant on permit exempt wells in 15 Puget Sound basins if
beneficial use of the proposed well could impact senior minimum flows and/or closed surface
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waters - irrespective of whether an adopted instream flow rule allows such use. The City is
located within WRIA 8 (Cedar — Sammamish) and WRIA 9 (Duwamish-Green), both of which
are affected basins.

As a consequence of the Hirst decision, local governments, including the City, were compelled
to advise building permit applicants that the use of an exempt well to serve as a domestic water
source may be subject to seasonal variations, curtailment, or other restrictions by Ecology, other
agencies, or a court of law.

In 2018, the Washington State Legislature passed ESSB 6091, which allows permit exempt wells
constructed in Hirst affected basins prior to the Act’s effective date (January 19, 2018) to serve
as proof of adequate domestic supply for a building permit. Such prior-Act wells constructed in
these basins, including WRIA 15, in compliance with Chapter 18.04 RCW, are not subject to the
new restrictions, limitations, and fees imposed by the Act. This is regardless of whether the well
was put to beneficial use prior to January 19, 2018. Projects using permit exempt wells for
non-domestic purposes are also not affected by the Act.

Under the new law, those applicants within WRIAs 8 and 9 without constructed wells, and
submitting building permits reliant on use of a permit exempt well (RCW 90.44.050) after
January 19, 2018, are subject to its terms and limitations. Such applicants shall be limited to a
maximum annual average withdrawal of 950 gallons per day (gpd) per connection. This amount
may be reduced to 350 gpd for indoor use only during drought conditions. The quantitative and
other limitations associated with ESSB 6091 shall remain in effect until a watershed restoration
and enhancement plan is approved by Ecology and implementing rules are adopted.

In order to secure building permits, applicants located within the City’s corporate boundaries
shall be required to pay the City a fee of $500, $350 of which is to be transmitted to Ecology.
The City is required to record relevant water use restrictions with the property title.

Ecology is recommending that local jurisdictions located within Hirst affected basins adopt the
following recording language:

“Domestic water use at this property is subject to a water use limitation of a maximum annual
average withdrawal of 950 gallons per day, per connection, subject to the 5,000 gallon per day
limit provided in RCW 90.44.050.”

WATER SUPPLY EVALUATION

An evaluation of the City’s combined existing potable water rights (excluding the Riverbend
Golf Course Municipal Irrigation Water Right G1-25204C) and Tacoma RWSS contract was
performed to determine the sufficiency of the water rights to meet both existing and future water
demands. Table 6-2 compares the combined maximum instantaneous water right/contract rates
of the sources with the maximum day demand of the system, and the combined maximum annual
water right/contract volume of the sources with the average day demand of the system. As shown
in the table, the City has sufficient water rights (both instantaneous and annual amounts) to meet
the demands of its existing customers.
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CHAPTER 6
Table 6-2
Existing Water Rights Evaluation

Instantaneous Rights / Annual Rights /
Maximum Day Demand Average Day Demand
Description (gpm) (afy) (gpm)
Potable Water Rights 31,946 33,755 20,926
Existing (2016) Water Demand 11,629 8,627 5,348
Surplus (or Deficient) Rights 20,317 25,128 15,578

Table 6-3 summarizes the results of the future water rights evaluation, which compares the water
rights and contracts of the existing sources with the system’s future 10-year, 20-year, and
50-year demand projections. The analyses considered future demand projections with and
without water use reductions from the City’s planned water use efficiency efforts, as shown in
the table. The results of the future water rights evaluation indicate the City has sufficient water
rights to meet the demands through the year 2066.
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Table 6-3
Future Water Rights Evaluation
Instantaneous Rights / Annual Rights /
Maximum Day Demand Average Day Demand
Description (gpm) (acre-feet) (gpm)
Year 2026 (+10 years) Without Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 12,375 9,180 5,691
Surplus (or Deficient) Rights 19,571 24,574 15,235
Year 2036 (+20 years) Without Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 13,208 9,798 6,074
Surplus (or Deficient) Rights 18,738 23,957 14,852
Year 2066 (+50 years) Without Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 16,841 12,494 7,745
Surplus (or Deficient) Rights 15,105 21,261 13,181
Year 2026 (+10 years) With Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 11,899 8,827 5,473
Surplus (or Deficient) Rights 20,047 24,927 15,454
Year 2036 (+20 years) With Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 12,716 9,433 5,848
Surplus (or Deficient) Rights 19,230 24,322 15,078
Year 2066 (+50 years) With Conservation
Potable Water Rights 31,946 33,755 20,926
Projected Water Demand 16,289 12,084 7,491
Surplus (or Deficient) Rights 15,657 21,671 13,435

RECENT WATER RIGHT ACTIONS

Through the water system planning process, it was discovered that newer wells drilled at existing
sites had not been added to the appropriate water rights as points of withdrawal. To rectify this
problem, the City has submitted Showing of Compliance with RCW 90.44.100(3) forms for the
wells and water rights located at the sites identified in the following sections.

Kent Springs

Water right G1-22956C authorizes withdrawal from two wells (Kent Springs Wells #1 and #2).
The public notice identified the wells as being located in the SE % SW Y4 Section 33, Township
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22 North, Range 6 East W.M. There has been one additional well drilled at this site that is not
currently referenced in the water right record as an authorized point of withdrawal. This well is
referred to as Kent Springs Well #3 (Well ID Tag AEC866) and was completed in April 2001.
The following action was taken to get Kent Springs Well #3 authorized as a point of withdrawal
under this water right:

e Submitted a Showing of Compliance with RCW 90.44.100(3) form to identify Kent
Springs Well #3 (Well ID Tag AEC866) as an additional point of withdrawal under
G1-22956C.

North Kent Wellfield (208t, 212th, and Garrison Creek)

Water rights G1-23614C, G1-24190C, and G1-24404C all went through a water right change
application process in 2003 to have the authorized points of withdrawal include wells located at
the 208™ Street (208™ Street Well), 212%™ Street (212 Street Wells #1 and #2), and Garrison
Creek Well sites (Garrison Creek Well #1). The public notice identified the wells as being
located in the SE ¥ SW % Section 6 (208™), SE ¥4 NW % Section 7 (212th), and NE % SE %
Section 7 (Garrison Creek), all in Township 22 North, Range 5 East W.M. There have been two
additional wells drilled at these sites that are not currently referenced on the water rights as
authorized points of withdrawal. These wells include the 212% Street Well #3 (Well ID Tag
AFR915) completed in May 2001 and Garrison Creek Well #2 (Well ID Tag AFT320)
completed in February 2004. The following actions were taken to get these two wells included as
authorized points of withdrawal under these three water rights:

e Submitted Showing of Compliance with RCW 90.44.100(3) forms to identify the
212" Street Well #3 and Garrison Creek Well #2 as additional points of withdrawal under
G1-23614C.

e Submitted Showing of Compliance with RCW 90.44.100(3) forms to identify the
212" Street Well #3 and Garrison Creek Well #2 as additional points of withdrawal under
G1-24190C.

e Submitted Showing of Compliance with RCW 90.44.100(3) forms to identify the
212" Street Well #3 and Garrison Creek Well #2 as additional points of withdrawal under
G1-24404C.

East Hill (104t Avenue SE)

Currently, there are five wells (3 inactive, 1 active, and 1 unequipped) at the East Hill

(104™ Avenue SE) site. Four water rights are associated with the site. The site is bisected by an
administrative boundary, which complicates things slightly from a water right perspective. The
public notice legal description for the wells under three of the water rights (GWC 42-D,

GWC 44-A, and G1-23285C) is Block 20 R.O. Smith Orchard Tracts of Section 20, Township
22 North, Range 5 East W.M. The active well and unequipped well are both located within the
published well legal description of GWC 42-D, GWC 44-A, and G1-23285C. The active well
(East Hill Well #1) is only currently authorized under one water right (G1-23285C). The
unequipped well is referred to as East Hill Well #2 (Well ID Tag AFT321) completed in June
2004, is not currently associated with any water right. The following actions were taken to get
both wells included as authorized points of withdrawal under these four East Hill (104" Avenue
SE) water rights:
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e Submitted Showing of Compliance with RCW 90.44.100(3) forms to identify East Hill
Well #1 as a replacement point of withdrawal under GWC 42-D and GWC 44-A.

e Submitted Showing of Compliance with RCW 90.44.100(3) forms to identify the East
Hill Well #2 (Unique Well ID AFT321) as an additional point of withdrawal under GWC
42-D, GWC 44-A, and G1-23285C.

O’Brien

Water right GWC 767-A authorizes withdrawal from the original O’Brien Well (O’Brien Well
#1). The public notice identified the well as being located in Tract 27 of Shinn’s Cloverdale
Addition to Kent, Washington, Section 7, Township 22 North, Range 5 East W.M. There has
been one additional well drilled at this site that is not currently referenced on the water right as
an authorized point of withdrawal. This well is referred to as O’Brien Well #2 (Well ID Tag

AEJ475) and was completed in September 1999. The following action was taken to get O’Brien
Well #2 authorized as a point of withdrawal under this water right:

e Submitted a Showing of Compliance with RCW 90.44.100(3) form to identify O’Brien
Well #2 (Well ID Tag AEJ475) as an additional point of withdrawal under GWC 767-A.

River Bend Golf Course

Water right G1-25204C authorizes withdrawal from the original River Bend Golf Course Well.
The original River Bend Golf Course Well experienced decreased production and could not be
rehabilitated. The public notice identified the well as being located in the NE Y4 SE 4 Section 22,
Township 22 North, Range 4 East W.M. There has been one additional well drilled at this site
that is not currently referenced on the water right as an authorized point of withdrawal. This well
is referred to as River Bend Golf Course Well #2 (Well ID Tag APP320) and was completed in
August 2016. The following action was taken to get the River Bend Golf Course Well #2
authorized as a point of withdrawal under this water right:

e Submitted a Showing of Compliance with RCW 90.44.100(3) form to identify River
Bend Golf Course Well #2 (Well ID Tag APP320) as an additional point of withdrawal
under G1-25204C.

LONG-TERM WATER SUPPLY PLANNING

Although the City has sufficient water rights to supply the water system through 2066 and
beyond, some facility improvements are necessary to fully utilize the City’s existing water rights.

The existing sources of supply for the City’s water system are a mixture of City owned and
operated spring and ground water sources in both WRIA 8 and WRIA 9 authorized under
City-held water rights, combined with receipt of treated water from the City of Tacoma’s
regional water supply system. As the City moves forward, its intention is to rehabilitate and
upgrade its facilities to allow for full utilization of its City-owned sources up to the water right
limits, as opposed to pursuit of new water rights.
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FEASIBILITY OF OBTAINING NEW WATER RIGHTS

When considering supply redundancy, one option to investigate is the ability to obtain new water
rights for municipal purposes. The City’s current water sources and municipal boundary fall
within both WRIA 8 — Cedar-Sammamish (Clark Springs site) and WRIA 9 — Green-Duwamish
(majority of the City). Both WRIAs have administrative rules that establish the requirements that
must be met before there can be an issuance of new water rights.

The Green River and Cedar Rivers are subject to minimum instream flow rules and/or
agreements that effectively preclude all new surface water withdrawals beyond those occurring
during high flow winter months. Since the City of Tacoma secured a flow-restricted, seasonal
water right on the Green River for its Second Supply/P-5 project in the 1980’s, no further surface
water applications have been approved by Ecology due to ongoing concerns relating to flow
levels, cumulative impacts, and tribal treaty rights. Moreover, because streams tributary to the
Green and Cedar Rivers have been closed by administrative rule to further appropriation,
Ecology has not seriously entertained the issuance of new primary rights for these surface waters
for several years. Due to the foregoing factors, and the advent of the Endangered Species Act,
development of new additive surface water rights is not considered a viable supply alternative.

Application for Emergency Source Water Right

As aresult of the contamination risk posed by the Landsburg Mine Site to its Clark Springs
Water Supply System (CSWSS) and Rock Creek, the City intends to undertake the studies and
analysis necessary to submit an emergency source water right application to Ecology. The City’s
goal in this regard is to secure an emergency supply source in close proximity to the existing
CSWSS with the capacity to replace as much of the CSWSS supply as possible. The emergency
source application process, which will be undertaken consistent with the permit requirements
cited in Ecology Water Resources Program Policy POL-1045, will include a request for a
pre-application meeting with Ecology, a request for a preliminary permit approval to undertake
appropriate source testing, and consultations with the Muckleshoot Indian Tribe.

FEASIBILITY OF TRANSFERRING EXISTING WATER RIGHTS

Changing attributes of existing City-owned water rights is dependent on passing the statutory
tests outlined in Chapters 90.03 and 90.44 RCW and as clarified in case law.

North Kent Wellfield Expansion to Include O’Brien Site

Water right changes include a variety of options, including changes in place of use, purpose of
use, and to the point of diversion or withdrawal of water, as well as the addition of points of
diversion or withdrawals to allow groundwater production in a wellfield configuration. As noted
earlier, the City has secured approval to operate its 208" Street, 212% Street, and Garrison Creek
Wells in a wellfield configuration under its water rights to restore the production capacity
affected by the Nisqually Earthquake. Due to the close physical proximity and hydrogeologic
relationship of this wellfield to the O’Brien site (Cert. No. 767-A), the City intends to submit
water right change applications to include the O’Brien site Well #2 as an additional point of
withdrawal to the existing North Kent Wellfield water rights (G1-23614C, G1-24190C, and
(G1-24404C) and to include the North Kent Wellfield wells as additional points of withdrawal
under GWC 767-A.
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DRINKING WATER REGULATIONS

OVERVIEW

The quality of drinking water in the United States is regulated by the Environmental Protection
Agency (EPA). Under provisions of the Safe Drinking Water Act (SDWA), the EPA is allowed
to delegate primary enforcement responsibility for water quality control to each state. In the State
of Washington, DOH is the agency responsible for implementing and enforcing the drinking
water regulations. For the State of Washington to maintain primacy (delegated authority to
implement requirements) under the SDWA, the state must adopt drinking water regulations that
are at least as stringent as the federal regulations. In meeting these requirements, the State, in
cooperation with the EPA, has published drinking water regulations that are contained in Chapter
246-290 WAC.

EXISTING REGULATIONS

The Federal SDWA was enacted in 1974, as a result of public concern about water quality. The
SDWA sets standards for the quality of drinking water and requires water treatment, if these
standards are not met. The SDWA also sets water testing schedules and methods that water
systems must follow. In 1986, the SDWA was amended as a result of additional public concern
and frequent contamination of groundwater from industrial solvents and pesticides. The 1986
Amendments require water systems to monitor and treat for a continuously increasing number of
water contaminants identified in the new federal regulations. The EPA regulated approximately
20 contaminants between 1974 and 1986. The 1986 Amendments identified 83 contaminants that
EPA was required to regulate by 1989. Implementation of the new regulations has been
marginally successful due to the complexity of the regulations and the associated high costs. To
rectify the slow implementation of the new regulations, the SDWA was amended again and
re-authorized in August of 1996.

In response to the 1986 SDWA Amendments, EPA established six rules, known as the Phase I
Rule, Phase II and IIb Rules, Phase V Rule, Surface Water Treatment Rule, Total Coliform Rule,
and Lead and Copper Rule. The EPA regulates most chemical contaminants through the Phase I,
IL, 1Ib, and V Rules. The City’s active sources are affected by many of these rules.

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

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

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

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

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

Phase | Rule

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

Phase Il and IIb Rules

The Phase II and IIb Rules updates and creates limits for 38 contaminants (organics and
inorganics). Some of the contaminants are frequently applied agricultural chemicals (nitrate),
while others are more obscure industrial chemicals. The City currently complies with all
contaminant monitoring requirements under this rule.

Phase V Rule

The Phase V Rule sets standards for 23 additional contaminants, of which 18 are organic
chemicals (mostly pesticides and herbicides) and 5 are IOCs (such as cyanide). The City
currently complies with all contaminant monitoring requirements under this rule.

Surface Water Treatment Rule

Surface water sources, such as rivers, lakes, and reservoirs (which are open to the atmosphere
and subject to surface runoff), and GWI sources are governed by the Surface Water Treatment
Rule. The SWTR seeks to prevent waterborne diseases caused by the microbes Cryptosporidium,
Legionella, and Giardia lamblia, which are present in most surface waters. The rule requires
disinfection of all surface water and GWI sources. All surface water and GWI sources must also
be filtered, unless a filtration waiver is granted. A filtration waiver may be granted to systems
with pristine sources that continuously meet stringent source water quality and protection
requirements. The City’s water supply is classified as groundwater at all sources except for the
Tacoma Regional Water Supply. Tacoma Public Utilities is responsible for monitoring and
satisfying the water quality requirements for the Tacoma Second Supply Pipeline Source.

Interim Enhanced Surface Water Treatment Rule

The Interim Enhanced Surface Water Treatment Rule (IESWTR) became effective concurrent
with the Stage 1 Disinfectants/Disinfection Byproducts Rule. The rule primarily applies to public
water systems that serve 10,000 or more people and use surface water or GWI sources. The rule
also requires primacy agencies (i.e., DOH in Washington State) to conduct sanitary surveys of all
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surface water and GWI systems, regardless of size. The rule is the first to directly regulate the
protozoan Cryptosporidium and has set the MCLG for Cryptosporidium at zero. The City’s water
supply is classified as groundwater at all sources except for the Tacoma Regional Water Supply.
Tacoma Public Utilities is responsible for monitoring and satisfying the water quality
requirements for the Tacoma Second Supply Pipeline Source.

Long Term 1 Enhanced Surface Water Treatment Rule

The Long Term 1 Enhanced Surface Water Treatment Rule (LTIESWTR) addresses water
systems using surface water or GWI sources serving fewer than 10,000 people. The rule extends
protections against Cryptosporidium for smaller water systems. The City’s water supply is
classified as groundwater at all sources except for the Tacoma Regional Water Supply. Tacoma
Public Utilities is responsible for monitoring and satisfying the water quality requirements for
the Tacoma Second Supply Pipeline Source.

Revised Total Coliform Rule

The Revised Total Coliform Rule sets an MCL for Escherichia Coli (E. coli) and specifies the
frequency and timing of coliform testing based on population served, public water system type,
and source water type. When total coliform is detected, it is a treatment technique trigger. The
water system must conduct an assessment of their water system facilities and operations and fix
any sanitary defects. For confirmed E. coli incidents, known as an E. coli MCL violation, the
water system must perform a Level 2 assessment and provide public notice within 24 hours. If a
positive sample is collected on a consecutive system, the City will also need to collect source
samples.

Coliform is a group of bacteria, some of which live in the digestive tract of humans and many
animals, and are excreted in large numbers with feces. Coliform can be found in sewage, soils,
surface waters, and vegetation. The presence of any coliform in drinking water indicates a
potential health risk and potential waterborne disease outbreak, which may include gastroenteric
infections, dysentery, hepatitis, typhoid fever, cholera, and other infectious diseases. E. coli is a
member of the coliform group which is almost exclusively of fecal origin, and their presence can
lead to increased health risks.

A copy of the City’s Water Quality Monitoring Plan, including the coliform monitoring program
and E. coli response plan, is contained in Appendix I.

Lead and Copper Rule

The Lead and Copper Rule identifies action levels for both lead and copper. An action level is
different than an MCL. An MCL is a legal limit for a contaminant, and an action level is a trigger
for additional prevention or removal steps. The action level for lead is greater than

0.015 milligrams per liter (mg/L). The action level for copper is greater than 1.3 mg/L. If the
90" percentile concentration of either lead or copper from the group of samples exceeds these
action levels, a corrosion control study must be undertaken to evaluate strategies and make
recommendations for reducing the lead or copper concentration below the action levels. The rule
requires systems that exceed the lead level to educate the affected public about reducing its lead
intake. Systems that continue to exceed the lead action level after implementing corrosion
control and source water treatment may be required to replace piping in the system that contains
lead sources. Corrosion control is typically accomplished by increasing the pH of the water to
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make it less corrosive, which reduces its ability to break down water pipes and absorb lead or
copper.

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

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

Radionuclides Rule

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

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

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

Wellhead Protection Program

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

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

Consumer Confidence Report

The CCR is the centerpiece of the right-to-know provisions of the 1996 Amendments to the
SDWA. The annual report must be updated and re-issued to all customers by July 1% of each year
thereafter.

The CCR is a report on the quality of water that was delivered to the water users during the
previous calendar year. The reports must contain certain specific elements, but may also contain
other information that the purveyor deems appropriate for public education. Some, but not all, of
the information that is required in the reports includes the source and type of the drinking water,
type of treatment, contaminants that have been detected in the water, potential health effects of
the contaminants, identification of the likely source of contamination, violations of monitoring
and reporting, and variances or exemptions to the drinking water regulations. A copy of the
City’s most recent CCR is contained in Appendix K.

Stage 1 Disinfectants/Disinfection Byproducts Rule

Disinfection byproducts (DBPs) are formed when free chlorine reacts with organic substances,
most of which occur naturally. These organic substances (called precursors) are a complex and
variable mixture of compounds. The DBPs themselves may pose health risks. Trihalomethanes
(THM) are a category of DBPs that had been regulated previous to this rule. However, systems
with groundwater sources that serve a population of less than 10,000 were not previously
required to monitor for THM.

The rule applies to the City and most other water systems, including systems serving fewer than
10,000 people that add a chemical disinfectant to the drinking water during any part of the
treatment process. The rule reduced the MCL for total THM, which are a composite measure of
four individual THM, from the previous interim level of 0.10 mg/L to 0.08 mg/L. The rule
established MCLs and requires monitoring of three additional categories of DBPs (0.06 mg/L for
five haloacetic acids (HAAS), 0.01 mg/L for bromate, and 1.0 mg/L for chlorite). The rule
established maximum residual disinfectant levels for chlorine (4.0 mg/L), chloramines

(4.0 mg/L), and chlorine dioxide (0.8 mg/L). The rule also requires systems using surface water
or groundwater directly influenced by surface water to implement enhanced coagulation or
softening to remove DBP precursors, unless alternative criteria are met. The City currently
complies with all contaminant monitoring requirements under this rule.
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Unregulated Contaminant Monitoring Regulation

The EPA established the Unregulated Contaminant Monitoring Regulation (UCMR) to generate
data on contaminants that are being considered for inclusion in new drinking water standards.
The information collected by select public water systems will ensure that future regulations
established by the EPA are based on sound science.

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

Arsenic

Arsenic is highly toxic, affects the skin and nervous system, and may cause cancer. The Arsenic
Rule sets the MCLG of arsenic at zero and reduces the MCL from the previous standard of

0.05 mg/L to 0.01 mg/L. Arsenic’s monitoring requirements will be consistent with the existing

requirements for other inorganic contaminants. The City complies with this rule since its surface
and groundwater sources have naturally low levels of arsenic that are below the MCL.

Filter Backwash Recycling Rule

Public water systems using surface water or groundwater under the direct influence of surface
water that utilize filtration processes and recycling must comply with the Filter Backwash
Recycling Rule. The rule aims to reduce risks associated with recycling contaminants removed
during filtration.

The rule requires filter backwash water be returned to a location that allows complete treatment.
In addition, filtration systems must provide detailed information regarding the treatment and
recycling process to the state. The City’s water supply is classified as groundwater at all sources
except for the Tacoma Regional Water Supply. Tacoma Public Utilities is responsible for
monitoring and satisfying the water quality requirements for the Tacoma Second Supply Pipeline
Source.

Stage 2 Disinfectants/Disinfection Byproducts Rule

The EPA implemented the Stage 2 Disinfectants/Disinfection Byproducts Rule simultaneously
with the Long Term 2 Enhanced Surface Water Treatment Rule.

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

Additionally, the rule requires systems to document peak DBP levels and prepare an Initial
Distribution System Evaluation (IDSE) to identify Stage 2 D/DBPR compliance monitoring
sites. IDSEs require each water system to prepare a separate IDSE plan and report, with the
exception of those systems who obtain a 40/30 Certification or a Very Small System Waiver. In
order to qualify for the 40/30 Certification, all samples collected during Stage 1 monitoring must
have TTHM and HAAS levels less than or equal to 0.040 mg/L and 0.030 mg/L, respectively.
The City currently complies with all contaminant monitoring requirements under this rule and
has qualified for 40/30 Certification and does not require IDSE plan.

Long Term 2 Enhanced Surface Water Treatment Rule

Following the publishing of the IESWTR, the EPA introduced the LTIESWTR to supplement
the preceding regulations. The second part of the regulations of the LTIESWTR are mandated in
the Long Term 2 Enhanced Surface Water Treatment Rule (LT2ZESWTR). The final rule was
implemented simultaneously with the Stage 2 D/DBPR described in the previous section. This
rule applies to all systems that use surface water or GWI sources.

This rule establishes treatment technique requirements for filtered systems based on their risk
level for contamination, calculated from the system’s average Cryptosporidium concentration.
Requirements include up to 2.5-log Cryptosporidium treatment, in addition to existing
requirements under the IESWTR and LTIESWTR. Filtered systems that demonstrate low levels
of risk will not be required to provide additional treatment. Unfiltered systems under this rule
must achieve at least a 2-log inactivation of Cryptosporidium if the mean level in the source
water remains below 0.01 oocysts/L. If an unfiltered system’s mean level of Cryptosporidium
exceeds 0.01 oocysts/L, the LT2ZESWTR requires the system to provide a minimum 3-log
inactivation of Cryptosporidium. All unfiltered systems are also required to utilize a minimum of
two disinfectants in their treatment process.

The LT2ZESWTR also addresses systems with unfinished water storage facilities. Under this rule,
systems must either cover their storage facilities or achieve inactivation and/or removal of 4-log
virus, 3-log Giardia lamblia, and 2-log Cryptosporidium on a state-approved schedule. Lastly,
the rule extends the requirement of the disinfection profiles mandated under the LTIESWTR to
the proposed Stage 2 D/DBPR. The City’s water supply is classified as groundwater at all
sources except for the Tacoma Regional Water Supply. Tacoma Public Utilities is responsible for
monitoring and satisfying the water quality requirements for the Tacoma Second Supply Pipeline
Source.

Groundwater Rule

The EPA promulgated the Groundwater Rule (GWR) to reduce the risk of exposure to fecal
contamination that may be present in public water systems that use groundwater sources. The
GWR also specifies when corrective action (which may include disinfection) is required to
protect consumers who receive water from groundwater systems from bacteria and viruses. The
GWR applies to public water systems that use groundwater and to any system that mixes surface
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and ground waters if the groundwater is added directly to the distribution system and provided to
consumers without treatment equivalent to surface water treatment.

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

1. Periodic sanitary surveys of groundwater systems that require the evaluation of eight
critical elements and the identification of significant deficiencies (such as a well located
near a leaking septic system). DOH conducted its most recent sanitary survey of the
City’s water system on December 8, 2016, under the state’s existing sanitary survey
program.

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

0 Triggered monitoring for systems that do not already provide treatment that
achieves at least 99.99-percent (4-log) inactivation or removal of viruses and that
have a total coliform positive routine sample under the Revised Total Coliform
Rule sampling in the distribution system.

0 Assessment monitoring is a complement to triggered monitoring. A state has the
option to require systems to conduct source water assessment monitoring at any
time to help identify high risk systems.

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

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

The City’s last sanitary survey was completed in December 2016. The City is currently
addressing minor deficiencies identified in this sanitary survey and complies with all other
requirements of the rule.

FUTURE REGULATIONS

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

Radon

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

Unregulated Contaminant Monitoring Regulation Revisions

In accordance with the original UCMR and the SDWA, once every 5 years the EPA will issue a
new list of no more than 30 unregulated contaminants to be monitored by public water systems.
The fourth UCMR was proposed on December 11, 2015, and includes a list of 30 chemicals that
will be monitored during the 2017 through 2021 monitoring cycle, and approves several new
testing methods to conduct the monitoring. For this upcoming cycle, all systems serving more
than 10,000 people and a larger representative sample of smaller water systems will be required
to monitor for contaminants. The rule also requires additional water system data to be reported
with the monitoring results, establishes a procedure for determining minimum reporting levels,
and proposes several revisions to the implementation of the monitoring program.

SOURCE WATER QUALITY

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

DRINKING WATER STANDARDS

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

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

SOURCE MONITORING REQUIREMENTS AND WAIVERS

The City is required to perform water quality monitoring at each of its active sources for
inorganic chemical and physical substances, organic chemicals, and radionuclides. The
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monitoring requirements that the City must comply with are specified in WAC 246-290-300. A
description of the source water quality monitoring requirements and procedures for each group
of substances is contained in the City’s Water Quality Monitoring Plan, which is included as
Appendix 1.

DOH has developed the Susceptibility Assessment Survey Form for water purveyors to complete
for use in determining a drinking water source’s potential for contamination. The results of the
susceptibility assessment may provide monitoring waivers that allow reduced source water
quality monitoring. Based on the results of the susceptibility assessment survey for each source,
DOH assigned high susceptibility ratings to Clark Springs and the North Kent Wellfield, a
moderate susceptibility rating to Kent Springs and Armstrong Wells #1 and #2, and a low
susceptibility rating to East Hill Well #1, Seven Oaks Well, Obrien Well, and Garrison Creek
Well #2.

SOURCE MONITORING RESULTS

The City’s sources maintain a high level of water quality and have met or exceeded all drinking
water standards within the last 6 years, with the exception of 4 discrete detections of coliform in
November 2016, September 2016, October 2014, and June 2012. Repeat coliform samples were
not positive; therefore, these samples can be disregarded as outliers. Kent Springs and Clark
Springs were last monitored for IOCs and VOCs in July of 2016. These sources have waivers for
I0Cs, VOCS, pesticides, soil fumigants, and radionuclides which are valid through December of
2019, and a waiver for herbicides valid through December of 2022. Both spring sources are also
sampled annually for nitrates.

Similar to the City’s spring sources, the East Hill Well #1, Seven Oaks Well, N Kent Wellfield,
O’Brien Well, Garrison Well #1, and Armstrong Wells #1 and #2 sources are tested annually for
nitrates, have waivers for IOCs, VOCs, pesticides, soil fumigants, and radionuclides valid
through December of 2019, and a waiver for herbicides through December 2022. Additionally,
the Seven Oaks Well, N Kent Wellfield, O’Brien Well, and Garrison Creek Well #2 are required
to sample for manganese once every 3 years, with the next round of samples being due during
the summer of 2019.

The results of inorganic chemical (including nitrate) and VOC monitoring for the City’s sources
indicate that all primary and secondary standards were met.

Due to the close proximity of the Clark Springs site to the Landsburg Mine site, the City has
advised Ecology of the City’s concerns about a contamination event originating from the site that
results in the temporary or permanent loss of the City’s Clark Springs source. In recent years, the
City has submitted to Ecology comments in opposition to Ecology’s cleanup action plan for the
site, seeking further investigative/action at the site and seeking a cleanup action plan more
protective of area groundwater including the Clark Springs source aquifers. The City has
implemented various activities to increase monitoring and sampling at and near Clark Springs.

GROUNDWATER PROTECTION/RELIABILITY STUDIES

The geology and hydrogeology of southwestern King County, encompassing the City’s area, has
been summarized in a series of reports, including Luzier (1969) and Woodward, et al. (1995), the
South King County Ground Water Management Plan (1989), and local area Wellhead Protection
Plans (Covington Water District, 1995; Lake Meridian Water District, 1996; and the City of
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Kent, 1996). In November 1997, the City authorized Hart Crowser to conduct a Phase 1 wellfield
evaluation of its Clark Springs and Kent Springs groundwater systems. This study, which was

completed in June 1998, included evaluating the maximum well field yield using the
MODFLOW groundwater flow model developed for the Kent Wellhead Protection Study.

In September of 2006, the City retained Robinson, Noble & Saltbush to conduct a reliability
study of its in-town water sources, with a project goal of determining the 98-percent reliable firm
yield for these sources. The end result of the study should provide the City with the firm yield for
each of these wells and well sites, such that the City knows how much water is available to be
developed through existing wells and potential future wells at each of its existing well sites.

In January 2008, the City retained Aspect Consulting to undertake a Phase 2 comprehensive
wellhead protection study addressing all wells and source aquifers not addressed in the 2008
Phase 1 wellhead protection study. The first task of this study, which was completed in May
2008, involved compiling the delineated wellhead protection areas (WHPA) for each of the
City’s nine groundwater supply sources. Additional tasks included:

e Preparing an inventory of potential sources of groundwater contamination for the each of
the nine groundwater supply sources;

¢ Ranking each of the contaminant sources identified within each WHPA with respect to its
potential risk for contamination of the City’s well source;

¢ Refining the management strategies identified in the existing WHPP, and development of
new management strategies as appropriate; and

e Updating the existing Monitoring Plan, Contingency Plan, and Spill Response Plan to
address all groundwater supply sources.

Although there are no new potential sources of contamination outlined in the Aspect Consulting
study, there are many new confirmed and suspected sites that were not listed in the Hart Crowser
study (1996). All of these locations were notified in 2009, and again in 2018, about the wellhead
protection area.

As a general operational matter, the City monitors groundwater levels in its well sources to
monitor the sources, and as required by Ecology and related water right authorizations.

DISTRIBUTION SYSTEM WATER QUALITY
MONITORING REQUIREMENTS AND RESULTS

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

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

From 2012 to 2018, coliform monitoring met regulations since samples did not test positive in
more than 5 percent of the routine samples taken each month. Positive samples were found in
September and November of 2016, October of 2014, and June of 2012. All follow-up repeat
samples were negative. The positive samples were likely due to error. Based on the City’s
current population, a minimum of 80 coliform samples per month from different locations
throughout the system are required to be collected. A description of coliform monitoring protocol
and sample locations is described in the City’s Coliform Monitoring Program, which is included
in Appendix 1.

Disinfectant Residual Concentration Monitoring

Disinfection requirements applicable to the City are contained in WAC 246-290-310, which
states that a disinfectant residual concentration of 0.2 mg/L shall be detectable in all active parts
of the distribution system and that the maximum residual disinfectant level shall be 4.0 mg/L for
chlorine and chloramines. Handheld chlorine residuals are recorded each time a coliform sample
is collected; therefore, the City collects a minimum of 80 samples each month in addition to its
online chlorine analyzers. The City’s chlorination targets are to maintain a 0.5 mg/L residual at
the furthest reaches of the distribution system; therefore, water is dosed at the entry point to meet
that target. The City typically doses within the range of 0.8 and 1.0 mg/L; however, water
coming from Tacoma enters the distribution system with a 1.2 to 1.6 mg/L concentration. In
2018 and January through March 18, 2019, free chlorine readings ranged between 0.30 and

1.93 mg/L and averaged 0.84 mg/L throughout the distribution system. The results of residual
disinfectant concentration tests indicate that the City is in compliance with the regulations.

Disinfectants/Disinfection Byproducts Monitoring

THM and HAAS are DBPs that are formed when free chlorine reacts with organic substances
(i.e., precursors), most of which occur naturally. Formation of THM and HAAS are dependent on
such factors as amount and type of chlorine used, water temperature, concentration of precursors,
pH, and chlorine contact time. THM have been found to cause cancer in laboratory animals and
are suspected to be human carcinogens. In response to the Stage 1 and Stage 2 D/DBPR, the City
expanded its distribution system monitoring to include THM and HAAS. The City is required to
collect four THM and four HAAS samples on a quarterly basis. All recent samples show
concentrations below both substances MCLs. Therefore, the City is in compliance with this
regulation. A copy of the City’s Stage 2 D/DBP Monitoring Plan is provided in Appendix I. The
City was granted 40/30 Certification based on historical water quality data, and was therefore not
required to perform an IDSE.

Lead and Copper Monitoring

The Lead and Copper Rule identifies the action level for lead as being greater than 0.015 mg/L,
and the action level for copper as being greater than 1.3 mg/L. The City is required to collect

30 samples every 3 years. The latest tests occurred in September of 2018, which yielded a range
0f 0.001 to 0.0012 mg/L for lead and a range of 0.02 to 0.29 mg/L for copper. These results have
all been satisfactory, since the 90™ percentile concentration of either lead or copper from each
group of samples has not exceeded the action levels.
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Asbestos

Asbestos monitoring is required if the sources are vulnerable to asbestos contamination or if the
distribution system contains more than 10 percent of asbestos cement (AC) pipe. The City has a
9-year waiver with DOH for asbestos monitoring that will expire in December 2019. The last
time an asbestos sample was taken was in December 1998. This sample yielded a concentration
of 0.196 million fibers per liter, whereas the current MCL for asbestos is 7 million fibers per liter
and greater than 10 microns in length. Should the City ever recommence asbestos monitoring, it
must be accomplished during the first 3-year compliance period of each 9-year compliance cycle.
The water sample must be taken at a tap that is served by an asbestos cement pipe under
conditions where asbestos contamination is most likely to occur.
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7| WATER SYSTEM ANALYSIS
INTRODUCTION

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

PRESSURE ZONES

The ideal static pressure of water supplied to customers is between 40 and 80 pounds per square
inch (psi). Pressures within a water distribution system are commonly as high as 120 psi,
requiring pressure reducing valves (PRVs) on individual service lines to reduce the pressure to
80 psi or less. It is difficult for the City’s water system (and most others) to maintain distribution
pressures between 40 and 80 psi, primarily due to the topography of the water service area.

Table 7-1 lists each of the City’s 11 pressure zones (the north and south sections of the 240 Zone
and 360 Zone are evaluated separately), the highest and lowest elevation served in each zone, and
the minimum and maximum distribution system pressures within each zone based on maximum
static water conditions (full reservoirs with no demand). While this table presents the results of
the pressure evaluations based on the adequacy of the pressure zones under static conditions, the
hydraulic analysis section later in this chapter presents the results of the pressure evaluations
based on the adequacy of the water mains under dynamic conditions.
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Table 7-1
Minimum and Maximum Distribution System Static Pressures

Highest Elevation Served Lowest Elevation Served
Elevation Static Pressure Elevation Static Pressure
Pressure Zone (feet) (psi) (feet) (psi)
Existing System
240 Zone 135 46 20 95
271 Alvord Zone 183 38 79 83
308 Hilltop Zone' 133 86 119 92
339 Seattle Zone 268 31 74 115
354.5 Zone 272 36 94 113
366 Stetson Zone 234 57 174 83
368 Weiland Zone 219 65 106 114
416 Zone® 312 45 83 144
485 Zone 397 38 154 143
529 Zone 434 41 277 109
575 Zone 445 56 408 73
587 Zone 454 58 327 112
590 Zone 504 37 286 132

Projected 20-year System with Improvements

240 Zone 135 46 20 95
271 Alvord Zone 183 38 79 83
308 Hilltop Zone' 133 86 119 92
339 Seattle Zone 268 31 74 115
354.5 Zone 272 36 94 113
366 Stetson Zone 234 57 174 83
368 Weiland Zone 219 65 106 114
416 Zone? 312 45 83 144
485 Zone 397 38 154 143
529 Zone 434 41 277 109
575 Zone Converted to 587 Zone
587 Zone 454 58 327 112
590 Zone 471 51 286 132
640 Zone 504 59 383 111

(1) Hydraulic grade line of the 308 Hilltop Zone measured as 332 feet in November 2017.
(2) No direct service connections exist in the 416 Zone, but the zone was included to identify pressures
within the 416 Zone infrastructure.

The City is currently providing water at pressures of at least 40 psi to services in each zone
except for the 271 Alvord, 339 Seattle, 354.5, 485, and 590 Zones, as shown in Table 7-1. The
low pressures in the 339 Seattle Zone occur in the Carter Place cul-de-sac, just east of Van De
Vanter Avenue. The low pressures in the 354.5 Zone occur near the intersection of Reith Road
and S 253" Street, and near the intersection of S 254™ Street and 45" Avenue S. The low
pressures in the 590 Zone occur within and adjacent to SE 248™ Street, including portions of
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121% Place SE and 120" Avenue SE near their intersections with SE 248" Street. The low
pressure areas in the 590 Zone will be converted to the 640 Zone in the future, as described in
Chapter 9.

Pressures over 120 psi occur in the 416, 485, and 590 Zones. The 416 Zone does not have any
direct service connections, but the high pressures in the zone occur near the intersection of
93" Avenue S and S 218™ Street in the 16-inch-diameter transmission main between the

6 Million Gallon (MG) #1 Reservoir and the 6 MG #2 Reservoir. The high pressures in the
590 Zone occur within 100" Avenue SE, between SE 227%™ Street and SE 225" Place.

The proposed 20-year planning period static pressures are shown in the bottom section of
Table 7-1. These static pressures assume that the pressure zone improvement projects described
in Chapter 9 are completed, and that services located on or near the boundary of two pressure
zones are connected to the pressure zone that provides more suitable pressures.

SOURCE CAPACITY EVALUATION

This section evaluates the combined capability of the City’s existing sources to determine if they
have sufficient capacity to meet the overall demands of the water service area based on existing
and future water demands. The section that follows will address the evaluation of the individual
facilities to determine if they have sufficient capacity to meet the existing and future demands of
the individual zone, or zones, that they supply.

ANALYSIS CRITERIA

Supply facilities must be capable of adequately and reliably supplying high-quality water to the
system. In addition, supply facilities must provide a sufficient quantity of water at pressures that
meet the requirements of Washington Administrative Code (WAC) 246-290-230. The evaluation
of the combined capacity of the sources in this section is based on the criteria that they provide
supply to the system at a rate that is equal to or greater than the maximum day demand (MDD) of
the system.

SOURCE CAPACITY ANALYSIS RESULTS

The combined capability of the City’s active sources to meet both existing and future demand
requirements, based on existing pumping capacities of the individual supply facilities, is
presented in Table 7-2. The demands used in the evaluation for 2028 and 2038 are future
demand projections without reductions from water use efficiency efforts, as shown in Table 4-12
of Chapter 4. Therefore, if additional reductions in water use are achieved through water use
efficiency efforts, the total source capacity required in the future will be less than that shown in
Table 7-2.
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Table 7-2
Water Source Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
Maximum Day Demand 11,629 11,867 12,375 13,208
Available Source Capacity (gpm)
208th Street/212th Street Wellfield 3,500 3,500 3,500 3,500
Armstrong Springs Wells 1,050 1,050 1,050 1,050
Clark Springs 5,400 5,400 5,400 5,400
East Hill Well 1,900 1,900 1,900 1,900
Garrison Creek Well 500 500 500 500
Kent Springs 3,680 3,680 3,680 3,680
O'Brien Well' 0 0 0 0
Seven Oaks Well 350 350 350 350
Regional Water Supply System 8,778 8,778 8,778 8,778
Total Source Capacity 25,758 25,T>8 25,T>8 25,T>8

Surplus or Deficient Source Capacity (gpm)
Surplus or Deficiency 13,529 13,291 12,783 11,950
(1) Currently not utilized for water quality purposes, but is equipped with pumping equipment
capable of providing up to 243 gpm to the system.

The results of the analysis indicate that the City has approximately 13,530 gallons per minute
(gpm) of surplus source capacity to meet existing (year 2018) demands. Chart 7-1 shows the
relationship between future projected supply and demands.
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Chart 7-1
Future Water Supply and Demand Projections
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WATER SUPPLY FACILITIES EVALUATION

This section evaluates the existing supply facilities to determine if they have sufficient capacity
to provide water supply at a rate that meets the existing and future demands of each of the zones
that they supply. Figures 2-1 and 2-2 in Chapter 2 display the pressure zones described within
this section. This section also identifies deficiencies that are not related to the capacity of the
supply facilities.

ANALYSIS CRITERIA

The evaluation to determine if supply facilities have adequate capacity is based on one of two
criteria, as follows: 1) if the pressure zone that the facility provides supply into has water storage,
then the amount of supply required is equal to the MDD of the zone; or 2) if the pressure zone
that the facility provides supply into does not have water storage, then the amount of supply
required is equal to the peak hour demand (PHD) of the zone. The higher supply requirement of
the latter criteria is compensating for the lack of equalizing storage that is typically utilized to
provide short-term supply during times of peak system demands.

The available supply to each pressure zone is based on the maximum pumping capacity of each
facility with all pumping units operating, per the requirements of WAC 246-290-230. The
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Washington State Department of Health (DOH) Water System Design Manual recommends that
additional capacity or redundancy be considered, and that new pumping facilities be designed to
provide the average day demand (ADD) of the zone with the largest pumping unit out of service.
Calculations were performed for each pressure zone based on each criterion, with a description of
the results provided for each pressure zone in the following sections.

SUPPLY ANALYSIS RESULTS

Valley Operating Area

240 Zone

All the City’s sources are capable of directly or indirectly supplying the 240 Zone, with indirect
supply from Clark Springs and the East Hill Well capable of being transferred to the 240 Zone
via interties with the Kent Springs Transmission Main that supplies the 240 Zone’s Guiberson
Reservoir. Additionally, multiple sources, including the Armstrong Springs Wells, Seven Oaks
Well, and the City’s Regional Water Supply System (RWSS) Point of Delivery (POD) #3 supply
either the 240 Zone via the Kent Springs Transmission Main or the East Hill operating area. For
the purposes of the supply analysis, supply from the Armstrong Springs Wells and the Seven
Oaks Well were assumed to be entirely available to the 240 Zone as they are not needed to meet
the East Hill operating area supply requirements during normal operations. The majority of the
City’s total RWSS supply has historically been to the 590 Zone, with approximately 67 percent
supplied to the 590 Zone in 2016 compared to approximately 33 percent supplied to the

240 Zone in 2016. The 2016 RWSS supply percentages have been assumed to be applicable for
the 2018, 2028, and 2038 planning periods.

Table 7-3 summarizes the current and future supply requirements of the 240 Zone based on
existing and projected water demands for the operating area. Table 7-3 also summarizes the
amount of water supply available to the 240 Zone, assuming supply from Clark Springs and the
East Hill Well is exclusively conveyed to other zones and is not available to the 240 Zone. The
results of the analyses indicate that the existing and proposed configurations and capacities of the
240 Zone facilities are sufficient to meet both existing and future demands. In the event that the
240 Zone’s largest source (Kent Springs) is out of service, the remaining facilities have sufficient
capacity to meet projected MDD of the 240 Zone beyond the 10-year planning period. If the
O’Brien Well is considered available to the system, the City’s supply facilities have sufficient
capacity to meet projected MDD of the 240 Zone through the 20-year planning period in the
event that Kent Springs is out of service.
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WATER SYSTEM ANALYSIS

Table 7-3
240 Zone Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)

Required Supply (gpm)
240 Zone MDD 6,676 6,813 7,069 7,685
Other Zones MDD' 777 792 831 847

Total Required Supply 7,452 7,605 7,900 8,532
Available Supply Capacity (gpm)
208th Street/212th Street Wellfield 3,500 3,500 3,500 3,500
Armstrong Springs Wells® 1,050 1,050 1,050 1,050
Garrison Creek Well 500 500 500 500
Kent Springs 3,680 3,680 3,680 3,680
O'Brien Well® 0 0 0 0
Seven Oaks Well? 350 350 350 350
Regional Water Supply System® 2,926 2,926 2,926 2,926
Total Supply Capacity 12,006 12,006 12,006 12,006
Surplus or Deficient Supply Capacity (gpm)
Surplus or mciency 4,554 4,401 4,106 3,474

(1) The MDD of the West Hill zones is included in the 240 Zone supply evaluation. Demands in
excess of these zone's MDD (i.e., PHD or fire flow) are supplied by the 240 Zone Reservoirs.

(2) Supply from these facilities also can be conveyed to the Clark Springs Transmission Main.

(3) Currently not utilized for water quality purposes but is equipped with pumping equipment
capable of providing up to 243 gpm to the system.

(4) The City's portion of the available RWSS capacity is 12.64 MGD (8,778 gpm), with water
being supplied to the 240 Zone (via the Kent Springs Transmission Main) or the 590 Zone.
RWSS supply is provided at two delivery points; POD #1, which conveys supply directly to the
240 Zone; and POD #3, which can supply either the 240 Zone or the 590 Zone. The maijority
of the City's total RWSS supply historically has been to the 590 Zone. In 2016, approximately
67 percent of the City's RWSS supply was conveyed to the 590 Zone, with approximately 33
percent of the RWSS supply conveyed to the 240 Zone. For the purposes of these analyses,
67 percent of the City's RWSS capacity was assumed to be available in the 590 Zone, with the
remaining 33 percent available in the 240 Zone.

West Hill Operating Area

All water supply to the West Hill operating area currently is provided by Pump Station #3. It is
expected that a future booster pump station (BPS) adjacent to S 228 Street just east of the Green
River will be constructed by 2028 and will provide additional redundancy and an additional
1,000 gpm of firm capacity to the West Hill operating area. This alone is more than sufficient
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capacity to meet the projected 20-year MDD of the West Hill operating area. The future BPS is
anticipated to pump 240 Zone water to the 587 Zone, and is expected to be the West Hill
operating area’s primary supply in the future. The proposed West Hill operating area supply
improvements are described in additional detail in Chapter 9.

354.5 Zone

All water supply to the West Hill operating area is currently provided by Pump Station #3, which
pumps 240 Zone water directly to the 354.5 Zone. Pump Station #3 is currently required to
supply the MDD of the 354.5 Zone, as well as the MDD of the 529, 575, and 587 Zones, which
are supplied via subsequent pump stations downstream of the 354.5 Zone. It is anticipated that
additional supply will be available to the 354.5 Zone in future planning periods following
completion of a future West Hill BPS via pressure reducing valves from other West Hill
operating area zones. Table 7-4 summarizes the current and future supply requirements of the
354.5 Zone based on existing and projected water demands for the operating area. Table 7-4 also
summarizes the amount of water supply available to the 354.5 Zone. The results of the analyses
indicate that the existing and proposed configurations and capacities of the 354.5 Zone facilities
are sufficient to meet both existing and future demands. In the event that one of the Pump Station
#3 pumps is out of service, the remaining pump has sufficient capacity to meet the 2016 and
2018 MDD of the operating area. Following completion of the proposed West Hill BPS, the
available supply capacity to the 354.5 Zone will be sufficient to meet the projected 20-year MDD
of the operating area in the event that either Pump Station #3 or the proposed West Hill BPS are
out of service.
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Table 7-4
354.5 Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
354.5 Zone MDD 98 100 117 120
Other Zones MDD'? 678 692 0 0
Total Required Supply 777 792 117 120
Available Supply Capacity (gpm)
Pump Station #3 - Pump 1 900 900 900 900
Pump Station #3 - Pump 2 900 900 900 900
529 to 354.5 Zone PRVs> 0 0 286 273
Total Supply Capacity 1,800 1,800 2,086 2,073

Surplus or Deficient Supply Capacity (gpm)
Surplus or Deficiency 1,023 1,008 B 1,969 1,953
(1) The MDD of the 529, 575, and 587 Zones is included in the 2016 and 2018 supply evaluation
for the 354.5 Zone. Demands in excess of these zone's MDD (i.e., PHD or fire flow) are supplied
by the Reith Road Standpipe.
(2) The proposed West Hill BPS will supply the other West Hill pressure zones in 2028 and 2038;
therefore, these zones will not require supply to be conveyed via the 354.5 Zone and Pump
Station #3.

(3) The 2028 and 2038 supply capacity available via PRVs is the difference between the proposed
1,000 gpm West Hill BPS firm capacity and the MDD of the 529 and 587 Zones.

529 Zone

The 529 Zone currently is supplied exclusively by Pump Station #4, which pumps 354.5 Zone
water to the 529 Zone. Pump Station #4 currently is required to supply the MDD of the

529 Zone, as well as the MDD of the 575 and 587 Zones, which are supplied via subsequent
pump stations that pump out of the 529 Zone. It is anticipated that additional supply will be
available to the 529 Zone in future planning periods following completion of a future West Hill
BPS via PRVs from the 587 Zone. Table 7-5 summarizes the current and future supply
requirements of the 529 Zone based on existing and projected water demands for the operating
area. Table 7-5 also summarizes the amount of water supply available to the 529 Zone. The
results of the analyses indicate that the existing and proposed configurations and capacities of the
529 Zone facilities are sufficient to meet both existing and future demands. However, sufficient
fire flow is not available throughout the existing 529 Zone, as presented in the Storage Analysis
Results section of this chapter. The proposed West Hill operating area supply improvements
described in additional detail in Chapter 9 will resolve the existing zone-wide fire flow supply
deficiency in the 529 Zone.
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Table 7-5
529 Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
529 Zone MDD 320 327 336 342
Other Zones MDD'? 358 365 117 120
Total Required Supply 678 692 454 462
Available Supply Capacity (gpm)
Pump Station #4 - Pump 1 900 900 900 900
Pump Station #4 - Pump 2 900 900 900 900
Pump Station #4 - Pump 3 2,000 2,000 2,000 2,000
587 to 529 Zone PRVs® 0 0 622 615
Total Supply Capacity 3,800 3,800 4,422 4,415

Surplus or Deficient Supply Capacity (gpm)
Surplus or Deficiency 3,122 3,108 3,969 3,953
(1) The MDD of the 575 and 587 Zones is included in the 529 Zone supply evaluation for 2016
and 2018. Demands in excess of the 575 and 587 Zone's MDD (i.e., PHD or fire flow) are
supplied by the Cambridge Tank.

(2) The MDD of the 354.5 Zone is included in the 529 Zone supply evaluation for 2028 and 2038.
Following construction of the proposed West Hill BPS, the primary supply to the 354.5 Zone will
be from PRVs between the 529 and 354.5 Zones.

(3) The 2028 and 2038 supply capacity available via PRVs is the difference between the proposed
1,000 gpm West Hill BPS firm capacity and the MDD of the 587 Zone.

In the event that any of the Pump Station #4 pumps are out of service, the remaining pumps have

sufficient capacity to meet the 2016 and 2018 MDD of the operating area. Following completion

of the proposed West Hill BPS, the available supply capacity to the 529 Zone will be sufficient to
meet the projected 20-year MDD of the operating area in the event that either Pump Station #4 or
the proposed West Hill BPS are out of service.

575 Zone

The 575 Zone is a closed pressure zone currently provided normal supply by Pump Station #7,
which pumps 529 Zone water to the 575 Zone. During fire or emergency events wherein Pump
Station #7 pumps more than 450 gpm for 3 minutes, Pump Station #7 shuts down and the

575 Zone converts to the 529 Zone, with supply conveyed to the 575 Zone customers from the
529 Zone via a check valve in Pump Station #7. Table 7-6 summarizes the current and future
supply requirements of the 575 Zone based on existing and projected water demands for the
operating area. Table 7-6 also summarizes the amount of water supply available to the 575 Zone.
The results of the analyses indicate that the existing and proposed configurations and capacities
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of the 575 Zone facilities are sufficient to meet both existing and future PHDs. However,
sufficient fire flow is not available throughout the existing 575 Zone, as presented in the Storage
Analysis Results section of this chapter. It is anticipated that the 575 Zone will be converted to
the 587 Zone in future planning periods and will be supplied directly by a future West Hill
Reservoir. The supply evaluation presented in Table 7-6 is based on the 575 Zone remaining a
closed zone (and not being converted to the 587 Zone), for conservatism, and in the event that the
conversion to the 587 Zone is delayed. The proposed West Hill operating area supply
improvements described in additional detail in Chapter 9 will resolve the existing fire flow
supply deficiency in the 575 Zone.

Table 7-6
575 Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (g_jpm)
575 Zone PHD 88 89 94 97
575 Zone Maximum Fire Flow' --- --- --- ---
Total Required Supply 88 89 94 97
Available Supply Capacity (gpm)
Pump Station #7 - Pump 1° 0 0 0 0
Pump Station #7 - Pump 2 250 250 250 250
Pump Station #7 - Pump 3 250 250 250 250
Largest Pump Out of Service® (250) (250) (250) (250)
Total Supply Capacity 250 250 250 250

Surplus or Deficient Supply Capacity (gpm)
Surplus or mciency 162 161 156 153
(1) Fire flow is currently provided by the 529 Zone; therefore, it is not included in the 575 Zone
supply evaluation. Fire flow in future planning periods will be provided by a future West Hill
BPS and reservoir in the 587 Zone; therefore, it is not included in the 575 Zone supply
(2) Pump 1 was removed from service in 2009.
(3) DOH Water System Design Manual 10.1.2 recommends that at least 30 psi be provided
during PHDs in a closed zone with the largest capacity booster pump out of service.

587 Zone

The 587 Zone currently is a closed pressure zone provided normal supply by Pump Station #6,
which pumps 529 Zone water to the 587 Zone. During fire or emergency events wherein Pump
Station #6 pumps more than 1,220 gpm for 2 minutes, Pump Station #6 shuts down and the

587 Zone converts to the 529 Zone, with supply conveyed to 587 Zone customers via two check
valves from the 529 Zone. It is anticipated that additional supply will be available to the

587 Zone in the 10- and 20-year planning periods following completion of a future West Hill
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BPS. A future 587 Zone reservoir is also anticipated to be constructed, providing additional
redundancy to the 587 Zone and the West Hill operating area. Following completion of a future
587 Zone reservoir, the 587 Zone will not be considered a closed zone, and the 587 Zone supply
facilities will be required to supply the MDD of the 587 Zone with all pumps operational, instead
of the current requirement of supplying the PHD of the zone with the largest capacity booster
pump out of service. It is anticipated that the primary West Hill operating area supply in future
planning periods will be the future West Hill BPS; therefore, the MDD of the other West Hill
pressure zones is included in the supply requirements for the future planning periods.

Table 7-7 summarizes the current and future supply requirements of the 587 Zone based on
existing and projected water demands for the operating area. Table 7-7 also summarizes the
amount of water supply available to the 587 Zone. The results of the analyses indicate that the
existing and proposed configurations and capacities of the 587 Zone facilities are sufficient to
meet both existing and future domestic demands. However, sufficient fire flow is not available
throughout the existing 587 Zone, as presented in the Storage Analysis Results section of this
chapter. The proposed West Hill operating area supply improvements described in additional
detail in Chapter 9 will resolve the existing fire flow supply deficiency in the 587 Zone.
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Table 7-7
587 Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
587 Zone MDD -—- - 378 385
587 Zone PHD 435 444 - -
587 Zone Maximum Fire Flow'
Other Zones MDD - - 454 462
Total Required Supply 435 444 831 847
Available Supply Capacity (gpm)
Pump Station #6 - Pump 1 200 200 200 200
Pump Station #6 - Pump 2 450 450 450 450
Pump Station #6 - Pump 3 550 550 550 550
Pump Station #8 (HWD Intertie)? — —
Largest Pump Out of Service® (550) (550) 0 0
Future West Hill BPS Firm Capacity 1,000 1,000
Total Supply Capacity 650 650 2,200 2,200

Surplus or Deficient Supply Capacity (gpm)
Surplus or Deficiency 215 206 1,369 1,353
(1) Fire flow is currently provided by the 529 Zone; therefore, it is not included in the 587 Zone
supply evaluation. Fire flow in future planning periods will be provided by a future West Hill
reservoir in the 587 Zone, and is not included in the 587 Zone supply evaluation.
(2) Pump Station #8 is used in emergency situations to pump water from Highline Water District to
the 587 Zone and other West Hill Zones. Pump Station #8 consists of three identical 400 gpm
pumps equipped with VFDs, but is not included in the 587 Zone supply evaluation because the
facility is used only when Pump Station #6 is out of service.
(3) DOH Water System Design Manual 10.1.2 recommends that at least 30 psi be provided
during PHDs in a closed zone with the largest capacity booster pump out of service. The largest
pump was not assumed to be out of service in future planning periods wherein a future 587 Zone
West Hill reservoir is constructed and the 587 Zone is no longer a closed pressure zone.

East Hill Operating Area

Water supply to the East Hill operating area currently is provided by multiple sources directly to
the 416 and 590 Zones, with the supply to the other East Hill pressure zones conveyed by Pump
Station #5 and multiple PRVs. The easterly portion of the existing 590 Zone is expected to be
converted to a 640 Zone prior to 2028; therefore, a 640 Zone supply analysis is included within
this section. The proposed 640 Zone creation improvements are described in additional detail in
Chapter 9.
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The Armstrong Springs Wells, Seven Oaks Well, and RWSS POD #3 can supply either the

240 Zone via the Kent Springs Transmission Main or the East Hill operating area. For the
purposes of the supply analysis, supply from the Armstrong Springs Wells and the Seven Oaks
Well were assumed to be entirely available to the 240 Zone because RWSS POD #3 and other
supply facilities are capable of supplying the East Hill operating area and have sufficient capacity
to meet the existing and projected supply requirements of the East Hill operating area without
supply from the Armstrong Springs Wells and the Seven Oaks Well. The majority of the City’s
total RWSS supply historically has been to the 590 Zone, with approximately 67 percent supplied
to the 590 Zone in 2016 compared to approximately 33 percent supplied to the 240 Zone in 2016.
The 2016 RWSS supply percentages have been assumed to be applicable for the 2018, 2028, and
2038 planning periods.

416 Zone

The 416 Zone does not have any direct service connections but includes the 6 MG #1 Reservoir
which serves as the termination point of the Clark Springs Transmission Main. Water stored in
the 6 MG #1 Reservoir may be pumped to the 485 Zone or 590 Zone by Pump Station #5. Water
pumped to the 485 Zone is stored in the 125K Tank, is consumed by customers within the

485 Zone, and is conveyed to five zones each supplied by a single PRV station (271 Alvord,

308 Hilltop, 339 Seattle, 366 Stetson, and 368 Weiland Zones). The 416 Zone supply analysis
considers the combined MDD of these pressure zones.

Supply from the Armstrong Springs Wells, Clark Springs, the Seven Oaks Well, and the

590 Zone (via a normally closed valve at the 114" Street valve station) can be conveyed to the
416 Zone in the Clark Springs Transmission Main. Supply from the 590 Zone can also be
conveyed to the 416 Zone through a bypass valve in the Pump Station #5 pump manifold. For the
purposes of these analyses, supply from the Armstrong Springs Wells, the Seven Oaks Well, and
the 590 Zone were assumed to be entirely available to the 240 Zone because the supply capacity
of Clark Springs is sufficient to meet the combined MDD of the pressure zones supplied by the
416 Zone. In the event that the Clark Springs source is out of service or is otherwise unable to
supply the 416 Zone, supply from the Armstrong Springs Wells and the Seven Oaks Well is
capable of supplying the 416 Zone.

Table 7-8 summarizes the current and future supply requirements of the 416 Zone based on
existing and projected water demands for the zone. Table 7-8 also summarizes the current and
future amount of water supply available to the 416 Zone. The results of the analyses indicate that
the existing and proposed configurations are of sufficient capacity to meet both existing and
future demands.
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Table 7-8
416 Zone Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (g_]pm)
416 Zone MDD' 0 0 0 0
Other Zones MDD? 467 476 554 630
Total Required Supply 467 476 554 630
Available Supply Capacity (g_;pm)

Armstrong Springs Wells® 0 0 0 0
Clark Springs 5,400 5,400 5,400 5,400
Seven Oaks Well® 0 0 0 0
290 Zone Intertie at 114th Street Valve Station 0 0 0 0
Total Supply Capacity 5,400 5,400 5,400 5,400

Surplus or Deficient Supply Capacity (gpm)
Surplus or mciency 4,933 4,924 4,846 4,770
(1) No direct service connections exist within the 416 Zone. Water stored in, and supplied to, the
416 Zone is conveyed to other pressure zones via Pump Station #5 and the transmission main to the
Garrison Creek (6 MG #2) Reservoir.

(2) The MDD of the 271 Alvord, 308 Hilltop, 339 Seattle, 366 Stetson, 368 Weiland, and 485 Zones are
included in the 416 Zone supply evaluation. Demands in excess of these zone's MDD (i.e., PHD or fire
flow) are supplied by the 125K Tank in the 485 Zone.

(3) Supply from the Armstrong Springs Wells and the Seven Oaks Well were assumed to be entirely
available to the 240 Zone.

485 Zone

The 485 Zone is primarily supplied by Pump Station #5, with supplemental supply provided from
the 590 Zone via multiple PRV stations. During normal operations, the Pump Station #5 small
pumps (Pumps 1 and 2) supply the 485 Zone. Pump 2 is a dual speed pump that is also capable
of supplying the 590 Zone. Pump Station #5 is required to supply the MDD of the 485 Zone, as
well as the MDD of the 271 Alvord, 308 Hilltop, 339 Seattle, 366 Stetson, and 368 Weiland
Zones, which are supplied via subsequent PRV stations. Table 7-9 summarizes the current and
future supply requirements of the 485 Zone based on existing and projected water demands for
the zone. Table 7-9 also summarizes the amount of water supply available to the 485 Zone. The
results of the analyses indicate that the existing and proposed configurations and capacities of the
485 Zone facilities are sufficient to meet both existing and future MDDs, with and without the
largest pumping unit in service.
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Table 7-9
485 Zone (Open System) Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
485 Zone MDD 404 — 412 463 513
Other Zones MDD' 63 64 91 117
Total Required Supply 467 476 554 630
Available Supply Capacity (gpm)

Pump Station #5 - Pump 1 1,225 1,-225 1,225 1,225
Pump Station #5 - Pump 2 1,225 1,225 1,225 1,225
Pump Station #5 - Pump 3 * 0 0 0 0
Pump Station #5 - Pump 4 * 0 0 0 0
590 to 485 Zone PRVs® 6,750 6,750 6,750 6,750
Total Supply Capacity 9,200 9,200 9,200 9,200

Surplus or Deficient Supply Capacity (gpm)
Surplus or mciency 8,733 8,724 8,646 8,570
(1) The MDD of the 271 Alvord, 308 Hilltop, 339 Seattle, 366 Stetson, and 368 Weiland Zones
are included in the 485 Zone supply evaluation. Demands in excess of these zone's MDD (i.e.,
PHD or fire flow) are supplied by the 125K Tank.

(2) Pump Station #5 large pumps supply the 590 Zone and are unavailable to provide direct
supply to the 485 Zone.

(3) Surplus supply available in the 590 Zone presented as available to the 485 Zone, up to the
maximum physical capacity of the PRVs, which is calculated to be 5,400 gpm based on the
maximum suggested intermittent flow through three 6-inch-diameter Cla-Val 90-01 PRVs.

As presented in the Storage Analysis Results section of this chapter, the only direct storage
facility in the 485 Zone is the 125K Tank, which does not have sufficient capacity to meet the
storage needs of the 485 Zone and subsequent zones via PRVs. A closed system supply
evaluation for the 485 Zone is shown in Table 7-10, which indicates that sufficient supply from
the 590 Zone can be conveyed to the 485 Zone via PRVs in the event that the 125K Tank and the
Pump Station #5 small pumps (Pumps 1 and 2) are offline to meet the existing and future
demands of the 485 Zone.

7-16
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Table 7-10
485 Zone (Closed System) Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
485 Zone PHD 590 602 677 749
Other Zones PHD' 92 94 133 171
Maximum Fire Flow Requirement? 3,282 3,282 3,282 3,282
Total Required Supply 3,964 3,978 4,091 4,203
Available Supply Capacity (gpm)

Pump Station #5 - Pump 1 0 0 0 0
Pump Station #5 - Pump 2 0 0 0 0
Pump Station #5 - Pump 3 ° 0 0 0 0
Pump Station #5 - Pump 4 ° 0 0 0 0
590 to 485 Zone PRVs' 6,750 6,750 6,750 6,750
Total Supply Capacity 6,750 6,750 6,750 6,750

Surplus or Deficient Supply Capacity (gpm)
Surplus or mciency 2,786 2,ﬁ2 2,659 2,54'7
(1) The PHD of the 271 Alvord, 308 Hilltop, 339 Seattle, 366 Stetson, and 368 Weiland Zones
are included in the 485 Zone supply evaluation.
(2) Kent Hillside Church.
(3) Pump Station #5 large pumps supply the 590 Zone and are unavailable to provide direct
supply to the 485 Zone.
(4) Surplus supply available in the 590 Zone presented as available to the 485 Zone, up to the
maximum physical capacity of the PRVs, which is calculated to be 5,400 gpm based on the
maximum suggested intermittent flow through three 6-inch-diameter Cla-Val 90-01 PRVs.

590 Zone

The 590 Zone is supplied by RWSS POD #3, the East Hill Well, and Pump Station #5. During
normal operations, the Pump Station #5 small pumps (Pumps 1 and 2) supply the 485 Zone.
Pump 2 is a dual speed pump that is also capable of supplying the 590 Zone. For the purposes of
the supply analyses presented in this section, the Pump 2 was assumed to be unavailable to the
590 Zone. The Pump Station #5 large pumps (Pumps 3 and 4) supply the 590 Zone during
normal operations.

The majority of the City’s total RWSS supply has historically been to the 590 Zone, with
approximately 67 percent supplied to the 590 Zone in 2016 compared to approximately

33 percent supplied to the 240 Zone in 2016. The 2016 RWSS supply percentages have been
assumed to be applicable for the 2018, 2028, and 2038 planning periods. The easterly portion of
the existing 590 Zone is expected to be converted to a 640 Zone prior to 2028 that will be
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supplied by a future 590 to 640 Zone BPS. The 590 Zone supply requirements include the
640 Zone MDD in the future 2028 and 2038 planning periods.

Table 7-11 summarizes the current and future supply requirements of the 590 Zone based on
existing and projected water demands for the zone. Table 7-11 also summarizes the amount of
water supply available to the 590 Zone. The results of the analyses indicate that the existing and
proposed configurations and capacities of the 590 Zone facilities are sufficient to meet both
existing and future MDDs, with and without the largest 590 Zone supply facility in service.
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Table 7-11
590 Zone Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
590 Zone MDD 3,710 3,786 2,822 2,912
Other Zones MDD’ 0 0 1,098 1,132
Total Required Supply 3,710 3,786 3,920 4,045
Available Supply Capacity (gpm)

Pump Station #5 - Pump 1 0 0 0 0
Pump Station #5 - Pump 2 2 0 0 0 0
Pump Station #5 - Pump 3 1,950 1,950 1,950 1,950
Pump Station #5 - Pump 4 1,950 1,950 1,950 1,950
East Hill Well 1,900 1,900 1,900 1,900
King County WD 111 Intertie®
Soos Creek WSD Intertie* —
RWSS POD #3° 5,852 5,852 5,852 5,852
Total Supply Capacity 11,652 11,652 11,652 11,652

Surplus or Deficient Supply Capacity (gpm)
Surplus or Deficiency 7,942 7,866 B 7,732 7,607
(1) The MDD of the 640 Zone is included in the 590 Zone supply evaluation for 2028 and 2038.
(2) Pump Station #5 Pump 2 was assumed to be unavailable to the 590 Zone.
(3) The combined capacity of the three 6-inch meters that comprise the intertie with Water District
111 is 2.0 MGD. The intertie is a two-way intertie and is only used during emergency conditions;
therefore it is not included in this supply capacity evaluation.
(4) The intertie has a capacity of 1.0 MGD, providing water from SCWSD’s 627 Pressure Zone to
the City’s 590 Zone during emergency conditions; therefore it is not included in this supply
capacity evaluation.
(5) The City's portion of the available RWSS capacity is 12.64 MGD (8,778 gpm), with water being
supplied to the 240 Zone (via the Kent Springs Transmission Main) or the 590 Zone. RWSS
supply is provided at two connection points; RWSS POD #1, which conveys supply directly to the
240 Zone; and RWSS POD #3, which can supply either the 240 Zone or the 590 Zone. The
majority of the City's total RWSS supply has historically been to the 590 Zone. In 2016,
approximately 67 percent of the City's RWSS supply was conveyed to the 590 Zone, with
approximately 33 percent of the RWSS supply conveyed to the 240 Zone. For the purposes of
these analyses, 67 percent of the City's RWSS capacity was assumed to be available in the 590
Zone, with the remaining 33 percent available in the 240 Zone.
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640 Zone

The 640 Zone is expected to be created prior to the 2028 planning period and consists of the
easterly portion of the existing 590 Zone. The 640 Zone will be supplied by two future 640 Zone
BPSs, and the existing 640 Tank will provide water storage for the zone. One future 640 Zone
BPS is planned to be constructed at the Blue Boy Standpipe site, and is anticipated to consist of
three 1,750 gpm pumps, resulting in a firm capacity of 3,500 gpm with one pump out of service.
The other future 640 Zone BPS is planned to be constructed at the RWSS POD #3 site, and is
also anticipated to consist of three 1,750 gpm pumps, resulting in a firm capacity of 3,500 gpm
with one pump out of service, and providing the future 640 Zone a redundant supply facility.
Table 7-12 summarizes the future supply requirements of the 640 Zone based on projected water
demands for the zone. Table 7-12 also summarizes the amount of water supply available to the
640 Zone. The results of the analyses indicate that the proposed configuration and capacity of
one of the future 640 Zone BPSs is sufficient to meet future MDDs with the largest pumping unit
out of service.

Table 7-12
640 Zone Supply Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Required Supply (gpm)
640 Zone MDD - 1,098 1,132
Other Zones MDD --- 0 0
Total Required Supply - 1,098 1,132
Available Supply Capacity1 (gpm)

640 Zone BPS (Blue Boy Standpipe Site) -—- - 3,500 3,500
640 Zone BPS (RWSS POD #3 Site) --- 3,500 3,500
Total Supply Capacity --- 7,000 7,000

Surplus or Deficient Supply Capacity (gpm)
Surplus or Deficiency - 5,902 5,868
(1) Firm capacity for each BPS shown (i.e., largest pumping unit in each BPS out of service).
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FACILITY DEFICIENCIES

The West Hill operating area lacks redundancy without the use of the Highline Water District
Emergency Intertie, as Pump Station #3 is the only facility that supplies the West Hill operating
area, and Pump Station #4 is the only facility that can supply the 529, 575, and 587 Zones. If
Pump Station #4 was out of service, these zones would need to be supplied by the Highline
Water District Emergency Intertie, which is limited in capacity to 1,200 gpm based on the
capacity of Pump Station #8. If Pump Station #3 is out of service, the West Hill operating area
could be temporarily supplied by the water stored in the Reith Road Standpipe, which has
capacity to provide approximately 1.7 days of storage to the West Hill operating area during
existing ADD conditions. Improvements to provide redundancy to the West Hill operating area
by constructing additional facilities are described in Chapter 9.

The O’Brien Well is not normally operated because 480-volt power is not available at the facility
and the City has to transport a generator to the site to operate the well pump, sand is present
inside the well screen, and high levels of manganese are present in the groundwater. Manganese
is a secondary contaminant that can stain fixtures and laundry and may lead to aesthetic customer
complaints if not mitigated. Chapter 9 identifies improvements to provide 480-volt power to the
site, redevelop the well, and provide a manganese treatment facility.

STORAGE FACILITIES

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

ANALYSIS CRITERIA

Water storage is typically made up of the following components: operational storage; equalizing
storage; standby storage; fire flow storage; and dead storage. Each storage component serves a
different purpose and will vary from system to system. A definition of each storage component
and the criteria used to evaluate the capacity of the City’s storage tanks is provided below.

Operational Storage — Volume of the reservoir used to supply the water system under normal
conditions when the source or sources of supply are not delivering water to the system (i.e.,
sources are in the off mode). Operational storage is the average amount of drawdown in the
reservoir during normal operating conditions, which represents a volume of storage that most
likely will not be available for equalizing storage, fire flow storage, or standby storage. The
operational storage is based on the amount of storage between the fill, or pump starting setpoint
level, and the overflow elevation of the tank.

Equalizing Storage — Volume of the reservoir used to supply the water system under peak
demand conditions when the system demand exceeds the total rate of supply of the sources. DOH
requires that equalizing storage be stored above an elevation that will provide a minimum
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pressure of 30 psi at all service connections throughout the system under PHD conditions.
Because the City’s supply sources primarily operate on a “call on demand” basis to fill the
reservoirs, the equalizing storage requirements are determined with Equation 9-1 from the DOH
Water System Design Manual that considers the difference between the system PHD and the
combined capacity of the supply sources.

Equation 9-1: ES = (PHD - Qs)(150 minutes), but in no case less than zero

Where:
ES = Equalizing Storage, in gallons
PHD = Peak Hour Demand, in gpm

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

The capacities of the sources that supply each zone are sufficient to meet the peak hour demands
of their zones. Therefore, the equalizing storage requirement for each supply area is zero.

Standby Storage — Volume of the reservoir used to supply the water system under emergency
conditions when supply facilities are out of service due to equipment failures, power outages,
loss of supply, transmission main breaks, and any other situation that disrupts the supply source.
DOH requires that standby storage be stored above an elevation that will provide a minimum
pressure of 20 psi at all service connections throughout the system. The criteria for determining
the standby storage requirements for the City’s system, which has multiple supply sources, is
based on Equation 9-3 from the DOH Water System Design Manual, which requires average day
demand and supply source capacity data. The amount required is sufficient to supply the system
for a 48-hour period when the primary supply facility is out of service and the system is
experiencing average day demands.

Equation 9-3: SB = (2 days)[(ADD)(N) — tm (Qs — Q)]

Where:

SB = Standby Storage, in gallons

ADD = Average Day Demand per equivalent residential unit (ERU), in gallons per
day (gpd) per ERU

N= Number of ERUs

Qs= Sum of all installed and continuously available sources, except emergency
supply, in gpm

QL= The capacity of the largest source available to the system, in gpm

tm = Time the remaining sources are pumped on the day when the largest

source is not available, in minutes. Unless otherwise restricted, this value
is 1,440 minutes.

In addition to the standby storage requirements calculated from Equation 9-3, DOH recommends
that the minimum standby storage volume be no less than 200 gallons per ERU.

Fire Flow Storage — Volume of the reservoir used to supply water to the system at the maximum
rate and duration required to extinguish a fire at the building with the highest fire flow
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requirement. The magnitude of the fire flow storage is the product of the fire flow rate and
duration of the system’s maximum fire flow requirement established by the local fire authority,
the Puget Sound Regional Fire Authority. DOH requires that fire flow storage be stored above an
elevation that will provide a minimum pressure of 20 psi at all points throughout the distribution
system under MDD conditions.

The fire flow storage requirements shown in the analyses that follow are based on the maximum
fire flow requirements in each pressure zone. The maximum fire flow requirement in the

240 Zone is 5,000 gpm for a 4-hour duration, which is equivalent to 1,200,000 gallons. The
maximum fire flow requirement in the 354.5 Zone is 1,650 gpm for a 2-hour duration, which is
equivalent to 198,000 gallons. The maximum fire flow requirement in the 529 Zone operating
area and in the 587 Zone operating area is 4,600 gpm for a 4-hour duration, which is equivalent
to 1,104,000 gallons. The maximum fire flow requirement in the 485 Zone is 3,282 gpm for a
4-hour duration, which is equivalent to 787,680 gallons. The maximum fire flow requirement in
the 590 Zone operating area is 4,600 gpm for a 4-hour duration, which is equivalent to
1,104,000 gallons. The maximum fire flow requirement in the future 640 Zone operating area is
3,500 gpm for a 3-hour duration, which is equivalent to 630,000 gallons.

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

STORAGE ANALYSIS RESULTS

System-Wide Storage

The storage analyses are based on an evaluation of the existing storage facilities providing water
to the City’s distribution system. The maximum combined storage capacity of the City’s
reservoirs is 23.33 MG, as shown in Table 7-13. Operational storage is based on BPS setpoints
provided by the City. Equalizing storage is based on the results of Equation 9-1 from the DOH
Water System Design Manual. Standby storage is based on providing 200 gallons of storage per
ERU, which is more conservative than the results of Equation 9-3 from the DOH Water System
Design Manual. There is currently 3.76 MG of dead storage (i.c., non-usable storage) in the
water system, of which 3.65 MG is within the 590 Zone. The results of the existing storage
evaluation, as shown in Table 7-13, indicate that the existing (2018) system has a storage surplus
of approximately 5.82 MG.
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Table 7-13
System-Wide Storage Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity 23.33 23.33 30.28 30.28
Dead (Non-usable) Storage 3.76 3.76 6.06 6.06
Total Available Storag_;e 19.57 19.57 24.22 24.22
Required Storage (MG)
Operational Storage 3.57 3.57 412 412
Equalizing Storage 0.00 0.00 0.00 0.00
Standby Storage 8.97 9.22 9.61 10.26
Fire Flow Storage 1.20 1.20 1.20 1.20
Total Required Storage 13.74 13.99 14.93 15.58
Surplus or Deficient Storage (MG)
Surplus or Deficient Amount 5.82 5.58 9.29 8.64

The system’s future storage requirements, also shown in Table 7-13, were computed for the
10- and 20-year planning periods based on the corresponding demand projections shown in
Chapter 4. The 10- and 20-year planning periods include additional usable storage within the
existing 640 Tank that will become available to the system as part of the 640 Zone conversion
project, and the construction of 3.00 MG of usable storage in the West Hill operating area. The
City is projected to have a system-wide storage surplus through the 20-year planning period.

Valley Operating Area

240 Zone Storage

The City’s 240 Zone, which is provided storage by the 6 MG #2 and Guiberson Reservoirs, has
an existing combined storage capacity of 9.00 MG, as shown in Table 7-14. Operational storage
is based on source setpoints provided by the City. Equalizing storage is based on the results of
Equation 9-1 from the DOH Water System Design Manual. Standby storage is based on a rate of
200 gpd per ERU in the zone, which is more conservative than the results of Equation 9-3 from
the DOH Water System Design Manual. There is currently no dead storage (i.e., non-usable
storage) in the 240 Zone. The results of the storage evaluation, as shown in Table 7-14, indicate
that the 240 Zone storage facilities have sufficient capacity to meet the existing and future
storage requirements through the 20-year planning period.
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Table 7-14
240 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity 9.00 9.00 9.00 9.00
Dead (Non-usable) Storage 0.00 0.00 0.00 0.00
Total Available Storag_je 9.00 9.00 9.00 9.00
Required Storage (MG)
Operational Storage 0.49 0.49 0.49 0.49
Equalizing Storage 0.00 0.00 0.00 0.00
Standby Storage 5.15 5.29 5.49 5.97
Fire Flow Storage 1.20 1.20 1.20 1.20
Total Required Storag_;e 6.84 6.98 7.18 7.65
Surplus or Deficient Storage (MG)
Surplus or Deficient Amount 2.16 2.02 1.82 1.35

As presented in Chapter 9, the Guiberson Reservoir is proposed to be replaced within the
20-year planning period. The City is considering constructing the replacement reservoir with a
larger capacity than the 3.00 MG capacity of the existing reservoir, with the proposed reservoir
capacity to be identified during the predesign and design phases of the project. The storage
capacity evaluation presented in Table 7-14 assumes the Guiberson Reservoir storage volume to
be 3.00 MG through the 20-year planning period, and any increase in storage volume that occurs
when the Guiberson Reservoir is replaced will increase the surplus storage capacity available in
the 240 Zone.

West Hill Operating Area

354.5 Zone Storage

The City’s 354.5 Zone, which is provided storage by the Reith Road Standpipe, has an existing
storage capacity of 1.01 MG, as shown in Table 7-15. Operational storage is based on BPS
setpoints provided by the City. Equalizing storage is based on the results of Equation 9-1 from
the DOH Water System Design Manual. Standby storage is based on the results of Equation 9-3
from the DOH Water System Design Manual, which is more conservative than a rate of 200 gpd
per ERU in the zone. There is currently 0.12 MG of dead storage (i.e., non-usable storage) in the
354.5 Zone. The results of the storage evaluation, as shown in Table 7-15, indicate that the
354.5 Zone storage facility has sufficient capacity to meet the existing and future storage
requirements through the 20-year planning period. For conservatism, the future system

354.5 Zone storage evaluation shown in Table 7-15 does not include consideration for a future
West Hill Reservoir that is proposed to be constructed in the 587 Zone to provide additional
storage capacity in the West Hill operating area.
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Table 7-15
354.5 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity 1.01 1.01 1.01 1.01
Dead (Non-usable) Storage 0.12 0.12 0.12 0.12
Total Available Storage 0.90 0.90 0.90 0.90
Required Storage (MG)
Operational Storage 0.24 0.24 0.24 0.24
Equalizing Storage 0.00 0.00 0.00 0.00
Standby Storage 0.13 0.13 0.16 0.16
Fire Flow Storage 0.20 0.20 0.20 0.20
Total -Required Storage 0.57 0.57 0.59 0.60
Surplus or Deficient Storage (MG)
Surplus or Deficient Amount 0.33 ~0.33 0.30 0.30

529 Zone Storage

The City’s 529 Zone, which is currently provided storage by the Cambridge Tank, has an existing
storage capacity of 0.30 MG, as shown in Table 7-16. Operational storage is based on BPS
setpoints provided by the City. Equalizing storage is based on the results of Equation 9-1 from
the DOH Water System Design Manual. Standby storage is based the results of Equation 9-3
from the DOH Water System Design Manual, which is more conservative than a rate of 200 gpd
per ERU in the zone. There is currently no dead storage (i.e., non-usable storage) in the

529 Zone. The Cambridge Tank currently provides fire flow storage for not only the 529 Zone,
but also the 575 and 587 Zones. The results of the storage evaluation, as shown in Table 7-16,
indicate that the Cambridge Tank does not have sufficient capacity to meet the existing and
future storage requirements through the 20-year planning period. During a fire or emergency
event, supply to the 529 Zone is initially provided by the Cambridge Tank, but as shown in
Table 7-16, the Cambridge Tank capacity is significantly less than the volume required for fire
flow. As the Cambridge Tank water level is reduced, Pump Station #4 is utilized to provide
supply to the 529 Zone during fire or emergency events. Prior to 2028, it is expected that a new
West Hill Reservoir will be constructed in the 587 Zone to provide adequate storage for the 529,
575, and 587 Zones, and improve redundancy in the West Hill operating area. The Cambridge
Tank will remain operational following the completion of a future West Hill Reservoir and will
be normally filled by water conveyed from the future West Hill Reservoir via a future PRV
proposed to be installed at Pump Station #7.
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Table 7-16
529 Zone Storage Capacity Evaluation
Base Year  Existing Projected’
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity 0.30 0.30 0.30 0.30
Dead (Non-usable) Storage 0.00 0.00 0.00 0.00
Total Available Storage 0.30 0.30 0.30 0.30
Required Storage (MG)
Operational Storage 0.16 0.16 0.16 0.16
Equalizing Storage 0.00 0.00 0.00 0.00
Standby Storage 0.90 0.92 0.95 0.96
Fire Flow Storage 1.10 1.10 1.10 1.10
Total Required Storage 2.16 2.18 2.21 2.23

Surplus or Deficient Storage (MG)
Surplus or Deficient Amount (1.86) ] (1.88) (1.91) (1.93)
(1) A proposed 587 Zone West Hill reservoir will provide future system storage for the 529, 575,
and 587 Zones.

587 Zone Storage

The City’s 587 Zone currently does not have water storage, and adequate fire flow storage is not
available in the three West Hill operating zones with the highest hydraulic grades (529, 575, and
587 Zones). A future 587 Zone reservoir is expected to be constructed prior to 2028 to improve
fire flow protection and reliability in the West Hill operating area. Table 7-17 presents the
projected 2028 and 2038 storage capacity evaluation for the 587 Zone. The storage requirements
of the 354.5, 529, and 575 Zones are included in the 587 Zone evaluation shown in Table 7-17,
which indicate that the proposed 587 Zone reservoir will provide sufficient capacity to meet the
existing and future storage requirements of the 587 Zone operating area, which includes the
entire West Hill operating area (354.5, 529, 575, and 587 Zones), through the 20-year planning
period.
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Table 7-17
587 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity -—- - 5.30 5.30
Dead (Non-usable) Storage 2.30 2.30
Total Available Storage - - 3.00 3.00
Required Storage (MG)
Operational Storage 0.55 0.56
Equalizing Storage -—- - 0.00 0.00
Standby Storage - - 0.65 0.66
Fire Flow Storage' 1.50 1.50
Total Required Storage --- - 2.70 2.72

Surplus or Deficient Storage (MG)
Surplus or Deficient Amount - - 0.31 0.28
(1) Existing maximum fire flow requirement in the 587 and 575 Zones is 4,600 gpm for 4 hours
(Totem Middle School), resulting in a fire flow storage volume of 1.10 MG. The City anticipates
redevelopment within the 587 Zone, and is planning for a future maximum fire flow requirement of
5,000 gpm for 5 hours in the 587 Zone, resulting in a fire flow storage volume of 1.50 MG.

East Hill Operating Area

590 Zone Storage

The City’s 590 Zone, which is currently provided storage by the 3.5 MG Tank, the Blue Boy
Standpipe, and the 640 Tank, has an existing combined storage capacity of 6.88 MG as shown in
Table 7-18. Operational storage is based on BPS setpoints provided by the City. Equalizing
storage is based on the results of Equation 9-1 from the DOH Water System Design Manual.
Standby storage is based on a rate of 200 gpd per ERU in the zone, which is more conservative
than the results of Equation 9-3 from the DOH Water System Design Manual. There is currently
3.65 MG of dead storage (i.e., non-usable storage) in the 590 Zone, the majority of which will be
eliminated following the 640 Zone conversion project that is described in more detail in
Chapter 9. The results of the 590 Zone storage evaluation, as shown in Table 7-18, indicate that
the 590 Zone storage facilities do not have sufficient capacity to meet the existing storage
requirements.
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Table 7-18
590 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity 6.88 6.88 4.50 4.50
Dead (Non-usable) Storage 3.65 3.65 1.32 1.32
Total Available Storage 3.23 3.23 317 317
Required Storage (MG)
Operational Storage 0.90 0.90 0.21 0.21
Equalizing Storage 0.00 0.00 0.00 0.00
Standby Storage 2.86 2.94 2.19 2.26
Fire Flow Storage 1.10 1.10 1.10 1.10
Total -Required Storage 4.87 4.95 3.50 3.57
Surplus or Deficient Storage (MG)

Surplus or Deficient Amount (1.64) -(1.72) (0.33) (0.40)

Prior to 2028, the easterly portion of the 590 Zone is expected to be converted to a 640 Zone,
which reduces the available and required storage in the 590 Zone. However, the City will be able
to fill the 640 Tank to a maximum hydraulic grade of 645 feet following implementation of the
640 Zone conversion, resulting in approximately 1.65 MG of additional storage capacity.
Additionally, the highest existing 590 Zone service connections will be transferred to the

640 Zone in the future, reducing the dead storage volume in the future 590 Zone storage facilities
(Blue Boy Standpipe and the 3.5 MG Tank) by approximately 1.39 MG. Future surplus storage
volume in the 640 Zone, presented in the 640 Zone Storage section of this chapter, will be
available to the 590 Zone via multiple PRVs to resolve the projected 10- and 20-year planning
period storage deficiencies shown in Table 7-18.

640 Zone Storage

Storage in the 640 Zone will be provided by the existing 640 Tank, which is currently operated at
a maximum hydraulic grade of 590 feet. In the future, the 640 Tank will provide 3.10 MG of
usable storage to the 640 Zone and will be operated at a maximum hydraulic grade of 645 feet.
Table 7-19 presents the projected 2028 and 2038 storage evaluation for the 640 Zone, and
indicates that the 640 Tank has sufficient capacity to meet the future 640 Zone storage
requirements through the 20-year planning period. The projected 640 Zone storage surplus is also
sufficient to resolve the projected 590 Zone storage deficiencies in the 10- and 20-year planning
periods.
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Table 7-19
640 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity - - 4.03 4.03
Dead (Non-usable) Storage --- --- 0.93 0.93
Total Available Storage --- --- 3.10 3.10
Required Storage (MG)
Operational Storage --- --- 0.81 0.81
Equalizing Storage --- --- 0.00 0.00
Standby Storage --- --- 0.85 0.88
Fire Flow Storage --- --- 0.63 0.63
Total -Required Storage --- --- 2.29 2.32

_ Surplus or Deficient Storage (MG)
Surplus or Deficient Amount --- --- 0.81 0.78

The combined storage requirements of the 590 and 640 Zones following the 640 Zone
conversion project is shown in Table 7-20. The combined 590 and 640 Zones storage
requirements are based on the sum of the operational and standby storage volumes in the two
zones. Equalizing storage is based on the results of Equation 9-1 from the DOH Water System
Design Manual. Fire flow storage is based on the maximum planning-level fire flow requirement
in the 590 and 640 Zones, which is 4,600 gpm for 4 hours based on the requirements of the Fred
Meyer located on SE 240 Street, The Home Depot located on 104" Avenue SE, and
Kent-Meridian High School located on SE 256 Street.
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Table 7-20
Combined 590 and 640 Zone Future Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
Maximum Storage Capacity - - 8.53 8.53
Dead (Non-usable) Storage --- --- 2.26 2.26
Total Available Storage --- --- 6.27 6.27
Required Storage (MG)
Operational Storage --- --- 1.02 1.02
Equalizing Storage --- --- 0.00 0.00
Standby Storage --- --- 3.04 3.14
Fire Flow Storage - - 1.10 1.10
Total -Required Storage --- --- 5.16 5.26
Surplus or Deficient Storage (MG)
Surplus or Deficient Amount --- T - 1.1 1.01

485 Zone Storage

The City’s 485 Zone, which is provided direct storage by the 125K Tank, has an existing storage
capacity of 0.13 MG. The City’s 6 MG #1 Reservoir provides indirect storage to the 485 Zone
via Pump Station #5, which pumps from the 6 MG #1 Reservoir to the 125K Tank and the

485 Zone. As described in the Supply Analysis Results section of this chapter and shown in
Table 7-10, the City can utilize Pump Station #5 to provide supply to the 485 Zone during peak
demand and emergency demand conditions. Therefore, the combined storage capacity of the
125K Tank and the 6 MG #1 Reservoir, 6.14 MG, is considered in the 485 Zone storage capacity
evaluation shown in Table 7-21. Operational storage is based on BPS setpoints provided by the
City. Equalizing storage is based on the results of Equation 9-1 from the DOH Water System
Design Manual, with demands in Equation 9-1 equivalent to the maximum pumping capacity of
Pump Station #5 to represent the maximum conveyance out of the 6 MG #1 Reservoir, and a
supply rate equivalent to the Clark Springs capacity. Standby storage is based on a rate of

200 gpd per ERU in the zone, which is more conservative than the results of Equation 9-3 from
the DOH Water System Design Manual. There is currently no dead storage (i.e., non-usable
storage) in either reservoir. The results of the 485 Zone storage evaluation, as shown in

Table 7-21, indicate that the 125K Tank and the 6 MG #1 Reservoir have sufficient capacity to
meet the existing and future storage requirements of the 485 Zone through the 20-year planning
period.
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Table 7-21
485 Zone Storage Capacity Evaluation
Base Year Existing Projected
2028 2038
Description 2016 2018 (+10 years) (+20 years)
Available/Usable Storage (MG)
485 Zone Maximum Storage Capacity 6.14 6.14 6.14 6.14
i85 Zone Dead (Non-usable) Storage 0.00 0.00 0.00 0.00
Total Available Storage 6.14 6.14 6.14 6.14
Required Storage (MG)
Operational Storage 1.99 1.99 1.99 1.99
Equalizing Storage 0.23 0.23 0.23 0.23
Standby Storage 0.36 0.37 0.43 0.49
Eire F|£)W Storage 0.79 0.79 0.79 0.79
Total Required Storage 3.37 3.38 3.44 3.50
_ Surplus or Deficie_nt Storage (_MG) _
Surplus or Deficient Amount 2.77 2.76 2.70 2.64

FACILITY DEFICIENCIES

In order to resolve the storage deficiency in the West Hill operating area (as shown within the
529 Zone Storage evaluation), a new 587 Zone reservoir will be constructed in the West Hill
area. The City is considering a currently undeveloped property on the West Hill between

38" Avenue S and Military Road S, adjacent to S 248" Street. Construction of a new 587 Zone
reservoir is described in Chapter 9.

In order to resolve the storage deficiency in the City’s 590 Zone, the City is converting the
easterly portion of the 590 Zone to a 640 Zone, which reduces the available and required storage
in the 590 Zone. The City will be able to fill the 640 Tank to a maximum hydraulic grade of
645 feet following implementation of the 640 Zone conversion (currently, the maximum
hydraulic grade of the 640 Tank is 590 feet), resulting in approximately 1.65 MG of additional
storage capacity. Additionally, the highest existing 590 Zone service connections will be
transferred to the 640 Zone in the future, reducing the dead storage volume in the future

590 Zone storage facilities by approximately 1.39 MG. The resulting storage evaluation for the
combined 590 and 640 Zones indicates sufficient capacity will be available in the storage
facilities to meet the requirements through the 20-year planning period.

The City’s 2016 sanitary survey identified the need to retrofit or replace the air vents on the

6 MG #1 Reservoir, 125K Tank, Blue Boy Standpipe, Cambridge Tank, and the Reith Road
Standpipe. The Cambridge Tank retrofit has been completed, and the 125K Tank retrofit is being
designed in 2018 with construction planned for 2019. The retrofits for the remaining three tanks
are scheduled to be completed by 2021, as identified in Chapter 9.
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DISTRIBUTION AND TRANSMISSION SYSTEM

This section evaluates the City’s existing distribution and transmission system (i.e., water mains)
to determine if they are adequately sized and looped to provide the necessary flow rates and
pressures to meet the existing and future requirements of the system. This section also identifies
deficiencies that are not related to the capacity of the water mains.

ANALYSIS CRITERIA

Distribution and transmission mains must be capable of adequately and reliably conveying water
throughout the system at acceptable flow rates and pressures. The criteria used to evaluate the
City’s distribution and transmission system are the state mandated requirements for Group A
water systems contained in WAC 246-290-230 — Distribution Systems. The pressure analysis
criteria state that the distribution system “...shall be designed with the capacity to deliver the
design PHD quantity of water at 30 psi under PHD flow conditions measured at all existing and
proposed service water meters.” It also states that if fire flow is to be provided, “... the
distribution system shall also provide MDD plus the required fire flow at a pressure of at least
20 psi at all points throughout the distribution system.”

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

HYDRAULIC MODEL

Description

A computer-based hydraulic model of the existing water system was updated to the CONNECT
edition of the WaterGEMS® program (developed by Bentley Systems, Inc.) with the City’s most
recent Geographic Information System (GIS) shapefile to reflect the best-known information on
distribution system geometry and pipe characteristics, including diameter, material, and
installation year.

Hydraulic model pipe roughness coefficients were initialized with computed estimates based on
the water main material and age information from the City’s water main GIS shapefile. Based on
the premise that the internal surface of water mains become rougher as they get older, older water
mains were assigned higher roughness coefficients than newer water mains. The junction node
elevation data were updated using King County provided 5-foot contour data. A hydraulic model
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node diagram, providing a graphical representation of the model of the water system, is contained
in Appendix L.

Demand Data

The hydraulic model of the existing system contains demands based on 2016 individual customer
meter water demand data provided by the City. Demand data for each parcel was distributed to
the closest representative junction node of the model based on the recorded usage, which was
then uniformly scaled to simulate the 2016 MDD and PHD. The peaking factors calculated in
Chapter 4 were used to analyze the system under PHD and MDD conditions.

The hydraulic model of the proposed system contains 10-year demand levels that are projected
for the year 2028, and 20-year demand levels that are projected for the year 2038.

The future demand distribution is based on planning area estimates identified in Chapter 3,
which include population projections in Traffic Analysis Zones (TAZ) and employment
projections in census tracts provided by the Puget Sound Regional Council (PSRC). The
resulting ADD allocation for each pressure zone is shown in Table 7-22.

Table 7-22
Pressure Zone Demand Allocation
ADD (gpm)
2016 2018 2028 2038
Pressure Zone (Base) (Existing) (+10 years) (+20 years)
240 3,070 3,133 3,251 3,534
271 Alvord 12 12 16 20
308 Hilltop 0.4 0.4 1 1
339 Seattle 1M 1M 18 23
354.5 45 46 54 55
366 Stetson 2 2 3 3
368 Weiland 3 3 5 6
416 0.0 0.0 0.0 0.0
485 186 189 213 236
529 147 150 155 157
575 28 28 30 31
587 137 140 144 146
590 1,706 1,741 1,298 1,339
640 0.0 0.0 505 521
Total 5,348 5,458 5,691 6,074
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Facilities

The hydraulic model of the existing system contains all active, existing system facilities. For the
proposed system analyses in the year 2028 and 2038, the hydraulic model contains all active
existing system facilities and proposed system improvements identified in Chapter 9 for the
10- and 20-year planning periods, respectively.

The facility settings for the pressure analyses corresponded to a PHD event in the water system.
All sources of supply that currently are available to the system or will be available in the future
for the years 2028 and 2038 analyses, during a peak period were operating at their normal
summertime pumping rates. The reservoir levels were modeled to reflect full utilization of
operational and equalizing storage. The operational conditions for the pressure analyses are
summarized in Table 7-23.

Table 7-23
Hydraulic Analyses Operational Conditions
PHD Pressure Analyses Fire Flow Analyses
2028 2038 2028 2038
Description 2016 (+10 years) (+20 years) 2016 (+10 years) (+20 years)
Demand 2016 PHD 2028 PHD 2038 PHD 2016 MDD 2028 MDD 2038 MDD
Storage Facilities HGL (feet)

Garrison Creek Reservoir 237.75 237.75 237.75 234.53 234.53 234.53
Guiberson Reservoir 236.50 236.50 236.50 233.28 233.28 233.28
Reith Road Standpipe 345.20 345.20 345.20 337.46 337.46 337.46

6 MG #1 Reservoir 404.00 404.00 404.00 404.00 404.00 404.00
125K Tank 456.31 456.31 456.31 463.51 463.51 463.51
Cambridge Tank 519.35 519.35 519.35 499.11 499.11 499.11

3.5 MG Tank 586.40 586.40 586.40 571.79 560.45 560.45

Blue Boy Standpipe 586.40 586.40 586.40 563.09 551.75 551.75
640 Tank 579.00 620.60 620.60 564.39 601.54 601.54

Future West Hill Reservoir - 571.23 571.23 - 528.23 528.23

Supply Facilities Status

208th Street/

212th Street Wellfield OFF OFF OFF OFF OFF OFF
Armstrong Springs Wells ON ON ON ON ON ON
Clark Springs ON ON ON ON ON ON

East Hill Well ON ON ON ON ON ON
Garrison Creek Well ON ON ON ON ON ON
Kent Springs ON ON ON ON ON ON
O'Brien Well OFF OFF OFF OFF OFF OFF
Seven Oaks Well ON ON ON ON ON ON
RWSS POD #3 ON ON ON ON ON ON

BPS Facilities Status

Pump Station #3 ON ON ON ON ON ON

Pump Station #4 ON ON ON ON ON ON

Pump Station #5 ON ON ON ON ON ON

Pump Station #6 ON ON ON ON ON ON

Pump Station #7 ON ON ON ON ON ON

Pump Station #8 ON ON ON ON ON ON

Future West Hill BPS --- ON ON - ON ON
Future 640 Zone BPS (Blue Boy) o ON ON - ON ON
Future 640 Zone BPS (POD #3) -—- --- ON -—- ON
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Separate fire flow analyses were performed on the system to size distribution system
improvements and calculate fire flow availability. The hydraulic model for the fire flow analyses
contained settings that correspond to MDD events. All sources of supply that currently are
available to the system during a peak period were operating at their normal pumping rates, and
reservoir levels were modeled to reflect full utilization of operational, equalizing, and fire flow
storage based on the maximum planning-level fire flow requirement. Table 7-23 summarizes the
operational conditions for the fire flow analyses for the existing and future planning periods.

Calibration

Hydraulic model calibration was completed during the preparation of this Water System Plan
(WSP). Hydraulic model calibration is achieved by adjusting the roughness coefficients of the
water mains in the model so the resulting pressures and flows closely match the pressures and
flows from actual field tests under similar demand and operating conditions. Initial
Darcy-Weisbach roughness coefficients were entered in the model based on computed estimates
of the coefficients from available pipe age and material data. For example, older water mains
were assigned higher roughness coefficients than newer water mains; thereby assuming that the
internal surface of water pipe becomes rougher as it gets older. Additional calibration of the
model was achieved using field flow and pressure data that were collected throughout the system
during hydrant testing for this purpose.

Hydrant flow tests were performed at 51 locations in late 2017, with hydrant flows, static
pressures, and residual pressures measured during each test for use in calibrating the hydraulic
model. Telemetry data for each of the City’s water system facilities were provided in 30-second
intervals during the tests and used to initialize the settings of the facilities in the hydraulic model.
Pressure transducers recording at 2-second intervals were installed throughout each pressure zone
during the flow tests to verify the static and residual pressures at intermediate points in the
system (between the water system facilities and the hydrant flow test locations). Hydraulic model
calibration of the 51 locations was achieved by adjusting the roughness coefficients and
connectivity of the water mains, adding check valves at appropriate locations, adding the “small”
PRV within each PRV station in the hydraulic model, and updating BPS initial settings and
controls. The identification of these differences was generally the result of sensitivity analyses,
which consist of iterative model adjustments to assist in troubleshooting the cause of a
discrepancy between field measurements and model calculations. Examples of sensitivity
analyses performed for the City’s hydraulic model include temporarily opening or closing a PRV
to identify if the PRV opened in the field but not in the model (or vice versa); temporarily
adjusting the pressure setpoints of pumps or valves to determine the impact on system pressures;
or temporarily closing pipes or adding check valves to pipes to confirm the presence of a zone
valve or check valve at pressure zone boundaries.

The hydraulic model’s calculated head loss during the flow tests was within plus or minus 4.3 psi
(10 feet) of the field-measured head loss at all 51 hydrants that were flow tested, and within

2.2 psi (5 feet) at 41 of the 51 hydrants. The accuracy of the calibrated hydraulic model is
consistent with the guidelines published by Walski et al. (Walski) in the 2003 Advanced Water
Distribution Modeling and Management book, which suggests that the hydraulic model is able to
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predict the hydraulic grade line (HGL) to within 5 to 10 feet at model calibration points during
peak demands. A summary of the difference between the hydraulic model’s calculated head loss
during the flow tests and the field-measured head loss at each flow test location is shown in
Chart 7-2.

Chart 7-2
Hydraulic Model Calibration Results Summary

240Zone 271 Alvord 308 Hilltop 339 Seattle  354.5Zone 366 Stetson 368 Weiland  485Zone  529Zone  575Zone 587 Zone 590 Zone
Zone Zone Zone Zone Zone

| = Average Error per Zone Error per Test Location |

HYDRAULIC ANALYSIS RESULTS

Several hydraulic analyses were performed to determine the capability of the system to meet the
pressure and flow requirements identified in Chapter S and contained in WAC 246-290-230.
The first analysis was performed to determine the pressures throughout the system under base
year (i.e., 2016) PHD conditions. Subsequent analyses were performed to determine the pressures
throughout the system under future 10- and 20-year PHD conditions. The results of the analyses
were used to identify locations of low and high pressures. To satisfy the minimum pressure
requirements, the pressure at all water service locations must be at least 30 psi during PHD
conditions. In addition, the system should not have widespread areas with high pressures,
generally considered to be more than 100 psi.
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The City provides at least 30 psi to all existing service connections during PHD conditions,
although there are multiple areas receiving less than 40 psi during PHD conditions, as shown in
Table 7-24. Pressure zone improvements identified in Chapter 9 increase the pressure above
40 psi at more than half of the low-pressure locations shown in Table 7-24 within the 20-year
planning period.

All water mains with pressures greater than 100 psi, as identified from the analyses, are generally
located along pressure zone boundaries. Water services in these areas, as with any future
services, are required to be equipped with individual PRVs to limit the maximum pressure to

80 psi. Figure 7-1 presents a summary of the pressures provided throughout the water system
during base year (i.e., 2016) PHD conditions.
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WATER SYSTEM ANALYSIS

Table 7-24
Pressure Analysis Summary
Pressure (psi)
Existing +10 years w/ +20 years w/
Pressure Proposed Proposed +20 years w/ All
Land Use Approximate Location Zone Junction No. 2016 Improvements’'  Improvements’  Improvements®
Low Pressure Areas
Single Family 6 Neighborhood in cul-de-sac of Carter PI, 339 Seattle
Units/Acre east of Van De Vanter Ave Zone J-2105 30 34 34 34
Single Family 6 Near intersection of Reith Rd and S
Units/Acre 253rd St 354.5 Zone J-1674 32 32 32 32
Single Family 6 Near intersection of SE 248th St and
Units/Acre 120th Ave SE 590 Zone J-26570 32 55 55 55
Parks and Open Neighborhood just west of 124th Ave ~
Space SE at SE 248th St 590 Zone J-26236 33 55 55 55
Single Family 6 Near intersection of SE 240th St and
Units/Acre 116th Ave SE (First Christian Church) __ >o0 20n® J-2547 3 65 b4 b4
Single Family 6 Neighborhood near SE 244th St and
Units/Acre 119th Ave SE 590 Zone J-2483 34 62 62 62
Single Family 6 Neighborhood adjacent to and north of -
Units/Acre S 254th St and 45th Ave S 3545 Zone J-533 % 3 3 3
Single Family 6 Neighborhood in cul-de-sac of SE 237th
Units/Acre P, east of 112th Ave SE 590 Zone J-2403 % I I 2
Sln_gle Family 6 Near intersection of S 264th St and 34th 529 Zone J-1732 36 36 36 36
Units/Acre Ave S8
Sln_gle Family 6 Near intersection of E James St and N 240 Zone J-131 38 39 39 40
Units/Acre Lenora Ave
Med]um Pensnty Near intersection of S 248th St and 98th 485 Zone 1-1601 39 39 39 40
Multifamily Ave S
Single Family 4.5 Neighborhood near 94th PI S and S
Units/Acre 216th PI 240 Zone J-25901 39 40 40 40
Single Family 8 Adjacent to 98th Ave S, between S
Units/Acre 248th Stand S 243rd St 485 Zone J-2001 40 40 40 42
Single Family 6 Approximately the 9700 block between
Units/Acre S 239th Pl and S 243rd St 485 Zone J-26787 41 “1 41 43
Single Family 6 Near intersection of 94th Ave S
Units/Acre (Hamilton Rd) and S 233rd PI 485 Zone J-2036 42 42 42 45
High Pressure Areas
Single Family 6 Neighborhood along 92nd Ave S, north ~
Units/Acre of S 229nd St 485 Zone J-25910 144 143 143 147
Medium Density Near intersection of Summit Ave N and
Multifamily E Smith St 485 Zone J-472 129 129 128 131
Single Family 6 Near intersection of Alexander Ave and
Units/Acre E Cherry Hill St 485 Zone J-1143 129 128 128 130
Single Family 6 Neighborhoods along 100th Ave SE, ~
Units/Acre north of S 228th PI 590 Zone J-26408 126 132 132 128
Slqgle Family 6 Near intersection of Reiten Rd and E 485 Zone 1-26929 124 124 124 125
Units/Acre Maclyn St
Sln_gle Family 6 Near |ntersect|or1 of Alvord Ave N and 485 Zone J-2367 120 120 120 123
Units/Acre Spring Ave N
Single Family 6 Near intersecton of S 222nd St and
Units/Acre 93rd Ave S 485 Zone J-26933 120 120 120 123
Slqgle Family 6 Near intersection of(E Cherry Hill St and 485 Zone J-1589 120 120 119 121
Units/Acre Olympic Way
Single Family 6 NW side of Scenic Way neighborhood, 339 Seattle
Units/Acre near Central Ave S and E Titus St Zone 4750 4 s "8 "8
Sln_gle Family 6 Near intersection of 96th PI S and 97th 485 Zone J-2737 13 13 13 17
Units/Acre Ave S
Single Family 6 East side of S 243rd St neighborhood 587 Zone J-263 110 105 106 106
Units/Acre
Single Family 6 Near intersection of SE 228th St and
Units/Acre 101st PI SE 590 Zone J-1799 107 113 113 110
Parks and Open Along Canyon Drive near Kent Meridian 590 Zone 1-26746 105 12 12 105
Space HS field
Single Family 6 Near intersection of 104th Ave SE and
Units/Acre SE 267th St 590 Zone J-648 105 114 114 107
Single Family 6 Neighborhood near intersection of S
Units/Acre 262nd St and 46th Ave S 529 Zone 1683 103 103 103 104
Parks and Open Near intersection of S 252nd St and 590 Zone J-641 102 108 109 101
Space 97th PI S
Medium Density Near intersection of Lake Fenwick Rd
Multitamily and 46th Ave S 354.5 Zone J-993 101 101 101 101
Single Family 8 Neighborhood along Kensington Ave S, 339 Seattle ~
Units/Acre south of Reiten Rd Zone J-1576 o7 101 101 101
(1) Includes 10-year CIP projects presented in Chapter 9, and assumed high priority water main replacement improvements.
(2) Includes 20-year CIP projects presented in Chapter 9, and does not include medium or low priority water main replacement improvements.
(3) Includes 20-year CIP projects presented in Chapter 9, and all medium and low priority water main replacement projects.
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The second set of analyses was performed to determine the capability of the water system to
provide fire flow throughout the water system under base year MDD conditions. A separate fire
flow analysis was performed for each node in the model to determine the available fire flow at a
minimum residual pressure of 20 psi in the main adjacent to the hydrant and a maximum
allowable water main velocity of 8 feet per second (fps). More than 3,600 fire flow analyses were
performed to comprehensively evaluate the water system. For each node analyzed, the resulting
fire flow was compared to its general planning-level fire flow requirement, which was assigned
according to its land use classification. As is typical of most water systems, the City’s
distribution system was constructed to meet fire flow requirements that were in place at the time
of construction. Land use classification changes and/or increases in fire flow requirements over
time may create deficiencies. A summary of the results of the base year (2016) fire flow analyses
is presented in Figure 7-2.

Table 4-11 in Chapter 4 lists the general planning-level fire flow requirements for each land use
classification. Since the fire flow requirement varies for buildings within each land use
classification, the land use based fire flow requirements are only used as a general target for the
primary purpose of the system-wide analyses that were performed for this WSP. Additional
improvements may be needed in areas where actual fire flow requirements exceed the
planning-level targets and shall be the responsibility of the developer. The results of the fire flow
analyses were used to identify undersized water mains and proposed water main improvements
based on the general planning-level fire flow requirements and current design criteria, which is
not necessarily the same requirements and criteria that were in place when current developments
and water main were constructed. The Puget Sound Regional Fire Authority provided the City
the fire flow requirements for the largest structures in each pressure zone if the structures were to
be new construction based on current regulations and guidelines. These fire flow requirements
are shown in Table 7-25, along with the fire flow availability at these locations in the existing
system, for future planning periods in the City’s existing system, and for future planning periods
with the improvements identified in Chapter 9.
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Table 7-25
Large Structure Fire Flow Analysis Summary

Available Fire Flow (gpm)

+10 years w/ +20 years w/

Existing Target Fire
Location Pressure Junction Proposed Proposed +20 years w/ All Flow

Description Address Zone No. 2016 Improvements' Improvements® Improvements® (gpm)
Amazon 20403 68th Ave S 240Zone  J-26014 4,666 3,749 4,647 6,000 4,600
Fulfillment Center
Carpet Exchange 9021 S 180th St 240Zone  J-26488 3,876 3,903 3,900 6,000 5,000
Farrington Court 546 enoshia Ave 240 Zone  J-27093 856 969 970 6,000 4,800
Retirement
Kent North 7611 & 7691 S 180th St 240 Zone  J-27134 1,391 1,406 1,404 1,404 5,000
Corporate Park
gzgg‘a' Justice 401 4th Ave N 240 Zone  J-27091 1,910 1,878 2,801 6,000 5,000
Stafford Sutes 145 Kennebeck Ave 240 Zone J-779 740 900 1,248 4,684 3,450
Retirement
Lake Fenwick 24849 46th Ave S 3545Zone  J-27094 1,750 1,908 1,803 1,803 1,650
Estate Apts.
Kent Church of 930 E James St 485 Zone J-2111 418 432 432 1,382 3,282
the Nazarene
Fire Station 73 26512 MilitaryRd S~ 529 Zone J-854 1,253 1,253 1,382 1,382 1,500
Star Lak

ar-axe 4014 S 270th St 529 Zone J-798 777 3,163
Elementary
g;:':‘c’hReformed 3807 Reith Road 529 Zone J-27096 1,416 5,649 5,027 6,000 2,013
;‘C’ggl'\"'dd'e 26630 40th Ave S 575Zone  J-27095 1,235 850 879 1,504 4,600
Cornerstone .
Bantiat Chunch 25030 Military Rd 587 Zone J-1749 1,414 2,581 2,522 2,217 1,725
Sunny Crest 24629 42nd Ave S 587 Zone  J-26671 1,198 1,199 1,207 5,039 3,504
Elementary
West Hill Plaza 24700 36th Ave S 587 Zone  J-27092 (N/A) 2,376 1,763 6,000 2,200
Home Depot 26120 104th Ave SE 590 Zone J-1100 5,010 3,457 3,338 6,000 4,600
Kent-Meridian 10020 SE 256th St~ 590 Zone  J-26269 4,046 4,035 4,012 6,000 4,600
High School

(1) Includes 10-year CIP projects presented in Chapter 9, and assumed high priority water main replacement improvements.

(2) Includes 20-year CIP projects presented in Chapter 9, and does not include medium or low priority water main replacement improvements.

(3) Includes 20-year CIP projects presented in Chapter 9, and all medium and low priority water main replacement projects.

(4) Fire protection provided by Highline Water District.
Once all deficiencies were identified based on the general planning-level fire flow requirements,
proposed water main improvements were included in the model, and pressure and fire flow
analyses were performed throughout the system to demonstrate that the improvements will
eliminate the deficiencies and meet the current flow and pressure requirements. These analyses
were modeled under projected year 2028 and 2038 MDD conditions to ensure that the
improvements are sized sufficiently to meet the future systems’ needs. A description of these
improvements and a figure showing their locations are presented in Chapter 9, and the results of
the 20-year fire flow analyses is presented in Figures 7-3 and 7-4, based on the improvements
scheduled to be completed within the 20-year planning period as identified in Chapter 9 (and not
including medium or low priority water main replacement projects). A summary of the fire flow
deficiencies and limitations in the 2038 planning period with the proposed 20-year improvements
is as follows.

e 240 Zone: No widespread limitation, fire flows largely localized issues with 6-inch or
8-inch main being located adjacent to land uses with fire flow requirements in excess of
3,000 gpm.
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e 271 Alvord: Limited by 8-inch main downstream of PRV, which was installed in 2012.
Fire flow in zone limited to approximately 1,300 gpm due to this piping.

e 339 Seattle: Limited by 6-inch main downstream of PRV, which was installed in 2006.
Fire flow in zone limited to approximately 750 gpm due to this piping.

e 366 Stetson: Limited by 6-inch main downstream of PRV, which was installed in 2012.
Fire flow in zone limited to approximately 750 gpm due to this piping.

e 368 Weiland: Limited by 6-inch main upstream and downstream of PRV, which was
installed in 1993. Fire flow in zone limited to approximately 680 gpm due to this piping.

e 485 Zone:

0 South of SR 516: 6-inch main throughout neighborhood limiting fire flow to
approximately 1,100 gpm.

0 North of 234" Street: limited by 8-inch main on either side of the 234" and
96" PRV. Fire flow in vicinity limited to 1,000 to 1,400 gpm.

e 590 and 640 Zones: Fire flow limitations largely localized issues at dead-ends, or as a
result of 6-inch main within neighborhoods.

e West Hill Zones: Fire flow limitations largely localized issues at dead-ends, or as a result
of 6-inch main within neighborhoods.

DEFICIENCIES

Several areas throughout the system have sufficient fire flow; however, high water velocities are
experienced in the system because the water mains are undersized to carry the demands and fire
flows at acceptable water velocities. Operating the system with high water velocities can
potentially damage the system due to the high pressure surges that commonly occur with high
water velocities.

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

TELEMETRY AND SUPERVISORY CONTROL SYSTEM

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

The water system has a Headquarters telemetry control panel at the Public Works Operations
Building at 5821 South 240" Street. System facilities, including source, storage, and pumping,
can be monitored with the telemetry system. The City performs regular calibration checks of the
telemetry system components, including annual inspections of all telemetry recording
instruments and mechanical flow meters. The City continually strives to improve the capabilities
of the supervisory control and data acquisition (SCADA) system, and has plans to implement
remote totalizer reading capabilities, which will allow for system-wide supply totals to be
obtained instantaneously to allow for better recordkeeping of supply and consumption. There are
no known deficiencies with the existing telemetry/SCADA system.

SYSTEM CAPACITY

This section evaluates the capacity of the City’s existing water system components (e.g., supply,
storage, and transmission) to determine the maximum number of ERUs it can serve. Once
determined, system capacity becomes useful in calculating how much capacity is available in the
water system to support new customers that apply for water service through the building permit
process. The system capacity information, together with the projected growth of the system
expressed in ERUs, as shown in Chart 4-7 of Chapter 4, also provides the City with a schedule
of when additional system capacity is needed.

ANALYSIS CRITERIA

The capacity of the City’s system was determined from the limiting capacity of the water rights,
source, transmission, and storage facilities. The supply capacity analysis was based on the
limiting capacity of the supply facilities and the system’s MDD per ERU.

The transmission capacity analysis was based on the total capacity of the transmission system
with a maximum pipeline velocity of 5 fps for the PHD analysis and 8 fps for the MDD plus fire
flow analysis. The transmission capacity analysis considered the limiting supply requirement
between the system’s PHD and the MDD plus the maximum fire flow requirement for the
system. The transmission system includes the following components.

31-inch-diameter Kent Springs Transmission Main (240 Zone).

12-inch-diameter Kent Springs Transmission Main (590 Zone).

21-inch-diameter Clark Springs Transmission Main.

16-inch-diameter transmission main downstream of the Garrison Creek Well and
Reservoir site.

16-inch-diameter transmission main downstream of the 208%/212" Wellfield site.

e 12-inch-diameter transmission main downstream of the East Hill Well site.

e Two 16-inch-diameter transmission mains downstream of the Guiberson Reservoir site.
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The storage capacity analysis was based on the storage capacity for equalizing and standby
storage and the computed storage requirement per ERU. Operational and fire flow storage
capacity were excluded from the storage analysis because these components are not directly
determined by water demand or ERUs. For the analyses, a reserve amount equivalent to the
existing operational and fire flow storage requirements were deducted from the total available
storage capacity to determine the storage capacity available for equalizi