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Chapter 1
Introduction

1.1 Authorization and Purpose

In May 2020, the City of Fircrest (City) authorized Murraysmith to prepare a comprehensive water
system plan (Plan) as required by state law under Washington Administrative Code (WAC) 246-
290-100. In accordance with WAC 246-290-100, the Plan shall be updated and submitted to the
Washington State Department of Health (DOH) every six or ten years, depending on approval type.
The previous comprehensive water system plan was prepared for the City in 2014 and approved
by DOH in May 2014 for six years. A 10-year approval period is desired for this Plan, and therefore
the Plan analyzed 10-year and 20-year planning periods. The purpose of this updated Plan is as
follows:

= To evaluate historical growth and water usage for use in projecting future water demands.

= To inventory, describe, and analyze the existing water system to determine if it meets
minimum requirements mandated by DOH and the City’s own policies and design criteria.

= To prepare a capital improvement program (CIP) that identifies water system
improvements which resolve existing system deficiencies and accommodate future needs
of the system for at least 20 years into the future.

= To prepare an implementation schedule of improvements and financing plan that meets
the goals of the financial program.

= To review and update the water use efficiency program, water quality program, cross-
connection program, and wellhead protection program.

= To document the operations and maintenance program.

= To comply with all other water system plan requirements of DOH.

1.2 Background

The City’s existing Plan was approved by DOH in May 2014. Several changes to water system
regulations, as they apply to comprehensive water system plans, have occurred since 2014. The
City has continued to improve and update their water system since 2014. This Plan addresses
these changes and improvements and states the City’s plans for the next 10- and 20-year planning
periods.
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1.3 Water System Ownership and Management

The City is a municipal corporation that owns and operates a public water system within its
corporate boundaries. Water system data on file at DOH for the City 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 City of Fircrest
County Pierce County
DOH System ID Number 25150T
Owner Number 001924
Address 115 Ramsdell Street
Fircrest, WA 98466
Contact Scott Pingel, City Manager
Contact Phone Number 253-564-8900

1.4 Water Service Area

The City's Retail Water Service Area (RWSA), which encompasses the Fircrest City Limits, a portion
of the City of Fircrest’s Urban Growth Area (UGA), and a small portion of City of Tacoma (Tacoma)
residents, is shown in Figure 2-1. The city limits comprise an area of approximately 1.58 square
miles and the existing retail water service area is approximately 1.60 square miles. For future
expansion, the system is mainly developed and is surrounded by Tacoma Public Utilities’ service
area, so the service area is unlikely to grow. The 2019 population within the city limits was 6,770
per the Washington State Office of Financial Management (OFM)’s April 2019 population report.

1.5 Overview of Existing System

In 2019, the City provided service to approximately 2,783 customer connections, or 3,024
equivalent residential units (ERUs). All water supply to the City is provided by five ground water
wells directly to its High Zone, then the zone fills the reservoirs that gravity feed the Low Zone.
The city also utilizes another well as an emergency water source. All water supplied by the City is
fluoridated and chlorinated by the City. Water storage is provided by three reservoirs that have a
total maximum storage capacity of 1.8 million gallons (MG). In addition, the City’s water system
has three pressure zones with three pressure reducing stations, one booster pump station, and 38
miles of water main. A summary of 2019 water system data for the City’s system is shown in Table
1-2.

20-2846 Page 1-2 Comprehensive Water System Plan
March 2021 City of Fircrest



Table 1-2
2019 Water System Data Summary

Description Data

Population (2019)

City Limits

Existing Retail Water Service Area
Future Water Service Area

Total Connections (2019)

Total ERU’s (2019)

Demand per ERU (2019)

Demand per Capita (2019)

Annual Supply (2019)

Unaccounted for Water (2017-2019)
Max Day/Average Day Demand Factor
Peak Hour/Max Day Demand Factor
Number of Pressure Zones

Number of Wells & Total Capacity

Number of Reservoirs & Total Capacity
Number of Pressure Reducing Stations

Total Length of Water Main

Number of Pump Stations & Total Capacity

6,770

1.58 sg ml
1.60 sg ml
1.60 sq ml
2,783

3,024

214 gal/ERU
98.6 gal/capita
244 MG
5.2%

2.24

1.69

3 Zones

5 Active & 1 Emergency (5,145 gpm)

1 BPS (1,190 gpm)
3 Res (1.8 MG)
3

38 miles

AGENCY REVIEW

1.6 SUMMARY OF PLAN CONTENTS

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

Chapter 1 - Introduction: Provides an overview of the City’s water system, the objectives

of the plan, and the plan organization.

Chapter 2 - Water System Description: Presents the water service area, describes the

existing water system, and identifies the adjacent water purveyors.

Chapter 3 - Land Use and Population: Presents related plans, land use, and population

characteristics.

Chapter 4 - Water Demands: Presents historical water use patterns, existing water

demands, and projected future demands.
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= Chapter 5 - Policies and Design Criteria: Presents the City’s water service policies, water
system operation policies, and water system design criteria.

= Chapter 6 - Water Supply Quantity and Quality: Discusses the City’s water source and the
results of past water quality monitoring.

= Chapter 7 - Operations and Maintenance: Discusses the City’s operations and maintenance
program.

= Chapter 8 - Water System Analyses: Presents the results of the water system analyses and
summarizes existing system deficiencies.

= Chapter 9 - Water System Improvements: Presents the proposed water system
improvements, their estimated costs, and implementation schedule.

= Appendices: Contain additional information and plans that supplement the chapters listed
above.

1.7 DEFINITION OF TERMS

The following terms are used throughout this plan:

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

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.

Cross-Connection: A physical arrangement that connects a public water system, directly or
indirectly, with anything other than another potable water system and, therefore, presents the
potential for contaminating the public water system.

Demand: The quantity of water required from a water supply source over a period of time
necessary to meet the needs of domestic, commercial, industrial, and public uses, and to provide
enough water to supply 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:

= 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.

=  Maximum Day Demand (MDD): The maximum amount of water delivered to the system
during a 24-hour time-period of a given year.
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= Peak Hour Demand (PHD): The maximum amount of water delivered to the system,
excluding fire flow, during a one-hour time-period of a given year. A systems peak hour
demand usually occurs during the same day as the peak day demand.

Distribution System Leakage (DSL): The annual amount of water calculated from the difference
between the measured amount of water supplied into the system and the measured amount of
water taken out of the system for consumption and other authorized uses. Authorized uses include
both metered and unmetered water uses. Water use that is unmetered must be estimated to be
classified as an authorized use. Examples of common unmetered water uses include the use of
hydrants for flushing, firefighting, and construction. The calculated DSL volume consists primarily
of water loss through leaks in the water system, but may also include meter inaccuracies, meter
reading errors, water theft, and reservoir overflows.

Equivalent Residential Units (ERU’s): 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 ERU’s by dividing the demand of each of the other customer classes by the
demand represented by one ERU.

Existing Retail Water Service Area (RWSA): Includes all areas where the water system already
provides direct service, remote service, or where service connections are currently available, and
may include areas where new service is proposed.

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

Future Water Service Area: Includes all areas outside of the existing retail water service area
where the City has the duty to provide water service to future customers.

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

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

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

Maximum Contaminant Level (MCL): The maximum permissible level of contaminant in the water
that the purveyor delivers to any public water system user, measured at the locations identified
under WAC 246-290-310.
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Meter Installation Charge: The installation charge or hook-up fee is a fee paid by a property owner
to reimburse the City for the cost incurred to make the physical connection to the water system.
This cost includes both direct and indirect cost for installing the service line off the system’s water
main to the customer’s water meter.

Potable: Water suitable for human consumption.

Pressure Zone: A portion of the water system that operates from sources at a common hydraulic
elevation.

Purveyor: An agency, special purpose district, 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, 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.

Unaccounted-for Water: Water that is measured as going into the distribution system but not
metered as going out of the system.

1.8 ABBREVIATIONS

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

Table 1-3
Abbreviation Summary

Abbreviation Description Abbreviation Description

A @)

AC Asbestos Cement OFM Ch1 Washington State Office of
Financial Management

ADD Average Day Demand P

AF Acre Feet PCCWSP Ch3 Pierce County Coordinated
Water System Plan

ANSI American National Standards pCi/L Ché Picocuries Per Liter

Institute
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Description

AWWA American Water Works PFAS Ch6 Per- and Polyfluoroalkyl
Association Substance

C PFBS Perfluorobutanesulfonic Acid

CCR Consumer Confidence Report PFHXS Perfluorohexanesulfonate Acid

CIP Capital Improvement Program PENA Perfluorononanoic Acid

City City of Fircrest PFOA Perfluorooctanoic Acid

CMU Concrete Masonry Unit PFOS Perfluorooctanesulfonic Acid

County Pierce County PHD Peak Hour Demand

CPP Pierce County Countywide Plan Comprehensive Water System
Planning Policies Plan

D PN Public Notification

D/DBPR Disinfectants/Disinfection By- PNWS Pacific Northwest Section
products Rule

DBP Disinfection By-products ppb Parts Per Billion

DOH Washington State Department of PRV Pressure Reducing Valve
Health

DSL Distribution System Leakage psi pounds per square inch

E PSRC Puget Sound Regional Council

Ecology Washington State Department of PVC Polyvinyl Chloride
Ecology

EPA Environmental Protection Q
Agency

ERU Equivalent Residential Unit Qa Ché Annual Rights

F Qi Ché Instantaneous Rights

FF Fire Flow R

fps feet per second RCW Revised Code of Washington

G RTCR Ché Revised Total Coliform Rule

GMA Washington State Growth RTU Remote Telemetry Units
Management Act

GMPC Growth Management Planning RWSA Retail Water Service Area
Council

gpm gallons per minute S

GWI Groundwater sources under the  SAL State Action Level
direct influence of surface water
per DOH
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Description

GWR Ground Water Rule SCADA Ch2 Supervisory Control and Data
Acquisition
H SDWA Safe Drinking Water Act
HAAS Haloacetic Acids SEPA Washington State
Environmental Policy Act
HGL Hydraulic Grade Line SMA Satellite Management Agency
I T
IBC International Building Code Tacoma City of Tacoma
IDSE Initial Distribution System TCR Total Coliform Rule
Evaluation
M THM Trihalomethane
MCL Maximum Contaminant Level TTHM Total Trihalomethanes
MCLG Maximum Contaminant Level U
Goal
MDD Maximum Day Demand UGA Urban Growth Area
MG Million Gallons UPC Uniform Plumbing Code
pe/L Micrograms Per Liter usc University of Southern
California
mg/L milligrams per liter V
MGD Million Gallons per Day VFD Variable Frequency Drive
MRDL Maximum Residual Disinfectant ~ VOC Volatile Organic Chemical
Level
mrem/yr Millirems Per Year W
MTU Master Telemetry unit WAC Washington Administrative
Code
N WEI Water Facilities Inventory
ng/L Ché Nanogram per liter wucCC Water Utility Coordinating
Committee
NSF Ch5 National Sanitation Foundation WUE Water Use Efficiency
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Chapter 2
Water System Description

2.1 Introduction

This chapter describes the City’s existing and future water service areas, water service
agreements, and existing water system components. The system components described in this
chapter were analyzed to identify system deficiencies. The results of these analyses are described
in Chapter 8.

2.2 History

Fircrest was settled in the early 1900s, originally as a subdivision and residential park. It was later
incorporated as a town in 1925 and eventually grew large enough to become a city in 1990. By the
end of 2019, the City provided water service to 2,795 customer connections.

2.3 Water Service Area

The City is in northwestern Pierce County, Washington, surrounded by Tacoma. The City’s
corporate boundary encompasses an area of approximately 1.58 square miles, as shown in Figure
2-1. The existing water system extends as far north as Columbia Avenue, west to Mildred Street
West, south to approximately Fordham Street, and east to Orchard Street West.

The City’s retail water service area is defined by DOH (331-432) as:

The Retail Service Area is the specific area, defined by the municipal supplier, where the
supplier has a duty to provide service to new service connections as set forth in RCW
43.20.260.

The existing retail water service area boundary is generally located within the city limits, as shown
in Figure 2-1. There is a small, northwest portion of the Fircrest that is served by Tacoma Public
Utilities. The City is responsible for providing public water service, utility management and water
system development within this area.

The existing service area is surrounded by the Tacoma Public Utilities service area, which limits the
boundary of the service area. There is no anticipated expansion of the service area.
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2.3.1 Topography

Fircrest’s service area is situated between Tacoma and University Place. The topography of the
area served by the City’s water system varies greatly in elevation. Much of the City is hilly and
varies between 191-410 feet in elevation. The City generally slopes down towards the southeast
section of the City, near Whittier Park and Leach Creek.

2.4 Water Agreements and Contracts

The City has no water service agreements. The City is not considering providing water to other
utilities on a wholesale basis. Aside from requests for bulk amounts of water, no formal supply
agreements exist between the City and other water users. Information on the City’s long-term
water supply planning is presented in Chapter 6.

2.5 Satellite System Management

A Satellite Management Agency (SMA) is defined as a person or entity that is certified by the DOH
to own or operate more than one public water system without the necessity for a physical
connection between such systems.

The City of Fircrest is not currently an SMA. If the City were to consider providing SMA services,
then these policies would follow the requirements set by the satellite management program
developed by DOH.

2.6 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 8.

General water system facility data is summarized on the Water Facilities Inventory (WFI) form. A
copy of this form is contained in Appendix B.

2.6.1 Pressure Zones

The City serves customers within an elevation range of approximately 191 feet near the Leach
Creek to 410 feet in the southwestern section of the City, west of Thelma Gilmur Park. The 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. This is achieved in the
City’s system by dividing the water system into three different pressure zones, as shown in Figure
2-1. The pressure in each pressure zone is regulated by reservoir levels, pressure reducing valve
(PRV) station settings, pump station settings or a combination of these as illustrated in the
hydraulic profile, Figure 2-2, and summarized in Table 2-1.
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Table 2-1
Pressure Zone Data Summary

Maximum
Hydraulic Elevation Storage Facilities Supply Facilities
(above MSL)
Low 235-ft 1.0 MG Low Reservoir (3) High/Low Zone PRVs
High 442-ft 0.2 MG High Reservoir Wells 4-9
Golf Course Reservoir
Weathervane 497-ft None Weathervane BPS

The High Zone is supplied with water from the 0.2 MG High Zone Reservoir and the five primary
wells. During fire flow events or when the reservoir is out of service, the High Zone is supplied by
an additional emergency well. The High Zone was originally separated as two zones: High and Golf
Course. In 2008, The Golf Course Zone was consolidated into the High Zone and isolated from the
Low Zone. The High Zone is located west of Alameda Avenue, north of Regents Boulevard, and
west of Magnolia Drive; additionally, there is a small section along Orchard Street. The zone serves
customers within an elevation range of approximately 250 feet to 360 feet.

The Low Zone is the lowest pressure zone and is predominately located between Alameda Avenue
and Orchard Street, and south of Regents Boulevard. Elevations range from approximately 190
feet to 310 feet. The Low Zone is supplied from three PRVs connecting it to the High Zone, and
stores water in the 1.0 MG Low Reservoir.

The Weathervane Zone is a closed zone (i.e., a zone without storage), which is supplied via the
Weathervane Booster Pump Station, which pumps water from the High Zone to the Weathervane
Zone. This zone serves customers within an elevation range between approximately 330 feet to
410 feet and is primarily located in the southwest corner of the service area, south of Claremont
Street, and generally west of the intersection of Emerson Street and Magnolia Drive.

2.6.2 Supply Facilities

The City utilizes groundwater as its primary source of water supply. The active wells include wells
FW-4, FW-6, FW-7, FW-8, and FW-9. Wells FW-1 and FW-2 were previously abandoned, and FW-
3 is used solely as a monitoring well and does not contribute to the water supply system. All water
supply to the City’s system is pumped from its wells directly to the High Zone.

Well FW-4 is located south of Ramsdell Street and west of Orchard Street. Well FW-9 is located to
the north between Cornell Street, Orchard Street, Ramsdell Street, and San Juan Avenue. These
wells directly supply the High Zone up to 1,775 gpm and an additional 1,100 gpm in case of
emergencies. Well FW-9 can directly feed the low zone through a manually actuated gate valve.

Wells FW-6 and FW-7 are located south of Claremont Street and east of Paradise Parkway. Well
FW-8 is located southeast between Alameda Avenue and 60th Avenue Court West. These wells
previously served the Golf Course Zone and were later incorporated into the High Zone. These

20-2846 Page 2-3 Comprehensive Water System Plan
March 2021 City of Fircrest



AGENCY REVIEW

wells directly supply the High Zone up to 1,450 gpm. They indirectly service the Weathervane Zone
through its pump station.

Table 2-2
Source Data Summary

Source Name Supply Type Capacity (gpm) Zone Supplied
FW-1 Inactive well n/a Unconnected
FW-2 Inactive well n/a Unconnected
FW-3 Monitoring well n/a Unconnected
FW-4 Active well 525 High Zone
FW-5 Emergency well 1100 High Zone
FW-6 Active well 750 High Zone
FW-7 Active well 800 High Zone
FW-8 Active well 720 High Zone
FW-9 Active well 1250 High Zone

2.6.3 Water Treatment

The City’s water is chlorinated to disinfect and kill harmful bacteria that may be present in the
water and fluoridated to assist in the prevention of tooth decay. The hypochlorite system includes
a bulk liguid sodium hypochlorite system that injects a 12.5 percent sodium hypochlorite solution
into the main water system piping at each well house. Metering pumps will then run when the
well pumps turn on and will be turned off when the well pumps turn off assuring no overdosing of
the system occurs. Sodium hypochlorite dosages are manually adjusted based on testing results
for chlorine residual in the system. Chlorine residual analyzers monitor chlorine residuals and alert
City staff in the event of a low or high chlorine residual detection. This is similar to the current
operation of the City’s fluoridation system.

All well houses are equipped with fluoride injection systems which inject fluoride immediately
after the well casing for each well. The injection system is automatically called on and off in tandem
with each well pump. The objective of the fluoride injection system is to provide the water system
with a residual fluoride concentration of 0.5-0.9 milligrams per liter (mg/l). The system is tested
daily at each water source and the injection system is adjusted as needed to achieve proper
residual fluoride concentrations.

Additional information on the City’s source of supply, water treatment, and water quality
monitoring is contained in Chapter 6.

2.6.4 Pump Station Facilities

The City’s water system has one (1) pump station, the Weathervane Booster Pump Station, as
summarized in Table 2-3. A more detailed description of the pump station is provided below.
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Table 2-3
Weathervane Booster Pump Station Pump Data Summary

Number of Pumps Pumps Motor Pump Station Variable
Design Flow Frequency
Pumps From To (hp)
(gpm)
(2) 95 gpm High Weathervane  7.5hp & 1,190 gpm (2) Horizontal Yes
(2) 500 gpm Zone Zone 25 hp & (2) Vertical
Turbine

The Weathervane Booster Pump Station is located south of Emerson Street and is accessed
through Evergreen Drive. The station pumps water from the High Zone to the Weathervane Zone
to meet the demand requirements of the Weathervane Zone.

A concrete masonry unit (CMU) block building houses the booster pump station’s mechanical and
electrical equipment. The station has a total capacity of approximately 1,190 gpm, which is
delivered by two 95 gpm vertical turbine pump with a 7.5 horsepower motor and two 500 gpm
horizontal turbine pumps with 25 horsepower motors. All four pumps have variable frequency
drives (VFDs), allowing the City to adjust the pump station to meet the demand needs more
efficiently of the Weathervane Zone.

2.6.5 Storage Facilities

The City’s water system has three (3) active storage facilities: 0.2 MG High Reservoir, 0.6 MG Golf
Course Reservoir, and the 1.0 MG Low Reservoir. These reservoirs are summarized in Table 2-4
and a more detailed description of each reservoir of each storage facility is provided below.

Table 2-4
Tank Data Summary

Water

Overflow . Total

" . Zone Storage Diameter Tank Year
Facility Name  Elevation . Volume
Served Height (ft) Type Constructed
(ft) (MG)
(ft)
High Tank 470-ft High 24 39 0.21 Elevated 1951
Golf Course 7 g High 91 34 060  Standpipe 1966
Tank

Low Tank 425-ft Low 48 60 1.0 Reservoir 1980

2.6.5.1 High Zone - 0.2 MG High Reservoir

The 0.2 MG High Reservoir, which is located at the east end of S 25th Street, provides water
storage directly to the High Zone and can indirectly provide water to the Low Zone through the
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Low Reservoir. The reservoir site is shared with the City’s Low Reservoir. This elevated tank is a six-
post steel tank. The tank bowl is approximately 39 feet in diameter and 24 feet high. The base of
the bowl is 60 feet above ground. The total height is 84 feet. The tank capacity is 210,000 gallons
and was built in 1951. The reservoir’s base elevation is at approximately 386 feet and the overflow
elevation is at 470 feet.

2.6.5.2 High Zone - 0.6 MG Golf Course Reservoir

The 0.6 MG Golf Course Reservoir is located on the Fircrest Golf Club property approximately 400
feet north of 35th Street W. The reservoir provides storage for the High Zone and can provide
supplemental storage to the Low Zone when supplied through the pressure reducing stations. The
91-foot tall, 34-foot in diameter standpipe was constructed in 1966. The reservoir has a base
elevation of approximately 379 feet and overflow elevation of 470 feet.

2.6.5.3 Low Zone - 1.0 MG Low Reservoir

The 1.0 MG Low Reservoir is located at the east end of S 25th Street and shares a site with the
High Reservoir. The reservoir provides storage for the Low Zone. The Low Reservoir receives water
from the High Reservoir through an altitude valve with pressure transducers. When the Low
Reservoir hits the set low water level, then the High Reservoir is signaled to provide water. The
48-foot tall, 60-foot diameter reservoir was constructed in 1980. The reservoir has a base elevation
of approximately 377 feet and overflow elevation of 425 feet.

2.6.6 Distribution and Transmission System

The City’s water system contains more than 38 miles of water main ranging in size from 2 inches
to 16 inches. As shown in Table 2-5 most of the water main (approximately 30 percent) within the
service area is 4-inch diameter, and over 90 percent of all water main is 4-inch diameter to 1-inch
diameter.

Table 2-5
Water Main Inventory

Diameter Total Length

(inches) (feet) QT

2 6,085 3%

3 1,385 1%

4 59,550 30%

6 45,620 23%

8 40,560 20%

12 38,205 19%
16 8,720 1%

Total Length 200,125 100%
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| %of Total 100% |

All of the water main in the City’s system is constructed of asbestos cement (AC), polyvinyl chloride
(PVC), and ductile iron. All new water main projects are required to use ductile iron water main in
accordance with the City’s development and construction standards.

2.6.7 Pressure Reducing Stations

Pressure reducing stations are connections between adjacent pressure zones that allow water to
flow from the higher-pressure zone to the lower pressure zone by reducing the pressure of the
water as it flows through the station, thereby maintaining a safe range of pressures in the lower
zone. The Fircrest water system has a total of 3 pressure reducing stations, as shown in Figure 2-
1 and Figure 2-2. These three PRV stations actively supply water from the High Zone to the Low
Zone. All of the City’s PRV stations are located in underground vaults and are not equipped with
pressure relief valves.

2.6.8 Water System Interties

Water system interties are physical connections between two adjacent water systems. In 1994,
the City completed an emergency intertie with Tacoma’s water system. It is located on the east
side of Orchard Street across from Stanford Street. A copy of the agreement and its amendment
is contained in Appendix A.

2.6.9 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 gather information and can
efficiently control a system by automatically optimizing facility operations. A telemetry and
supervisory control system also provide instant alarm notification to operations personnel in the
event of equipment failure, operation problem, flood, fire, or other emergency situations.

The City’s telemetry system was replaced with a supervisory control and data acquisition (SCADA)
system in 2009. The system consists of a new master telemetry unit (MTU) at the Fircrest Public
Works Building, existing communications equipment, and new remote telemetry units (RTU) at
the wells and reservoir sites. The Reservoir RTU transmit the reservoir levels to the MTU along
with the status of the doors, hatches, valves, and ancillary alarm conditions. The SCADA RTU
controls the well pump motors via setpoints input by the operator. Well levels, pump status,
control settings, alarm setpoints, and station alarms can be viewed and tracked.

2.7 Water System Operation

All water supply is provided through the five active wells, as shown in Figure 2-1. Wells FW-4 and
FW-9 provide water to the High Zone and indirectly fills the High Reservoir through an altitude
control valve at the reservoir site. Water from these wells can also indirectly fill the Low Zone
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through an isolation valve. The High Reservoir fills the Low Reservoir through an altitude control
valve with pressure transducers at the reservoir site, then the Low Reservoir gravity feeds the Low
Zone. Wells FW-6, FW-7, and FW-8 provide water directly to the High Zone and the Golf Course
Reservoir. The settings of the supply facilities and water usage throughout the system dictate the
amount of water either flowing into or out of the reservoirs. The Weathervane Zone Booster Pump
Station draws water from the High Zone and pumps it into the closed Weathervane Zone (i.e., no
storage within the zone) to meet the zone demands.

2.8 Adjacent Water Systems

The area surrounding Fircrest’s existing water service area is served by Tacoma’s water system.
This large water system is adjacent to the City’s system. The following provides a brief description
of the Tacoma’s water system.

2.8.1 Tacoma Public Utilities

Tacoma’s RWSA surrounds the Fircrest’s water service area. Tacoma is a regional water supplier
that serves more than 300,000 customers in Pierce and King Counties. Tacoma Water provides
water to 24 parcels within the Fircrest city limits, which are located in the northwest corner of the
City.

Tacoma's raw water supply originates in the Green River Watershed, which covers approximately
148,884 acres on the west flank of the Cascade Mountains between Chinook and Snoqualmie
passes, and supplies up to 167 MGD. Tacoma can supplement its Green River supply with water
from seven wells located along the north fork of the Green River. This well field can produce 84
MGD in the winter and spring months. These wells are used only when the water in the river is too
turbid to be used as a supply. This usually occurs in the fall and winter when rain and snow melt
washes soil sediment into the river. The raw water supply for this system is stored in the Howard
Hanson Reservoir which was created after the U.S. Army Corps of Engineers installed the Howard
Hanson Dam in 1961. The water from the reservoir is then diverted into Tacoma's pipeline for
treatment and distribution.

In 2005 Tacoma finished installing 34 miles of transmission main increasing the water supply to
Tacoma and South King County. Due to this increase in supply an expansion of the Howard Hanson
Dam was required to increase storage capacity. This 2007 expansion added 6.5 billion gallons of
storage capacity to the water system. New water treatment facilities were also constructed in
2005 and 2007 and include ozone disinfection.

In addition to the North Fork Wells, Tacoma has several wells in its service area that can be used
to meet peak summer water demands. The South Tacoma Wells have a maximum capacity of
approximately 59 MGD.
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Chapter 3
Land Use and Population

3.1 Introduction

This chapter demonstrates the compatibility of the Plan with the City Comprehensive Plan and
other planning documents, identifies current land use designations, and presents population data.
The City’s Comprehensive Plan was completed in January 2016 and was last updated in 2019. The
plan was developed to meet the requirements of the Washington State Growth Management Act
(GMA). The GMA requires, among other things, consistency between land use and utility plans and
their implementation.

3.2 Compatibility with Other Plans

The following planning documents were examined to ensure the Plan is consistent with the City’s
land use policies and other related plans.

=  Growth Management Act

= City of Fircrest Comprehensive Plan

= Pierce County Countywide Planning Policies

= Pierce County Coordinated Water System Plan

= Puget Sound Regional Council (PSRC) VISION 2040

3.2.1 Growth Management Act

The GMA was passed in 1990 and amended as required over the years. It defines four goals
relevant to water system planning:

Focus growth in urban areas and reduce sprawl

Ensure consistency between land use and utility plans

Ensure adequate public facilities and services, concurrent with growth
Designate and protect critical areas

HwnN e

Through the GMA all counties, cities, and towns were required to develop comprehensive plans,
which address issues of land use, transportation, housing, capital facilities, utilities, and rural lands.

20-2846 Page 3-1 Comprehensive Water System Plan
March 2021 City of Fircrest



AGENCY REVIEW

3.2.1.1 Urban Growth Area

The GMA requires that Pierce County (County) and the City cooperate in designating a UGA. As
part of the development of its Comprehensive Plan, the City designated a UGA that would
accommodate the City’s projected population growth and facilitate resource conservation.

3.2.1.2 Consistency

The plans and policies of the City and County must be consistent in accordance with GMA, per
Revised Code of Washington (RCW) 36.70A.100. All comprehensive plans for communities within
the PSRC planning area are also required to be consistent with its multi-county plan. The GMA also
requires consistency with the implementation of water system plans and comprehensive plans,
per RCW 36.70A.120.

The Municipal Water Law, which became effective in 2003, also requires consistency of water
system plans with local plans and regulations. Confirmation of consistency under this law is
achieved by means of completing the Consistency Statement Checklist, which must be included
with all water system plans. A signed copy of this checklist is included in Appendix C.

3.2.1.3 Concurrency

Concurrency means that adequate public facilities and services are provided at the time growth
occurs. For example, growth should not occur where schools, roads, and other public facilities are
overloaded. Concurrency ensures that public dollars are used efficiently, and that quality of life is
preserved. To achieve this objective, the GMA directs growth to areas already served or readily
served by public facilities and services (RCW 36.70A.10). 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.100).

3.2.1.4 Critical Areas

The GMA requires that critical areas be designated and protected. Critical areas include areas at
high risk for erosion, landslides, earthquakes, or flooding; coal mines; wetlands or lands adjoining
streams, or rivers and other water bodies. Appendix D contains a Washington State Environmental
Policy Act (SEPA) checklist that was prepared for this Plan that addresses environmental issues.

3.2.2 City of Fircrest Comprehensive Plan

The City’s most recent Comprehensive Plan was published in 2015, adopted in January of 2016,
and amended in November of 2019. The Land Use Element of this Comprehensive Plan states the
City’s vision of how growth and development should occur over a 20-year horizon and includes
goals and policies to achieve this vision. The Future Land Use Map, which is included as Figure 3-
1, shows the different types of land uses that are planned throughout the City.
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The Land Use Element of the Comprehensive Plan articulates many of the same goals and concerns
of the GMA. Like the GMA, the Land Use Element seeks to accommodate growth while maintaining
the City’s high quality of life, cherished natural features, distinct places, and character. It seeks to
promote an attractive residential neighborhood and enhance public recreational services by
focusing economic development within them and establishing development guidelines. The
Transportation and Capital Facilities Elements ensure that new development will be adequately
serviced without compromising existing levels of service, similar to principal of concurrency as
defined in the GMA.

The Comprehensive Plan also states its City Limits and updates its UGA boundary. The City
encompasses an area of approximately 1,011 acres (1.58 square miles), and a total UGA of
approximately 1,011 acres (1.58 square miles). Some undeveloped lots still exist within the City
and infilling is expected and encouraged.

3.2.3 Pierce County Countywide Planning Policies

The Pierce County Council adopted the Pierce County Countywide Planning Policies (CPPs) in 1992.
Since this time, the plan has been amended several times with the last amendment occurring
November of 2018. The CPPs serve as the comprehensive plan framework for the County and cities
within the County, including the City of Fircrest. Consistent with the GMA’s goals, it establishes a
UGA within the County to encourage growth in urban areas and to reduce urban sprawl. The CPPs
also guide development in rural, unincorporated Pierce County. Similar to the City’s
Comprehensive Plan, the County’s policy goals seek to reduce urban sprawl, protect rural areas,
provide affordable housing throughout the County, and coordinate protection of environmentally
sensitive areas.

The Growth Management Planning Council (GMPC) is in the process of updating the CPPs. The
intent of the update process is threefold: 1) to ensure consistency with current state law, state
agency guidance and recent hearings board decisions; 2) to align the CPPs with the newly adopted
regional growth strategy found in VISION 2040; and 3) to modernize the CPP narrative to reflect
the ongoing and evolving implementation of the GMA and countywide policies.

3.2.4 Pierce County Coordinated Water System Plan

The Pierce County Coordinated Water System Plan (PCCWSP) was prepared in 1988 and updated
in 2001. The PCCWSP was prepared under the direction of the Pierce County Council and the
Water Utility Coordinating Committee (WUCC). The WUCC periodically reviews and advises the
County on updating the Plan. The group also assesses whether the plan policies are being
implemented as anticipated. Recommended revisions to the plan are forwarded to the DOH, the
County Executive and County Council for review and adoption.

The purpose of the PCCWSP is to assist the area’s water utilities in establishing an effective process
for planning and development of public water systems and restricting the proliferation of small
public water systems. The plan accomplishes this by establishing service area boundaries;
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minimum design standards; service review procedures; appeals procedures, long-term regional
water supply strategy; water conservation program and goals; and the satellite system
management program. The City has established policies, design criteria and goals that meet or
exceed the requirements and goals of the PCCWSP.

3.2.5 Puget Sound Regional Council

The PSRC provides data and long-term forecasts for transportation, population, jobs, and housing
to help the Puget Sound area plan for the future. The PSRC is directed by local elected leaders of
King, Pierce, Snohomish, and Kitsap counties, the region’s cities and towns, ports districts, transit
agencies, and tribes. All these local jurisdictions work together to create a cohesive plan for the
future of the Puget Sound region.

The PSRC’s multi-county planning document, Vision 2040, is a policy-based growth projection that
provides a planning vision for the area including King, Snohomish, Kitsap, and Pierce Counties.
Vision 2040 has several goals and policies with regards to domestic water systems, such as the City
of Fircrest. These policies and goals include:

= Ensuring residents of the region have access to high quality drinking water that meets or
is better than federal and state requirements.

= |dentifying and developing additional water supply sources to meet the region’s long-term
water needs, recognizing the potential impacts on water supply from climate change and
fisheries protection.

= Promoting coordination among local and tribal governments and water providers and
suppliers to meet long-term water needs in the region in a manner that supports the
region’s growth strategy

= Reducing the per capita rate of water consumption through conservation, efficiency,
reclamation, and reuse.

Vision 2040 was initially adopted by the PSRC General Assembly in 2008 before being amended by
the PSRC executive board in 2009.

3.3 LAND USE

The city limits currently encompass an area of approximately 1,011 acres. The City’s UGA
encompasses no additional acreage outside of the current city limits. The City’s land use
designations, as shown in the Future Land Use Map on Figure 3-1, guide development in Fircrest.
Land use outside of the city limits is designated by the County.
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Figure 3-1
City of Fircrest Future Land Use Map
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The area served by the City is primarily residential, comprised largely of single-family residents.
Currently single- and multi-family residential make up about 71 percent of the land use. A variety
of other uses make up the remaining 29 percent, as summarized in Figure 3-2.

Figure 3-2
Existing Land Use in Fircrest City Limits

| Single & Multi Family
Residential
B Public Parks and Open Space

B Public Schools & Facilities

B Commercial

The majority of Fircrest is low density residential and parks. There are portions of the City that are
part of historical conservation efforts. Portions of the mixed-use commercial area within the
northwest corner of the City, known as the Countywide Center area, may have the maximum
building height increased allowing seven stories and maximum density restrictions would be
removed to allow for future growth, as shown on Figure 3-1.

3.4 POPULATION

Population projections for the City’s water system review historical population trends and make
projections for the 20-year planning period (2020 — 2040). Because the City’s water system mostly
serves customers within the City limits, the historical trends and population projections presented
here are consistent with the City’s 2016 Comprehensive Plan.

3.4.1 Household Trends & Historical Population

The City is primarily a residential community comprised largely of single-family residences with
most of the population commuting to nearby cities for employment. There were approximately
2,898 residential units within Fircrest in 2019. Of the residential units, approximately 76 percent
of these residences were single family and 24 percent were multi-family. Since 1980, Fircrest has
experienced a slow trend towards providing an increasing number of multi-family housing units
and it is expected that this trend will continue.
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The City had a population of approximately 6,770 in 2019 per the OFM’s April 2019 population
report, which equates to a calculated average of 2.34 residents per household. Historically, the
City has seen the average household size hover around two people for the last decade, and this
trend is expected to continue per the City’s 2016 Comprehensive Plan until the City reaches its
Adopted Population Target of 6,950. This average household size is lower than what is seen in the
County as a whole (2.5 residents per household).

The City was settled in the early 1900s, originally as a subdivision and residential park. It was later
incorporated as a town in 1925 and a city in 1990. From 1980 to the late 1990s the City population
was slightly declining followed by a rapid rate of growth between 1995 and 2000. Since 2000, the
City population has steadily increased at a modest rate.

The City’s Comprehensive Plan, written in 2016, provided a population projection consistent with
the County’s population projections. This projection estimated an average annual growth of
approximately 2 percent. The City is expected to continue at this rate until reaching full build out
in 2030 as stated in the 2016 Comprehensive Plan. After 2030, the City expects population growth
to be negligible. Figure 3-3 illustrates the City’s historical and projected population through the
twenty-year planning period (2040).

To ensure that the City plans enough water resources for the expected growth, the City has elected
to continue with the projected population per the 2016 Comprehensive Plan. These population
projections, along with the historical per capita water use data presented in Chapter 4, form the
basis for determining the future water demands of the City’s water system.
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Figure 3-3
Historical Population and Future Projection
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3.5 SUMMARY

This chapter reviewed relevant planning documents for the area as well as the existing land use
and current planned development for the area. Comparing the populations shown in the 2016 City
Comprehensive Plan to the currently planned developments in the area showed that the City will
reach its Adopted Population Target by 2030. This projection assumes there will be no further
growth as the City will be at full build-out. This population projection will be used to estimate
future water demands in Chapter 4.
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Chapter 4
Water Demands

4.1 Introduction

The planning efforts of the City rely on a thorough analysis of its system’s water demands. This
analysis reviewed the historical water supply and demand data from 2014 to 2019. Using this data,
the City’s demand per ERU, the ADD, and the MDD were calculated for each year. The analysis
then looked at the historical trends of these values and determined “planning” values to use in
forecasting the system’s future water demand.

These planning values, along with the population projections presented in Chapter 3, were used
to forecast the future water supply and demand needs for the system for the next 10- and 20-year
planning periods. The future water supply and demands determined by this analysis are used in
Chapter 8 to analyze the water system facilities and form the basis for sizing future water system
improvements described in Chapter 9.

4.2 Historical Water Demands

This section summarizes the City’s historical water consumption and supply trends between 2014
and 2019. Using this data, the average ERU and ADD vales were calculated for the last five years.

4.2.1 Historical Water Consumption

Water consumption is the amount of water that customers use as measured by their water
meters. For planning purposes, all water customers have been combined into six groups: single-
family residential, multi-family residential, commercial and industrial, irrigation, and non-retail.
The consumption analysis that follows will summarize the water use patterns of these six user
groups in the following columns listed in Table 4-1:

= Single Family Residential, includes data for “residential” customer class

=  Multi-Family Residential, includes data for “multi-unit residential” customer classes

=  Commercial and Industrial, includes data for “commercial” and “industrial” customer
classes

= |rrigation, includes data for “irrigation only” meters.

= Non-retail, includes water sold at hydrants.

Table 4-1 shows the average number of connections, average annual consumption, and average
daily consumption per connection for each customer group between 2014 and 2019.
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Table 4-1
Average Annual Metered Consumption and Service Connections

Customer Group

e e Commercial

& Industrial

Family Family
Residential | Residential

Irrigation Non-retail®

Number of Connections

2014 2146 477 97 22 0 2,741
2015 2153 477 97 25 0 2,751
2016 2164 478 102 24 0 2,768
2017 2174 475 104 24 0 2,777
2018 2,179 474 104 25 0 2,782
2019 2,181 474 104 24 0 2,783
Annual Consumption (1,000 gallons)
2014 167,786 24,948 12,871 14,283 433 220,321
2015 179,054 25,240 12,829 16,675 463 234,261
2016 176,674 26,044 13,097 15,517 331 231,663
2017 171,100 26,914 13,293 16,974 286 228,566
2018 174,807 27,639 11,764 16,232 232 230,674
2019 164,984 24,868 10,571 14,764 250 215,436
2014 214 143 363 1,774 0 219
2015 228 145 363 1,865 0 233
2016 223 149 353 1,767 0 228
2017 216 155 350 1,911 0 225
2018 219 159 309 1,798 0 226
2019 207 144 278 1,662 0 212
Average 218 149 336 1,796 0 224

INon-retail connections accounts for water sold at hydrants and could not be attributed to connections, so the average daily
consumption per connection is not applicable and is left blank.

Most of the water consumption is from single-family residential customers. Single-family
residential accounts for approximately 78 percent of the City’s customers. Commercial and
Industrial and Irrigation have the highest consumption per connection because these customer
classes serve the system’s largest water users. Consumption attributed to the Non-retail customer
class includes water sold at hydrants for construction and other temporary uses.

4.2.2 Largest Water Users

Table 4-2 shows the City’s top 20 highest demand water customers in 2019. The total water
consumption of these customers represents approximately 2 percent of the total consumption in
2019. The list comprises City facilities, businesses, schools, multi-family complexes or single-family
communities with one connection, and irrigation.
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2019 Largest Water Users

Service Address
Weathervane Dr 1432
Broadview Dr 1037
Panorama Dr 1103
Monterey Lane 1058
Coral Dr 1212
Paradise Parkway 1113
Alpine Lane 1290

Fir Park Lane 1019
Paradise Parkway 1128
Alta Vista Pl 659

Delta Ct 1054
Farallone Ave 447
Regents Blvd 112 1-6
Coral Dr 1326
Altadena Ave 906

Del Monte Ave 1200
Alpine Lane 1280
Amherst St 117
Altadena Dr 981

Del Monte Ave 435
Total (gal)

% of Total Usage

Consumption (gal)
381,944
368,757
357,342
325,178
324,976
310,046
303,576
300,419
300,210
281,876
275,638
271,187
270,103
264,882
264,867
258,030
253,490
249,810
248,358
247,581

5,858,269
2.4%

4.2.3 Seasonal Variations in Consumption

AGENCY REVIEW

Water consumption is affected by seasonal variables such as temperature and precipitation,
influencing the system’s peaking factors. Figure 4-1 shows the relationship between the average
monthly temperature in the City and the average system production between 2014 and 2019. In
general, as temperature increases, so does system demand. The system demand shown in the
chart below includes all customer demands as well as system leakage and non-revenue demands.
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Figure 4-1
Seasonal Variation on System Demand
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4.2.4 Equivalent Residential Unit

The demand of each customer class can be expressed in terms of ERUs for demand forecasting
and planning purposes. Rather than expressing water demand in terms of use per connection, the
data is normalized by ERU which represents a typical single-family residence.

Table 4-3 uses the annual demand and number of single-family residential connection as well as
the annual distribution system leakage to calculate the system’s ERU value from 2014 through
2019. The average annual demand is scaled up by system’s annual distribution system leakage, to
account for water loss in the system, and then divided by the total number of connections.

Table 4-3
System Equivalent Residential Unit (ERUs) Summary

Number of Average Annual _An.nua.l
Sl Demand Demand ERU Distribution Supply ERU
Connections (gallons per (gpd/ERU) System (gpd/ERU)?2
day) Leakage?!

2014 2,146 458,431 214 6.0% 226.50
2015 2,153 490,558 228 4.6% 238.41
2016 2,164 482,715 223 6.2% 236.95
2017 2,174 468,767 216 5.8% 228.10
2018 2,179 477,614 219 6.4% 233.23
2019 2,181 452,010 207 3.3% 214.14
2014 — 2019 Average 218 5.4% 229.55

TAnnual Distribution System Leakage is described in further detail in Section 4.3
2Supply ERU includes the demand ERU plus distribution system leakage and is used in the system capacity analysis described in
Chapter 8.
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Table 4-4 shows the number of ERUs per customer class, which is calculated by dividing the
average water demand per connection, shown in Table 4-1, by the system’s demand per ERU,
shown in Table 4-3.

Table 4-4
Number of Equivalent Residential Unit (ERUs) per Customer Class
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2014 227 2,024 301 155 172 5 0 2,658
2015 238 2,058 290 147 192 5 0 2,692
2016 237 2,037 300 151 179 4 0 2,671
2017 228 2,055 323 160 204 3 172 2,918
2018 233 2,048 324 138 190 3 482 3,184
2019 214 2,111 318 135 189 3 265 3,021
2014 — 2019 Average 2,857

These values come from the “Supply ERU” column in Table 4-3.

2Non-Billed Authorized Consumption is described in further detail in Section 4.3.

3Unmetered consumption was not tracked for 2014-2016, and therefore, Non-Billed Authorized Consumption is shown as
zero.

4.2.5 Average Day Demand

The ADD is calculated based on water supply rather than water consumption. Water supply is the
total amount of water delivered to the City’s water system, as measured through the meters at
both supply facilities. Water supply is different than water consumption in that water supply is the
amount of water delivered into the system and water consumption is the amount of water taken
out of the system. For any given year, the amount of water supply will be greater than the amount
of water consumption, due to water system leaks and non-metered water uses, which will be
further described in the next section.

Table 4-5 summarizes the total amount of water that was supplied to the City’s system from 2015
through 2019, the average population within the City’s RWSA, and the computed per capita
demand for each year. The ADD is determined from historical water use patterns of the system
and can be used to project future demand within the system. The ADD data is typically used to
determine standby storage and other requirements for water systems.
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Table 4-5
Average Annual System Demand

Average Metered

City Population Average Day Demand

Supply (gpd) (gpd/capita)
2015 671,647 6,575 102.2
2016 674,259 6,625 101.8
2017 706,486 6,640 106.4
2018 795,705 6,710 118.6
2019 669,114 6,770 98.8
Average 105.5

As shown in Table 4-5, average demand per capita fluctuates from year to year, but an overall
trend shows per capita water demand has been steady despite population growth. Monthly supply
from active wells is included in Appendix E.

4.3 Water Use Efficiency

The Water Use Efficiency (WUE) Rule, which became effective in January 2007, established a
distribution system leakage standard that all public water systems were required to meet by July
1, 2010. To comply with the WUE Rule, the City implemented its first WUE Program in 2007, and
has continued to update it at least every six years and will be updated again as part of this Plan. A
copy of the City’s current WUE Program is included in Appendix F.

The City’s WUE Program focuses on reducing DSL and encouraging water conservation. Its current
goal is to reduce customer water demand by 0.2 percent per year. The DSL is defined as the
difference between authorized consumption and total water supply. The DSL may include water
system leaks, inaccurate supply metering, inaccurate customer metering, unknown fire hydrant
usage, illegal water service connections, and unknown reservoir overflows. According to the WUE
Rule, DSL must not be more than 10 percent of supply, based on a 3-year rolling average, or a
water loss control action plan must be prepared and implemented.

Authorized consumption is the amount of water authorized for use. There are two types of
authorized consumption, billed and non-billed. Billed authorized consumption generally includes
consumption tracked by customer meters. Non-billed authorized consumption is consumption
that is tracked or estimated, but not billed. Some examples of non-billed authorized consumption
are firefighting activities, water main flushing, cleaning tanks and reservoirs, and street cleaning.
Non-billed authorized consumption makes up a small part of the total authorized consumption.

The difference between the amount of water supplied to the City and the amount of metered
water consumption from 2014 through 2019 is shown in Table 4-6.
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Table 4-6
Water Use Efficiency Analysis (1,000 gallons)

Billed Non-Billed Total Distribution Percent 3-Year

Total Supply Authorized Authorized Authorized System DSL Rolling

Consumption Consumption Consumption? Leakage Average

2014 233,915 220,321 0 219,873 14,042 6.0% 10.6%
2015 245,151 234,261 0 233,810 11,341 4.6% 6.0%
2016 246,779 231,663 0 231,394 15,385 6.2% 5.6%
2017 257,867 228,566 14,342 242,908 14,959 5.8% 5.6%
2018 290,432 230,674 41,136 271,810 18,623 6.4% 6.1%
2019 244,227 215,436 20,710 236,145 8,082 3.3% 5.2%

2014, 2015, and 2016 total authorized usage values differ slightly than what was reported in the City’s WUE reports. These
differences are minor and can be attributed to rounding and reporting differences.

The 3-year rolling average of distribution system leakage in 2019 is 5.2 percent, which is less than
10 percent of total supply. Therefore, the City does not need to implement a water loss control
action plan. The City will continue to collect data, monitor all uses of water, and report annually
the amount of distribution system leakage.

4.4 Peaking Factors

Peaking factors are used to estimate a MDD and a PHD for a water system. For the City MDD and
PHD peaking factors were estimated using DOH recommendations as discussed below.

The MDD is the largest amount of water consumed and used throughout the system during a 24-
hour period of a given year. The MDD typically occurs on a hot summer day when outdoor water
use for lawn watering and other purposes is occurring throughout much of the system. The MDD
is used in fire flow availability reporting and in sizing supply facilities (e.g., supply stations, booster
pump stations, interties) capacity analyses.

The PHD is the amount of water used (excluding fire flow) during the largest use hour of the 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. Low pressure analysis and equalizing storage are typically based on PHD data. The
system’s PHD was estimated based on Equation 3-1 in the DOH Water Design Manual, which is
largely based on population size.

Table 4-7 shows the MDD and PHD factors for 2015 through 2019. The five-year average
MDD/ADD and PHD/MDD peaking factors will be used in future water demand projections.
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Table 4-7
Peaking Factor Analysis

Average Metered Max Day Demand MDD:ADD Calculated PHD  PHD:MDD
Supply (gpd) (gpd) Peaking Factor (gpm) Peaking Factor
2015 671,647 1,580,802 2.35 1,866 1.70
2016 674,259 1,593,178 2.36 1,881 1.70
2017 706,486 1,558,338 2.21 1,833 1.69
2018 795,705 1,708,557 2.15 2,000 1.69
2019 669,114 1,391,178 2.08 1,636 1.69
Five-Year Average (2015-2019) 2.23 1.69

4.5 Future Water Demands

This section uses the projected population data from Chapter 3 and the historical water supply
and demand data discussed in Section 4.2 of this chapter to estimate the City’s future water
demands. The peaking factors discussed in Section 4.4 were used to estimate future maximum
day and peak hour demands.

4.5.1 Projected Demands

The projected water demands for the system were calculated from the population projections in
Chapter 3 and the planning values shown in Table 4-8, below. Future demand projections are
shown with and without a further reduction in demand from water use efficiency efforts, assuming
the City meets its current WUE goal.

Table 4-8

Planning Values for Water Demand Projections
Type Planning Value Reference Section
Average Day Demand 106 gpd/capita Table 4-5
Maximum Day Demand Factor 2.23 Table 4-7
(MDD/ADD)
Peak Hour Demand Factor (PHD/MDD)  1.69 Table 4-7
WUE Goal 0.2% reduction per Section 4.3

year

Table 4-9, at the end of this chapter, presents the estimated water demands of the system each
year for the next 20 years. The actual 2019 demand and the estimated 2020 demand are also
shown in the table for comparison purposes.

The future average day demands were projected based on the estimated per capita demand and
population estimates for the given years. The future MDD and PHD were computed from the
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projected average day demands and the existing system peaking factors shown in Table 4-8. Table
4-9 also shows the projected demands, assuming the City meets its WUE goal.

The 20-year (2040) projected demand data without conservation reductions were used for the
evaluation of the planned improvements presented in Chapter 9 to ensure that the future system
will be sized properly to meet all requirements, whether or not additional water use reductions
from conservation are achieved. However, the City will pursue further by implementing the Water
Use Efficiency Program elements (see Appendix F).

4.6 Summary

The water consumption and use data presented in this chapter includes historical water
production and consumption, distribution system leakage, and demand projections. This data will
be used in Chapter 8 to analyze the effectiveness of water system facilities and procedures. In
addition, this data will be used in Chapter 9 to decide the future improvements needed to meet
the design criteria presented in Chapter 5.
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Table 4-9
Future Retail Water Demand Projections (gallons per day)

Description Base Year?! Pls(r;;rl?g Ten-Year Planning Period 20-Yr Period
2019 2020 2025 2026 2040
Population in Water Service Area 6,770 6,790 6,805 6,819 6,834 6,848 6,863 6,877 6,892 6,906 6,921 6,950 6,950
Estimated Number of ERUs 2,916 3,128 3,134 3,141 3,148 3,154 3,161 3,168 3,174 3,181 3,188 3,201 3,201
Average Day Demand Projections (gpd) 669,114 719,740 721,282 722,824 724,365 725,907 727,449 728,991 730,533 732,075 733,616 736,700 736,700
w/ WUE Efforts 718,301 718,394 718,478 718,553 718,619 718,676 718,724 718,762 718,791 718,811 720,330 705,132
Maximum Day Demand Projections (gpd) 1,492,125 1,605,020 1,608,458 1,611,897 1,615,335 1,618,773 1,622,211 1,625,650 1,629,088 1,632,526 1,635,964 1,642,841 1,642,841
w/ WUE Efforts 1,601,810 1,602,018 1,602,206 1,602,373 1,602,521 1,602,647 1,602,754 1,602,839 1,602,905 1,602,949 1,606,335 1,572,444
Peak Hour Demand Projections (gpm) 1,751 1,884 1,888 1,892 1,896 1,900 1,904 1,908 1,912 1,916 1,920 1,928 1,928
w/ WUE Efforts 1,880 1,880 1,880 1,881 1,881 1,881 1,881 1,881 1,881 1,881 1,885 1,845
Annual Demand Projections (1,000 gal) 244,227 262,705 263,268 263,831 264,393 264,956 265,519 266,082 266,644 267,207 267,770 268,896 268,896
w/ WUE Efforts 262,180 262,214 262,244 262,272 262,296 262,317 262,334 262,348 262,359 262,366 262,920 257,373

Based Year data shows historical retail supply for that year. Maximum day and peak hour demands are estimated using the peaking factors discussed in Section 4.4. Water use efficiency (WUE) projections are not relevant for historical data, and therefore, not included.
Planning Year data represents the projected information for the current planning year
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Chapter 5
Policies and Design Criteria

5.1 Introduction

The City provides potable water service for its customers according to the laws, policies, and
design criteria that originate from seven Regulatory Agencies as summarized in Table 5-1. The
listed agencies are in descending order from those with the broadest authority in setting the laws,
policies, and design criteria that guide the development of this Plan to the narrowest authority.

Table 5-1
Regulatory Agency Summary

Origin and Type of Design Criteria,

Laws, and/or Policies

U.S. Department of Health & Human Services Federal Regulations
U.S. Environmental Protection Agency Federal Regulations
Washington State Department of Health State Regulations
Washington State Department of Ecology State Regulations
Fircrest City Council Administrative Policies
American Water Works Association Design Criteria

These laws, policies, and design criteria guide the City's operation and maintenance of the water
system daily, and in planning for meeting future growth needs and required improvements. The
overall objective is to ensure the City provides high quality water service at a minimum cost to its
customers, while also setting standards that the City must meet to ensure the water supply is
adequate to meet existing and future water demands of the system. The system's ability to meet
these demands is detailed in Chapter 8 and recommended improvements are identified in Chapter
9.

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

Policies associated with the following categories are presented in this chapter:
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Water Service
Water Supply
Facilities
Finance
Organization

5.2 Water Service Policies

The City has created water service policies to maintain quality water supply for existing and future
customers. These policies reference new water services, temporary services, emergency services
and planning boundaries.

5.2.1 New Water Service

In order to provide safe, reliable drinking water within the City’s retail water service area, the City
has adopted the following policies:

1.

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

All proposed developments within city limits and designated water service area will
connect directly to the City’s existing water system, unless deemed infeasible by the City
at the time of the request.

Water system improvements required to provide water service to proposed developments
must be approved by the Public Works Department and conform to the City’s adopted
design criteria, and construction standards and specifications, as shown in the City’s
Development Design Standards contained in Appendix G. The Applicant shall install new
water main to the limits of the property. All costs of the permits and water system
improvements will be paid by the Applicant. Recovery contracts (latecomers fees) may be
recorded against adjacent frontage.

Requests for new water service will be processed by the City’s permit coordinator in
accordance with City Municipal Code. Applications must be received at least one week
prior to connection of water service. Once applications are received by the permit
coordinator, the location of the proposed service will be reviewed to ensure it is within the
City’s retail water service area and will be evaluated to determine fire flow availability,
meter size and other associated improvements necessary for adequate water pressure,
fire flow, looping or extensions. The adequacy of water system capacity to serve the
applicant’s property will also be evaluated at that time. New water service applications will
be processed within one week of receipt of application and associated fees.

The City will determine whether adequate water system capacity is available to serve the
applicant’s property, based on available capacity from supply, storage, and transmission
systems. This will be accomplished through the ongoing tracking of ERUs served by the City
in comparison to the maximum number of ERUs that can be served by the system, as
computed in Chapter 8 of this Plan.
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6. Water service applications will expire at the time that the associated building permit
expires or in the event that the water service is not made ready by the applicant for
connection by the City within 120 days of the approval of the water service application.

7. Time extensions regarding water availability will be granted in accordance with the
associated building permit requirements. When extensions are denied, a written notice of
appeal, together with an appeal filing fee, may be submitted in person to the Permit
Center. Appeals must be made within the time-period specified under the requirements
of the associated permit and in accordance with City Municipal Code.

8. Delays resulting from non-technical conditions that affect the City’s ability to provide new
water service will be the responsibility of the Applicant. These conditions include, but are
not limited to, environmental assessments and local ordinances procedures.

5.2.2 Temporary Service

No temporary service is allowed, unless there are approved plans for permanent water service
that meet all City standards.

5.2.3 Emergency Service
The City has adopted the following policies regarding emergency water service:

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

2. Policy criteria may be waived for emergency service.

5.2.4 Planning Boundaries

For planning purposes, the City will use water service boundaries established by agreement as a
result of the regional coordinated water system plan (PCCWSP) and as has been modified or
further described by the City.

5.3 Water Supply Policies

The City follows water supply policies to protect water quality and sustainability to meet the needs
of all its customers.

5.3.1 Water Quality

1. The City will strive to provide high quality water while complying with all water quality
regulatory requirements.

2. The City will take all reasonable measures to protect its system and customers and will
promptly respond to situations that may adversely affect water quality.
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5.3.2 Water Quantity

The City has adopted the following policies to ensure that it delivers high quality, safe water which
meets or exceeds all local, state, and federal guidelines:
1. The City will pursue steps to meet or exceed all water quality laws and standards.

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

5.3.3 Water Use Efficiency and Regional Participation
In order to promote the efficient use of water, the City has adopted the following policies:

1. The City will participate in regional supply management and planning activities to reduce
the cost of service while improving reliability, water quality, and quantity.

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

3. The City has a WUE Program and participates in regional water conservation efforts.
Documentation from the City’s WUE Program is contained in Appendix F.

5.3.4 Cross-Connection Control

Protecting the water system is of the utmost importance to the City, to help protect the water
system from potential pollutants or contaminants which may be introduced from cross-
connections, the City has adopted the following policies:

1. The City strives to protect its water system from contamination due to cross-connections
and has developed a Cross-Connection Control Program for eliminating cross-connections.
Documentation from the City’s Cross-Connection Control Program is contained in
Appendix H.

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

3. The City has staff that is certified as Cross-Connection Control Specialists.

5.4 Facility Policies and Design Criteria

This section describes the planning policies and design criteria used to establish an acceptable
hydraulic behavior level and a standard of quality for the water system. Additional criteria are
contained in the City’s Development Design Standards contained in Appendix G.

20-2846 Page 5-4 Comprehensive Water System Plan
March 2021 City of Fircrest



AGENCY REVIEW

5.4.1 Minimum Standards

Minimum design standards ensure the City can provide a uniform and reliable water service.

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

2. All projects within unincorporated the County right-of-way must be designed and
constructed in accordance with City’s Development Design Standards and shall be
inspected and approved by City.

3. In accordance with WAC 246-290-200 - Design Standards. (1) Purveyors shall ensure that
good engineering criteria and practices are used in the design and construction of all public
water systems, such as those set out in:

a. The most recent published edition of the DOH’s Water System Design Manual,
International Building Code (IBC), Uniform Plumbing Code (UPC), and other
national model codes adopted in the State;

b. The most recent published edition of Recommended Standards for Water Works, A
Committee Report of the Great Lakes - Upper Mississippi River Board of State Public
Health and Environmental Managers;

c. Standard specifications of the American Public Works Association, the American
Society of Civil Engineers, AWWA, or the American Society for Testing and
Materials;

d. Design criteria, such as contained in current college texts and professional journal
articles, acceptable to the City’s Public Works Department;

e. Chapter 173-160 WAC Minimum Standards for Construction and Maintenance of
Wells;

f. The latest edition of the PNWS-AWWA Cross-Connection Control Manual, or the
University of Southern California (USC) Manual of Cross-Connection Control.

4. In accordance with WAC 246-290-220 - Drinking water materials and additives. (1) all
materials shall conform to the American National Standards Institute (ANSI)/National
Sanitation Foundation (NSF) Standard 61 if in substantial contact with potable water
supplies.

5. Inaccordance with WAC 246-290-451 - Disinfection of drinking water. (1) No portion of a
public water system containing potable water shall be put into service, nor shall service be
resumed until the facility has been effectively disinfected.

a. Incases of new construction, drinking water shall not be furnished to the consumer
until satisfactory bacteriological samples have been analyzed by a laboratory
certified by the State.

20-2846 Page 5-5 Comprehensive Water System Plan
March 2021 City of Fircrest



AGENCY REVIEW

b. In cases of existing water mains, when the integrity of the main is lost resulting in
a significant loss of pressure that places the main at risk to contamination, the
purveyor shall use standard industry practices to ensure adequate and safe water
quality prior to the return of the line to service, including at least one of the
following:

i. Flushing,
ii. Disinfection, or
iii. Bacteriological sampling.

The procedure used for disinfection shall conform to standards published by the AWWA,
or other industry standards acceptable to the Public Works Department.

5.4.2 Water Pressure

Pressure criteria at service connections are summarized below. These pressure criteria are based
on current City standard practices, which are based in part on industry standards, the DOH, and
UPC requirements.

1. The City will supply water to all customers at a minimum pressure of 30 psi during all
demand conditions, except when providing fire flow or during emergency situations.

2. During fire flow situations, the City will maintain a minimum pressure of at least 20 psi at
all customer meters and throughout the system.

3. The City will provide pressure reducing stations to control pressures in the distribution
system and avoid high pressures. It is the customer’s responsibility to install and maintain
a pressure reducing valve on their side of the water meter to reduce pressures to 80 psi or
less.

4. The City will endeavor to limit the maximum pressure to 120 psi in the water mains during
normal demand conditions, excluding pressure surges.

5.4.3 Pipeline Velocities

Policies regarding velocity of water flow have been created to maintain system reliability for all
customers in emergency and non-emergency conditions.

1. Under normal demand conditions, all new distribution system water mains will be designed
to deliver the required amount of flow at a velocity of 8 feet per second (fps) or less.
Velocities greater than 8 fps are acceptable within short lengths of pipe and within water
system facilities.

2. Under normal demand conditions, all new transmission mains will be designed to deliver
the required amount of flow at a maximum velocity of 5 fps. Transmission mains designed
with velocities greater than 5 fps will be evaluated for hydraulic surges (transient
conditions) using a hydraulic model capable of surge analyses.
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Under emergency conditions, such as a fire, all distribution and transmission system water
mains will be designed to deliver the required fire flow and simultaneous MDD at a velocity
of 10 fps or less.

5.4.4 Storage Facilities

The City has multiple types of water storage to maintain reliable service for all customers during
all seasons and conditions. The following is a list of policies regarding water storage:

1.

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

Standby storage must be stored above the elevation that yields a 20-psi service pressure
to all services in the zone that it directly serves under peak hour demand conditions.

Fire flow storage must be stored above the elevation that yields a 20-psi service pressure
to all services in the zone that it directly serves under MDD conditions.

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

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

The City will have high-water level and low-water level alarms for all storage facilities at
the Operations and Maintenance or Engineering office.

Water level data will be transmitted to the Operations and Maintenance or Engineering
office.

Storage facilities will be located in areas where they will satisfy the following requirements:
a. Minimize fluctuations in system pressure during normal demands.
b. Maximize use of the storage facilities during fires and peak demand periods.

c. Improve the reliability of supply to the water system.

5.4.5 Transmission and Distribution Mains

The policies regulating transmission and distribution of water are essential to the quality of water,
reliability of service and fire flow capacity. Consistency in policy allows for more ease in system
maintenance and installation. The following is a list of policies regarding water transmission and
distribution:
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1. All new transmission and distribution mains will be looped to improve water quality,
increase reliability, and increase fire flow capacity, unless the City determines that looping
is not practical.

2. All new water mains will be designed under the direction of a professional engineer
licensed in the State and will comply with the water quality testing and construction
completion requirements of the DOH.

3. All new construction will be in accordance with the City’s Development Design Standards.

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

5. All new mains providing fire flow will be sized to provide the required fire flow at a
minimum residual pressure of 20 psi and maximum pipeline velocity as dictated in Section
5.4.3 of this Plan.

6. The minimum diameter of distribution mains shall be 8 inches and may be reduced to 6
inches or less as long as fire flow requirements can be met.

7. Valve installation on water mains shall be designed based on the following:

a. Isolation valves shall be installed at locations along the water main to allow sections
to be shut down for repair or installing services. The maximum distance between
isolation valves shall not exceed 1,000 feet. A minimum of three valves shall be
provided per cross, and two valves per tee.

b. Zone valves shall be located at all pressure zone boundaries when a water main
crosses a pressure zone boundary without a pressure reducing station.

c. Combination air and vacuum release valves shall be placed at all high points of
water main installations.

d. Blow-off assemblies shall be located at water main dead ends where there is not a
fire hydrant. If a water main extension is expected in the future, the blow-off
assembly shall have a valve the same size as the main with concrete thrust blocking.

e. Individual service pressure reducing valves must be installed on all new customer
service lines in the City. The UPC requires pressure reducing valves on customer
service lines if pressures are greater than 80 psi. Pressure reducing valves protect
customers from high pressures in case a mainline pressure reducing station fails.

8. Fire hydrant installations will satisfy the following criteria:

a. Fire hydrants serving detached single-family dwellings or duplex dwellings on
individual lots will be located not more than 600 feet on center with a maximum
300-foot frontage length from any lot to a hydrant.

b. The number of fire hydrants shall be determined on an average spacing of 300 feet
computed on an imaginary line parallel to and not less than 50 feet from the
structure.
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All hydrants are to be accessible to fire department pumpers over roads capable of
supporting such fire apparatus. The City Engineer shall approve the location of the
fire hydrants depending on utility, topography, and building location.

Hydrants shall be a minimum of 50 feet out from the building, minor deviations
may be granted.

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

The Public Works Department will consult with the Fire Department to review all
proposed fire hydrant installations to ensure the correct number, location, and
spacing of fire hydrants for each project.

5.4.6 Supply and Booster Pump Stations

Well and pump station facilities are vital to the efficient and reliable operation of a water system.
The City has adopted the following policies regarding well and pump station facilities:

1. Improvements to existing and all new supply and booster pump stations will be designed
to comply with the following minimum standards.

a.

b.

All structures will be non-combustible, where practical.

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

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

Backup emergency power capability will be provided to at least one booster pump
station supplying each pressure zone and sized to meet the firm capacity of that
pump station.

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

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

4. Manual override of stations will be provided for and located at the Operations and
Maintenance office using the City’s telemetry and supervisory control system.

5. Stations will be monitored with alarms for the following conditions:

a. Pump started automatically or manually,

b. Power phase failure,

c. Communication failure,

d. Flooding and fire,

e. Intrusion by unauthorized personnel,
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f. Low suction pressure, and
g. High discharge pressure.

6. Stations will have the following indicators:
a. Local flow indication and totalizing,

b. Flow indication and totalizing at the Operations and Maintenance or Engineering
office, and

c. Recording of combined supply to the system.
7. Stations will be placed wherever necessary to fulfill the following criteria:
a. Provide supply redundancy to a pressure zone,
b. Improve the hydraulic characteristics of a pressure zone,
c. Maximize storage availability and transmission capacity, and

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

5.4.7 Pressure Reducing Stations

The City has adopted the following policies regarding pressure reducing stations in order to
provide facilities which are reliable and easy to maintain:

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

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

3. Pressure relief valves will be provided on the low-pressure side of the pressure reducing
valves to prevent system over-pressurizing in case of a pressure reducing valve failure and
will be sized by hydraulic analysis.

5.4.8 Water System Control

The City’s control system must be capable of efficiently operating the water system's components
in accordance with this Plan and in response to reservoir levels, system pressures, abnormal
system conditions, electrical power rate structure, and water costs. The system must be reliable
and kept up to date to avoid disruption of customer water service and maintain efficient use of
water supplies.

5.4.9 Maintenance
The City has adopted the following policies regarding maintenance of equipment and facilities
within its water system:

1. Facility and equipment breakdown are given highest maintenance priority. Emergency
repairs will be made even if overtime labor is involved.
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2. Equipment will be scheduled for replacement when it becomes obsolete (equipment is no
longer supported by the manufacturer) and as funding is available.

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

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

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

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

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

8. Dry, heated shop space will be available for maintenance personnel to maintain facilities.
9. All maintenance personnel will be trained to efficiently perform their job descriptions.

10. Maintenance will be performed by the water maintenance staff and supervised by the
Public Works Director.

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

5.5 Financial Policies

In order to maintain financial viability and a high quality, safe and reliable water system, the City
has adopted the following financial policies:

1. The City will set rates that comply with standards established by the AWWA.
2. Rates and additional charges established for the City should be:

a. Cost-based rates that recover current, historical, and future costs associated with
the City’s water system services, and support facilities,

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

c. Adequate and stable source of funds to cover the current and future cash needs of
the City Public Works Department.

3. Existing customers of the City will pay the direct and indirect costs of operating and
maintaining the facilities through user rates. In addition, the user rates will include debt
service incurred to finance the water capital assets of the City.

4. New customers seeking to connect to the water system will be required to pay a
connection charge for an equitable share of the historical cost of the system and for the
system's CIP. Connection charge revenues will be used to fund the water CIP project list in
conjunction with rate revenue.
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New and existing customers will be charged for extra services through separate ancillary
charges.

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

User charges must be sufficient to provide cash for the expenses of operating and
maintaining the system. To ensure the fiscal and physical integrity of the utility, each year
an amount should also be set aside and retained for capital expenditures, which will cover
some portion of the depreciation of the physical infrastructure. The amount may be
transferred between the Water Fund to the Capital Fund for general or specific purposes.

A Working Capital Reserve will be maintained to cover unanticipated emergencies and
fluctuations in cash flow. The City will maintain a cash reserve for the Water Fund.

Water rates will be based on either the Base-Extra Capacity Method or the Commodity-
Demand Method. Both methods strive to equitably charge customers with different
service requirements based on the cost of providing the water service. Service
requirements relate to the total volume of water used, peak rates of use, and other factors.

Fees and charges are calculated for the service area as a whole. Rates will be the same
regardless of service location for existing customers.

5.5.1 Connection Charges

In order to have an equitable method of paying for water system improvements, the City has
adopted the following connection charge policies:

1.

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

a. Recovery Contracts (Latecomers Fees): Recovery contracts are negotiated with
developers and property owners to provide for the reimbursement of a pro rata
portion of the original cost of water system extensions and facilities.

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

c. Developer Extension Charges: These charges are for the administration, review,
and inspection of developer extension projects.

5.6 Organizational Policies

Appropriate organizational policies are key to the continued successful operation of the City. To
promote a healthy organization, the City has adopted the policies in this section regarding the
City’s structure and staffing.
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5.6.1 Staffing

The City recognizes the paramount importance of having highly qualified staff and has adopted
the following policies:

1. Personnel certification will comply with State standards.

2. The Public Works Department will promote staff training.

5.6.2 Relationship with Other Departments

The City has adopted the following policies regarding the City’s Public Works Department in
coordination with other City departments:

1. The Finance Department is responsible for customer billing, payment collection, project
cost accounting, fund activity reporting, employee records, union labor negotiations and
salary schedules.

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

3. The Fire Department is responsible for emergency responses to hazardous events at water
system facilities. The Fire Department uses water utility facilities for fire protection and
establishes fire flow requirements.

5.7 Summary

This chapter summarizes the City’s policies on several areas of the City’s operations and long-term
viability. These policies are in accordance with all federal, state, and county regulations as well as
City policies and AWWA design recommendations. These policies are in place to ensure the City
continues to meet all applicable requirements and provides high quality water to all customers.
Other chapters in this Plan analyze different aspects of the water system infrastructure, demands,
financial and organizational elements against these policies.
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Chapter 6

Water Supply Quantity and Quality

6.1 Introduction

The two basic objectives of a water system are to provide sufficient water to meet demands and
to meet or exceed all applicable water quality standards. This chapter discusses the City’s existing
water sources, water rights, drinking water regulations, and water quality monitoring. This chapter
also uses demand projections from Chapter 4 to determine if the current water rights meet the
existing and projected demands for the City’s customers. Chapter 8 discusses the City’s ability to
supply enough water in more detail.

6.2 Water Rights and Supply Overview

All water supplied to the City is provided by five active groundwater wells. The City also has one
emergency groundwater well. Additional information on each of the City’s exiting sources is
presented in Chapter 2.

6.2.1 Water Rights

A water right is a legal authorization to use a specified amount of water for specific beneficial
purposes. Throughout this section water right withdrawal amounts are referenced in two ways; as
instantaneous rights (Q;) or as annual rights (Q,). Instantaneous rights are typically referred to in
terms of gpm and represent the maximum flow rate that can be withdrawn at a given time. Annual
water rights represent the total amount of water use allowed per year and are typically referred
to in terms of acre-feet (AF) per year. These limits are set to prevent drawdown of the aquifers.

The State law requires users of public water to receive approval from the State Department of
Ecology (Ecology) prior to actual use of the water. This approval is granted in the form of a water
right permit with a development schedule, and after the water is put to beneficial use, a certificate
is issued.

6.2.1.1 Existing Water Rights

Table 6-1 summarizes the City’s municipal water. The City’s water rights certificates can be found
in Appendix I.
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Table 6-1
Existing Water Rights

DOH Source Fermitor Priority

Source Name Certificate Date Aquifer % Supplemental
No: Number (gom) (gpm) (gpm)

S01, S05, &

oo 876-D 4/9/1940 250 157 97 0 0
502 877-D 6/1/1941 500 315 195 0 0
503 1322-A  5/8/1950 400 123 76 0 0
502 G2-00862C  1/20/1971 100 65 40 0 0
504 G2-00863C  1/20/1971 500 200 124 0 0
505 & S09 3150-A  4/17/1958 1,000 193 120 595 369
06 4449-A  5/22/1962 750 337 209 788 489
507 5374 3/8/1965 500 0 0 800 496
s08 G2-00024C  1/6/1969 720 546 338 0 0
Totals (acre-ft & gpm) 4720 1,936 1,200 2,183 1,353
Totals (mgd) 6.8 1.7 1.9

6.2.1.2 Water Rights Evaluation

An evaluation of the City’s existing water rights was performed to determine the sufficiency of the
water rights to meet both existing and future water demands. Table 6-2 compares the City’s total
maximum Q; with the MDD of the system and the total primary Q, with the ADD of the system.

Table 6-2
Water Rights Evaluation

Qi/ Qa/

Description Maximum Day Demand Average Day Demand

Total Primary Water Rights 4.720 68 1,936 1.7 1,200

Total Supplemental Water Rights ’ ' 2,183 1.9 1,353
Existing (2019) City Water Demands 966 14 750 0.6 465
Surplus (or Deficient) Rights 3,754 5.4 1,186 1.1 735
Planning Year (2020) City Water Demands 1,342 1.9 814 0.7 505
Surplus (or Deficient) Rights 3,378 49 1,122 1.0 695
Projected (2030) City Water Demands 1,374 2.0 833 0.7 516
Surplus (or Deficient) Rights 3,346 4.8 1,103 1.0 684
Projected (2040) City Water Demands 1,374 2.0 833 0.7 516
Surplus (or Deficient) Rights 3,346 4.8 1,103 1.0 684
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As shown in Table 6-2, the City has water rights more than its projected requirements through
2040. An analysis of the City’s physical supply capacity is presented in detail in Chapter 8.

6.3 Drinking Water Regulations

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 can delegate
primary enforcement responsibility for water quality control to each state. In the State, DOH is the
agency responsible for implementing and enforcing the drinking water regulations. For the State
to maintain the authority to implement requirements under the SDWA, the State must adopt
drinking water regulations that are at least as stringent as federal regulations. In meeting these
requirements, the State has published drinking water regulations that are contained in Chapter
246-290 of the WAC.

6.3.1 Safe Drinking Water Act

The SDWA, enacted in 1974, 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 to include the
regulation of a total of 83 contaminants.

In response to the 1986 SDWA Amendments, the EPA established six rules, known as the Phase |
Rule, Phase Il & Ilb Rules, Phase V Rule, Surface Water Treatment Rule, Total Coliform Rule, and
Lead & Copper Rule. After these rules were established some were also amended. The EPA
regulates most chemical contaminants through the Phase |, II, llb, and V Rules.

The SDWA was amended again and re-authorized in August of 1996. As part of this amendment
and re-authorization, more recognition was given to source water protection, public information,
water system improvement funding and operator training in the SDWA. In response to the 1996
SDWA amendments, EPA developed several rules including Stage 1 and Stage 2 Disinfectants and
Disinfectant By-Products Rules, and the Interim, Long Term 1 and Long Term 2 Enhanced Surface
Water Treatment Rules.

The EPA set two limits for each contaminant that is regulated under these 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, or carcinogens. The second limit is
a legal limit, referred to as the MCL. The MCLs are equal to or higher than the MCLGs.

6.3.1.1 Phase | Rule

The Phase | Rule, which was EPA’s first response to the 1986 Amendments, was published in the
Federal Register onJuly 8, 1987, and became effective on January 9, 1989. This rule provided limits
for eight volatile organic chemicals (VOCs) that may be present in drinking water. The VOCs are
liquid chemicals that evaporate easily into the air and are used by industries in the manufacture
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of rubber, pesticides, deodorants, solvents, plastics, and other chemicals. The 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.

6.3.1.2 Phase Il & IIb Rules

The Phase Il & Ilb Rules were published in the Federal Register on January 30, 1991 and July 1,
1991, and became effective on July 20, 1992 and January 1, 1993, respectively. These rules
established new regulations for 27 contaminants and updated regulation of 11 additional
contaminants. Organic, animal or plant produced substances containing carbon and other
elements such as hydrogen and oxygen, and inorganic chemicals of mineral origin that are
naturally occurring elements were included. Some of the contaminants are frequently applied
agricultural chemicals, such as nitrate, while others are more obscure industrial chemicals.

6.3.1.3 Phase V Rule

The Phase V Rule was published in the Federal Register on July 17, 1992 and became effective on
January 17, 1994. This rule set standards for 23 additional contaminants, of which 18 are organic
chemicals which are mostly pesticides and herbicides and 5 are inorganic chemicals, such as
cyanide.

6.3.2 Primary and Secondary Drinking Water Regulations

There are currently 92 contaminants included in the National Primary Drinking Water Regulations.
Of these 92 contaminants, 83 have established MCLs and MCLGs, while the remaining nine have
treatment technique requirements. Monitoring of these contaminants within the State is
addressed under WAC 246-290-300, WAC 246-290-310, and WAC 246-290-320.

The EPA has also established secondary standards for 15 contaminants, which generally address
aesthetic quality of drinking water. These federal standards are generally used as a guideline since
they primarily address taste and odor issues rather than health concerns. Monitoring of these
secondary contaminants within the State is addressed under WAC 246-290-300, WAC 246-290-
310. Per WAC 246-290-320, secondary contaminant MCL exceedances require treatment for new
community water systems, while other public water systems are required to take follow-up action
as determined by DOH.

6.3.3 Source Water Quality Regulations

The City’s groundwater wells are the only source of water supply in the City. The City does not
have any surface water sources or groundwater sources considered under the influence of surface
water (GWI). Since the City does not have any surface water or GWI sources, several surface water
supply regulations are not discussed in this chapter. These regulations include: Surface Water
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Treatment Rule; the Interim, Long Term 1 and Long Term 2 Enhanced Surface Water Treatment
Rules; and the Filter Backwash Recycling Rule.

6.3.3.1 Radionuclides Rule

The EPA established the final Radionuclides rule on December 7, 2000 and it became effective on
December 8, 2003. The rule established an MCLG of zero for the four regulated contaminants 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/yr) for beta particle and photon
radioactivity, and 30 micrograms per liter (wg/L) for uranium. All community water systems were
required to complete initial monitoring and integrate all monitoring requirements of the rule
between December 8, 2003 and December 30, 2007. The rule requires utilities to undergo four
consecutive quarters of monitoring for gross alpha, combined radium-225/228, and uranium.
Additionally, systems considered vulnerable were required to monitor for gross beta, tritium, and
strontium-90. Initial monitoring is used by the enforcing agency to determine if a water system is
vulnerable and whether a system must perform reduced or increased monitoring in the future.

Based on the initial monitoring, the City is required to test for radionuclides every six years. The
City last tested for radionuclides in June 2017 with less than 1 pCi/L.

6.3.3.2 Arsenic

Arsenic is highly toxic, affects the skin and nervous system, and may cause cancer. The EPA
promulgated the Arsenic rule on January 22, 2001 and it became effective on January 23, 2006.
The rule sets the MCLG of arsenic at zero and sets the MCL at 0.01 mg/L which is equivalent to 10
parts per billion (ppb). Community water systems with arsenic levels greater than 10 ppb must
include the arsenic sampling results, along with a statement on health risks, in the annual
Consumer Confidence Report. Water systems that have arsenic levels of 5 to 10 ppb must include
an educational statement about arsenic in their Consumer Confidence Reports.

The City last tested for Arsenic in June 2015 with 0.0010 mg/L or 1 ppb. The testing schedule for
arsenic is different for each source and is determined by the State who communicates that
information to the City via a yearly Water Quality Monitoring Schedule.

6.3.3.3 Ground Water Rule

In accordance with the 1986 SDWA Amendments, EPA developed a Ground Water Rule (GWR)
that specifies the use of disinfectants for groundwater systems, as necessary. The proposed rule
was published May 10, 2000 in the Federal Register and the final rule was enacted on January 8,
2007. The rule is aimed at increasing the protection of groundwater sources against microbial
pathogens in public water systems that use untreated groundwater. The GWR applies to any
system which uses groundwater or a mixture of surface and groundwater if the groundwater is
supplied to the customers without treatment.
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The basic requirements of the GWR, adopted by DOH on October 1, 2010 include source water
monitoring, compliance monitoring, sanitary surveys, corrective actions, and public notification.
The rule builds upon the Total Coliform Rule (TCR) by addressing the health risks of fecal
contamination in groundwater sources used by public water system. Elements of the GWR include
the following

= Assessment Source Water Monitoring may be required by DOH on a case-by-case basis to
evaluate sources that may be at risk for fecal contamination.

= Triggered Source Water Monitoring is required when a system’s routine distribution
samples collected under the TCR is total coliform positive. Within 24 hours of notification
of the total coliform positive result, a water system must collect samples at each source
that was in operation at the time the routine sample was collected. These samples must
be taken prior to treatment. Systems with more than one groundwater source, like the
City, can submit a triggered source water monitoring plan for approval by DOH. This plan
may allow a reduction in the number of source samples required. A copy of the City’s 2012
Triggered Source Water Monitoring Plan is included in Appendix J.

= Compliance Monitoring confirms the effectiveness and reliability of a water system’s
treatment systems and requires daily monitoring of chemical disinfection residual before
the first customer during peak flow for smaller systems and continuous monitoring of
disinfection residual for systems serving more than 3,300 people. If a system provides 4-
log treatment of viruses and performs compliance monitoring, it does not have to meet
the triggered source water monitoring requirements.

The GWR also changes the required frequency of sanitary surveys for community water systems
from once every 5 years to once every 3 years. A community water system may be allowed to stay
on a 5-year schedule if it meets one of the following criteria:

1. Provides 4-log treatment of viruses for all groundwater sources, or

2. Has no total coliform MCL violations, has no more than one total coliform monitoring
violation since the last survey, and has no unresolved significant deficiencies in the current
survey.

The GWR requires a water system to take corrective action when it has a significant deficiency or
when a source water sample is E. coli positive. The DOH defines a significant deficiency as “a defect
in the design, operation, or maintenance, or a failure or malfunction of the sources, treatment,
storage, or distribution system that the department determines to be causing, or have the
potential for causing, the introduction of contamination into the water delivered to consumers.”

Corrective actions can involve one or more of the following as directed by DOH:

= Correct all significant deficiencies.
=  Provide an alternative source of water.
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= Eliminate the source of contamination.
=  Provide 4-log treatment.

There are several situations and violations in the GWR that require public notification (PN) either
within the system’s Consumer Confidence Report (CCR) or otherwise. Table 6-3 shown later in this
chapter, summarizes these violations and the type of notification required. The varying tiers of PN
required are defined in 40 CFR Section 141, Subpart Q. Each tier has different notification methods
and requirements of timing associated. Tier 1 PN must be provided within 24 hours after the
violation is discovered, Tier 2 PN must be provided within 30 days after the violation is discovered,
and Tier 3 PN must be provided within 1 year after the violation is discovered.

6.3.4 Future PFOA and PFOS Regulations

The EPA issued health advisories for perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic
acid (PFOS) in the spring of 2016. The PFOA, PFOS, and other per- and polyfluoroalkyl substances
(PFASs) are a family of chemicals used since the 1950s to manufacture stain-resistant, water-
resistant, and non-stick products. Certain types of firefighting foam contain PFAS. These
firefighting foams were historically used by the U.S. military, local fire departments, and airports.

Overtime PFASs leached into groundwater and has contaminated drinking water. Exposure to PFAS
over certain levels may result in adverse health effects. The current EPA health advisory level is at
70 parts per trillion.

The State Board of Health began rulemaking for PFAS in drinking water in late 2017. In November
2019, draft State Action Levels (SALs) were published. These draft SALs test for five PFASs as
indicators to identify PFASs contamination in public drinking water supplies. Draft SALs are 10
nanogram per liter (ng/L) for PFOA, 15 ng/L for PFOS, 14 ng/L for perfluorononanoic acid (PFNA),
70 ng/L for perfluorohexanesulfonate acid (PFHxS), and 1,300 ng/L for perfluorobutanesulfonic
acid (PFBS).

The City does not expect the regulations to affect the City’s groundwater source.

6.3.5 Distribution System Water Quality

In addition to source water quality monitoring, the City regularly monitors the water quality
throughout the distribution system for several contaminants which are described below.

6.3.5.1 Revised Total Coliform Rule

The TCR was published in the Federal Register on June 29, 1989 and became effective on
December 31, 1990. The rule set both MCLGs and MCLs for total coliform levels in drinking water,
and the type and frequency of testing that is required for water systems. The rule was revised in
April of 2016.
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The Revised Total Coliform Rule (RTCR), as with the TCR, requires every public water system is
required to develop a coliform monitoring plan, subject to approval by DOH. The RTCR adds a “find
and fix” approach to any microbial contamination through the use of assessment reports. The
RCTR also adds violations to any water system that fails to complete the required tasks. A copy of
the City’s Coliform Monitoring Plan is a part of the Water Quality Monitoring Plan, included in
Appendix K.

Table 6-3
Ground Water Rule Notification Requirements Summary

Situation Notification Required

E. coli positive groundwater source sample! Tier 1 PN, CCR, Special Notification
Failure to take corrective action within 120 days of notification Tier 2 PN, CCR, Special Notification
Failure to maintain at least 4-log treatment of viruses Tier 2 PN, CCR

Failure to meet monitoring requirements Tier 3 PN, CCR

Uncorrected significant deficiency? Special Notice in CCR
Unaddressed E. coli positive groundwater source sample? Special Notice in CCR

IConsecutive systems served by the groundwater source must also notify the public.
2Systems must continue to notify the public annually until they correct the significant deficiency.
3Community systems must put a notice in the CCR annually until the positive source water sample has been addressed.

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

The rule established the MCLG for total coliforms at zero. To comply with the MCL, systems must
not find coliforms in more than five percent of the samples taken each month.

6.3.5.2 Lead and Copper Rule

The Lead and Copper Rule was published in the Federal Register on June 7, 1991 and became
effective on December 7, 1992. On January 12, 2000, the EPA published some minor revisions to
the rule in the Federal Register, intended to improve the implementation of the rule. In December
2007, additional revisions to the Lead and Copper Rule became effective, intended to enhance
implementation of the rule in the areas of monitoring, treatment, customer awareness and lead
service line replacement.

The rule identifies “action levels” for both lead and copper. An action level is different from a MCL
in that a MCL is a legal limit for a contaminant, and an action level is a trigger for additional
prevention or removal steps. The action level for lead is 0.015 mg/L. The action level for copper is
1.3 mg/L. If the 90th percentile concentration of either lead or copper from the group of samples
exceeds these action levels, a corrosion control study must be undertaken to evaluate strategies
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and make recommendations for reducing the lead or copper concentration below the action
levels.

The rule requires systems that exceed the action level for lead to educate the affected public about
reducing its lead intake. Systems that continue to exceed the action level for lead after
implementing corrosion control and source water treatment may be required to replace piping in
the system that contains the source of lead. Corrosion control is typically accomplished by
increasing the pH of the water to make it less corrosive, which reduces its ability to corrode water
pipes and absorb lead or copper.

The City is required to test for lead and copper every three years. Lead and copper levels were last
tested in September 2019 and all results met the 90th percentile compliance rule. The next round
of testing is scheduled for August 2022.

6.3.5.2.1 Proposed Revisions to the Lead and Copper Rule

In October 2019, the EPA published proposed changes to the Lead and Copper Rule. These
proposed changes include identifying the most impacted areas, strengthening treatment
requirements, replacing lead service lines, increasing drinking water sampling reliability and
improving risk communication to customers.

“The City does not have corrosive water, and therefore, the City does not expect this
revision to change its water treatment procedures. This revision, however, will most likely
require additional sampling and reporting by the City.”

6.3.5.3 Stage 1 Disinfectants/Disinfection By-products Rule

Disinfection by-products (DBPs) are formed when free chlorine reacts with organic substances
called precursors, most of which occur naturally. Formation of DBPs is dependent on factors such
as the amount and type of chlorine used, water temperature, concentration of precursors, pH,
and chlorine contact time. The DBPs have been found to cause cancer in laboratory animals and
are suspected to be human carcinogens.

The EPA proposed the Stage | Disinfectants/Disinfection By-products Rule (D/DBPR) on July 29,
1994. The final rule was published in the Federal Register on December 16, 1998 and became
effective on February 16, 1999. The rule applies to Lakewood Water, City, and most other water
systems, including systems serving fewer than 10,000 people, which add a chemical disinfectant
to the drinking water during any part of the treatment process.

The rule set the MCL for total trihalomethanes (TTHM), which are a composite measure of four
individual trihalomethanes (THMs), at 0.08 mg/L. The rule established MCLs and requires
monitoring of three additional categories of disinfectant byproducts as follows:

= Five haloacetic acids (HAAS), 0.06 mg/L
=  Bromate, 0.01 mg/L
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= Chlorite, 1.0 mg/L
The rule also established maximum residual disinfectant levels (MRDLs) as follows:

= Chlorine, 4.0 mg/L
= Chloramines, 4.0 mg/L
= Chlorine dioxide, 0.8 mg/L

6.3.5.4 Stage 2 Disinfectants/Disinfection By-products Rule

Stage 2 of the D/DBPR was promulgated by EPA on January 4, 2006. This rule is the second part of
the D/DBPR, of which the Stage 1 D/DBPR became effective in February 1999. The Stage 2 D/DBPR
focuses on monitoring and reducing concentrations of two classes of DPBs: TTHM and HAAS5
applies to water systems that add chemical disinfectants. The key requirements of the Stage 2
D/DBPR include:

1. An Initial Distribution System Evaluation (IDSE) to identify distribution system locations
with high DBP concentrations.

2. Site specific locational running annual averages instead of system-wide running annual
averages to calculate compliance data.

The MCLs for TTHM and HAAS are 0.080 mg/L and 0.060 mg/L, respectively, which are calculated
as locational running annual averages. Per the DOH, the City tests for DBPs once a year at two
locations within its distribution system.

6.4 Water Quality Monitoring Results

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.

6.4.1 Source Monitoring Requirements and Waivers

The City is required to perform water quality monitoring at each of the active sources for inorganic
chemical and physical substances, organic chemicals, and radionuclides. The monitoring
requirements that the City must comply with are specified in WAC 246-290-300. In 1994, the DOH
developed the Susceptibility Assessment Survey Form for water purveyors to use in determining
a drinking water source’s potential for contamination. The results of the susceptibility assessment
may provide for monitoring waivers that allow reduced source water quality monitoring.
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6.4.2 Source Monitoring Results

The water quality of the City’s sources meets or exceeds all drinking water standards. A copy of
the City’s Water Quality Monitoring schedule is included in Appendix K.

6.4.3 Distribution System Monitoring Requirements and Results

The City is required to perform water quality monitoring within the distribution system for coliform
bacteria, disinfectant or chlorine residual concentration, lead and copper, and asbestos in
accordance with WAC 246-290. The City has been in compliance with all monitoring requirements
for the past several years. A summary of the results of distribution system water quality monitoring
within the City’s system is presented below. Annual water quality reports are included in Appendix
K.

6.4.3.1 Coliform Monitoring

The City is required to collect a minimum of seven coliform samples per month from different
locations throughout the system, based on a population served of 6,770 in 2019. The City has not
collected a positive sample since August 2016.

6.4.3.2 Disinfectant Residual Concentration Monitoring

Disinfection requirements for groundwater sources are contained in WAC 246-290-451, which
states that a disinfectant residual concentration shall be detectable in all active parts of the
distribution system. The City has set a chlorination target to maintain a residual disinfectant
concentration of at least 0.2 mg/L. The water samples collected by the City for coliform analysis
are also tested for residual disinfectant concentration.

6.4.3.3 Disinfectant By-Products

The City is required to perform water quality monitoring in the distribution system for disinfection
by-products in accordance with WAC 246-290-310. The MCLs for THMs and HAAS are 80ug/L and
60 wg/L respectively.

Water samples collected by the City in 2019 were tested for disinfectant by-product
concentration. The results of these disinfectant by-product tests in 2018 resulted in non-detection
of HAAS and a range of less than 0.5 to 2.79wg/L of TTHMs.

6.4.3.4 Lead and Copper Monitoring

The Lead and Copper Rule identifies the action level for lead as being greater than 0.015 mg/L and
the action level for copper as being greater than 1.3 mg/L.

The results of the tests from the most recent monitoring period during 2019 indicate a range of
<0.001 mg/L to 0.0015 mg/L for lead and a range of <0.05 mg/L to 0.513 mg/L for copper. These
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results indicate the 90th percentile concentration of lead and copper from each group of samples
has never exceeded the action level. Monitoring currently must be completed every three years.

6.4.3.5 Asbestos Monitoring

Asbestos monitoring is required if the sources are vulnerable to asbestos contamination or if the
distribution system contains more than ten percent of AC pipe. Although none of the City’s sources
are susceptible to asbestos contamination, AC pipe composes more than ten percent of the City’s
distribution system. Therefore, the City must monitor for asbestos in the distribution system.

The current MCL for asbestos is seven million fibers per liter and greater than ten microns in
length. The water sample must be taken at a tap that is served by an AC pipe under conditions
where asbestos contamination is most likely to occur.

Currently, the City is required to test for asbestos once every nine years. The City’s most recent
sample in 2020 contained less than 0.116 million asbestos fibers per liter.

6.5 Water Treatment

All of the water produced from the City's wells is chlorinated and fluoridated before it enters the
distribution system. A detailed description of each technique and where it is implemented is
included in Chapter 2 of this Plan.

6.6 Water Quality Programs

In addition to the above listed water quality requirements, the City follows several water-quality
programs that are used to report and protect the City’s water quality.

6.6.1 Consumer Confidence Report

The CCR is a report on the quality of water that was delivered to the system during the previous
12 months in accordance with WAC 246-290-72001. The annual report must be updated and re-
issued to all customers by July 1st of each year. The report contains information on the quality of
the water delivered by the systems and characterize the risks (if any) from exposure to
contaminants detected in the drinking water in an accurate and understandable manner. A copy
of City’s latest CCR at the time of this writing is included in Appendix L.

6.6.2 Wellhead Protection Program

Section 1428 of the 1986 SDWA Amendments mandates that each state develops a wellhead
protection program. The State mandate for wellhead protection and the required elements of a
wellhead protection program are contained in WAC 246-290-135 Source Water Protection, which
became effective in 1994. In the State, DOH is the lead agency for the development and
administration of the State’s wellhead protection program.
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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. A copy of the City’s
Wellhead Protection Program is contained in Appendix M of this plan.

6.7 Summary

The City is currently in compliance with all applicable water quality regulations and is performing
the necessary regulated water quality testing. The City is forecasted to have sufficient water rights
to meet water system demands for at least the next 20 years. Chapter 8 will further analyze the
physical source capacity of the system.
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Chapter 7
Operations and Maintenance

7.1 Introduction
The City’s operations and maintenance program has been developed in accordance with WAC 246-

290-415. This chapter consists of the following elements: Water System Management and
Personnel, Routine System Operations, Recordkeeping and Reporting, and Emergency Operations.

7.2 Water System Management and Personnel
The Public Works Department is responsible for various projects within the City. This section

reviews the management structure, personnel responsibilities, and personnel certifications of the
Public Works Department as they relate to the water system.

7.2.1 Management Structure
Figure 7-1 shows City’s management structure, as it relates to the water system.

Figure 7-1
Organization Chart

PUBLIC WORKS

DIRECTOR

( OPERATIONS \
Utility Foreman (1)

Maintenance Il (4)

\ Maintenance | (0))
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7.2.2 Personnel Responsibilities
The key responsibilities of the water operations and maintenance staff are summarized below.

Public Works Director: Ultimate responsibility for the water system. Directs the activities of all
divisions of the Public Works Department. Represents the City at regional activities.

Utility Foreman: Responsible for the day-to-day operation of the water system including adjusting
the water system supply and storage facilities to meet daily demands. Assists in planning the
construction, maintenance, and operations activities of the water system.

Maintenance Staff: Assists the Utility Foreman in in operation and maintenance activities,
including on-call and emergency duties. These activities also include water system inspection,
repair, hydrant exercising, and valve exercising.

7.2.3 Personnel Certifications

The WAC 246-292 requires the City’s system to be operated by one or more certified operators.
In addition, a specialty certification is required for backflow device testing. Table 7-1 shows the
current certifications of the City's operations and maintenance staff.

Table 7-1

Personnel Certification
Name Position Certification
Jeff Davis Utility Foreman WDM?2, CCS
Russ Parsons Maintenance Worker Il WDM2, CCS
Jim Marzano Maintenance Worker Il WDM?2

Certificate Definitions:
WDM2 — Water Distribution Manager
CCS — Cross-Connection Control Specialist

7.3 Routine System Operations

As described in Chapter 2, the City’s system includes five wells, three reservoirs, one pump station,
and three pressure reducing stations. Routine operations include visually checking all systems
facilities, monitoring flows and reservoir levels, responding to customer inquiries and complaints,
and performing customer meter readings.
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7.3.1 Supplies and Equipment

Spare parts and repair equipment are stored at the City's Public Works Facility for water system
operation and maintenance. The following list summarizes the City’s status and protocol regarding
supplies and equipment:

= Spare parts, such as valves, pipe, fittings, electrical, and electronic parts, are kept in good
supply. Most critical systems can be repaired from in-house stores.

= Common tools and equipment, such as hand tools, power tools, pumps, and shoring, are
kept in the inventory. Accounts are maintained with vendors so that tools and equipment
not on hand can be quickly purchased.

= Heavy equipment, such as backhoes, dump trucks, graders, and bulldozers, are either
owned by the City or leased from local suppliers.

7.3.2 Preventative Maintenance

Routine preventive maintenance is conducted throughout the water system including the wells,
storage facilities, water mains, PRVs, and hydrants. Maintenance schedules that meet or exceed
manufacturer's recommendations have been established for all critical components in the water
system. Table 7-2 shows the schedule used for preventive maintenance:

Table 7-2
Preventative Maintenance

Storage Facilities
As Needed Detailed inspection of interior and exterior of reservoirs. Clean, repaint, and repair
interior and exterior as needed on tanks.

Water Mains
Annually or Bi-Annually Leak survey.
Annually Directional Flush.
Well House or Pump Stations

Bi-Annually Operate and exercise all valves. Inspection should include completely opening,
closing, reopening, and re-closing the valve until it seats properly.

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

Bi-annually Flush and check all valves and screens; check pressure settings; rebuild and paint

every three years, or as necessary.

Annually Operate full open/closed; uncover where buried; clean out valve boxes and repair, as
necessary. Half exercised in the fall and the other half in the spring.

Annually Operate full open/closed and flushed; continuously operating valves should be
opened/flushed more frequently.
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7.3.3 Routine Water Quality Sampling

The DOH has adopted federal regulations that specify minimum monitoring requirements for
water systems. The sampling requirements depend on the population served, source type, and
treatment provided. The specific requirements are contained in WAC 246-290-300 and the City’s
practices are described in Chapter 6.

7.3.4 Staffing Analysis

The City successfully operates its water system with four maintenance employees whose time is
divided up with other City departments. The operating budget has two full-time employees for the
maintenance and operations of the water system. The City’s system has not grown significantly
since the 2014 Water System Plan and is not expected to experience significant growth in the
foreseeable future. Therefore, the City should be able to continue to successfully operate its
system with its current maintenance employees throughout the planning period.

7.4 Recordkeeping and Reporting

The City must comply with all recordkeeping and report requirements stated in WAC 246-290-480.
Per these requirements, the City submits the following reports to DOH.

= Any reports or communications related to monitoring waivers.

= Daily source meter readings and total annual source meter readings, as requested.

= Any significant changes to the WFI form WFI.

= Bacteriological test results.

= Disinfection byproducts information.

= (Certification that the system complied with public notification regulations when a public

notification is required.

In addition to these reports, the City reports to DOH on the status on its various programs, as
described below.

= Cross-connection control program summary is reported annually. The City must notify DOH
as soon as possible, but no later than the end of the next business day, when a backflow
incident is known by the City to have contaminated the public water system or occurred
within the premises of a consumer served by the City.

=  The WUE report is submitted by July 1st of each year. This report calculates the annual and
three-year rolling average distribution system loss for the water system and describes
progress made on WUE goals.
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= The CCR is delivered to customers and DOH by July 1st of each year. This report provides
information on the system’s water source and water quality. The City’s 2018 CCR is

provided in Appendix L.

Several other reports are required for state agencies, including the Department of Revenue,
Department of Labor and Industries, Department of Social and Health Services, Ecology, and the
Employment Security Department. All these reports are completed according to their instructions.
If the City is unable to satisfactorily address departmental concerns or consumer complaints
regarding the level of reliability associated with normal or abnormal operating conditions, the
purveyor may be required to prepare a project report pursuant to WAC 246-290-110.

The WAC 246-290-480 also requires the City to retain critical records dealing with facilities and
water quality issues. Table 7-3 provides a summary of these records and their required retention

periods.

Table 7-3
Recordkeeping Summary

Record Type Required Retention

Bacteriological analysis results

Chemical analysis results

Daily source meter readings

Other records of operation and analyses as may be required by DOH
Chlorine residual analysis results

Documentation of actions to correct violations or primary drinking water
standards

Records of sanitary surveys

Project reports, construction documents and drawings, inspection reports,
and approvals

Public Notices and Certifications associated with the water system
Cross-Connection Control program

Records pertaining to the master list of service connections and/or
consumer's premises

Records regarding inventory information

Records regarding backflow incidents and annual summary reports

Other records, including fluoride levels, treatment plant performance, and
other source characteristics are maintained in accordance with DOH.

5 years

As long as the system is in operation
10 years

3 years

3 years

3 years after last corrective action

10 years
Life of the facility

3 years

As long as the premises pose a cross-
connection hazard

5 years or life of backflow preventer,
whichever is shorter

5years

Varies
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7.4.1 Recordkeeping Procedures
The City’s recordkeeping procedures are as follows:

= All records include the date, place, time of sample, and name of person collecting the
sample. Electronic data with these attributes are retained as opposed to signature as
required in WAC 246-290-480.1.a.

= All sample analysis records include the identification of sample type, date of analysis,
laboratory, and person responsible for performing the analysis, analytical method used,
and results of the analysis.

= All water quality and quantity data are kept in spreadsheet format saved on the City
computer server and back-up data tapes.

= Maintenance workers, inspectors, or other staff provides information to the Public Works
Utility Foreman, who must review the information prior to it being filed.

= Project reports, construction documents and drawings, inspection reports, and approvals
are saved both in electronic format and Mylar or paper format.

7.4.2 Operations and Maintenance Records

Operations and maintenance manuals are available for staff members' reference. The City requires
complete operation and maintenance manuals for all new equipment.

7.4.3 Customer Service Request Records

Customer service requests are made by either contacting City Hall to initiate a maintenance
request or going online to the City’s website to report a concern. All service requests are dealt
with in a timely manner. Records of these requests are maintained by the City Clerk.

7.5 Emergency Operations

The City has a reliable system with adequate emergency response and operations capabilities in
accordance with WAC 246-290-420. The City system is designed to provide reliable service under
normal operating conditions and is also well equipped to accommodate short-term system failures
and abnormalities. Its capabilities are summarized in the following sections.

7.5.1 Water Service Reliability

As a municipality, the City has the structure, stability, authority, and responsibility to assure that
water service will be continuous. It has developed a resilient system in order to provide a reliable
water service. These resiliencies are described below.

20-2846 Page 7-6 Comprehensive Water System Plan
March 2021 City of Fircrest



AGENCY REVIEW

Multiple Supply Wells: Should the City lose the operation of one supply well water could be routed
throughout the City from the other wells. If needed, the City could active its emergency well. Such
a failure would not adversely affect the City’s ability to meet the water demands of its customers.

Multiple Reservoirs: \Water storage is provided by three active reservoirs that are located at
different sites. The duplication of reservoirs in separate pressure zones, coupled with the water
system’s ability to transfer water between zones through a series of pressure reducing stations
and a booster pump station, provides sufficient redundancy to prevent service disruption when
one of the reservoirs is out of service for cleaning, painting, or repairs.

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

Security Measures: The City maintains security measures at all City water system facilities. These
measures include fencing and located gates surrounding all water storage reservoir tanks and
pumping facilities, screening of all reservoir tank vents and openings, locking of all reservoir tank
hatches, and locking of all water system vaults.

7.5.2 Water Shortage Plan

During a water shortage, the City has an agreement with Tacoma Public Utilities to utilize an
intertie at Lowes for water supply.

7.5.3 Emergency Response Plan

The City’s Emergency Response Plan identifies procedures that would be conducted in the event
of a serious emergency or disaster situation. The Emergency Response Plan also contains a list of
water personnel responsible for making decisions in emergency situations. A copy of this plan is
stored securely at the Public Works Facility but is not available for public review.

7.6 Cross-Connection Control Program

The City has adopted a cross-connection control program to comply with WAC 246-290-490
pertaining to contamination of potable water due to cross-connections. Backflow prevention
devices are required at service connections where a potential for contamination exists. Appendix
H includes a copy of the City’s Cross-Connection Control Plan. As shown in Table 7-2, the City
employs several certified Cross-Connection Control Specialists.

7.7 Sanitary Survey Findings

The City’s most recent sanitary survey was performed by DOH on May 8, 2019. The City promptly
responded to DOH’s findings, making changes to its system were recommended.
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7.8 Summary

The City has procedures and policies in place to operate and maintain its water system. It has an
organizational structure that ensures each component of the system is managed and overseen by
those with the appropriate certification. Routine operation items include things like making daily
rounds to visually check system facilities, monitoring flow and reservoir level recordings, and
respond to customer inquiries and complaints. Preventive maintenance consists of regularly
servicing pumps and motors, exercising valves, cleaning, and painting reservoirs, and flushing
dead-end pipelines. The City has performed a staffing analysis to assure that it has enough staff to
properly operate and maintain its existing system.

The City has system reliability and emergency management plans in place to address
circumstances that could require increased levels of management under emergency conditions. It
maintains a cross-connection control program through municipal code and reports on its status
annually. Finally, the City has projects identified to maintain the system and address areas
requiring improvements as identified through system operations and as discussed in further detail
in Chapter 9.
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Chapter 8

Water System Analyses

8.1 Introduction

This chapter presents an analysis of the City’s existing water system and evaluates its ability to
meet the design criteria and policies per the City Standards and the State Requirements. The City’s
policies and design criteria are presented in Chapter 5 and State Requirements are summarized in
Section 8.2. The City’s existing and future water demands are presented in Chapter 4. A description
of the water system facilities and their current operation is presented in Chapter 2. Any
deficiencies identified in this analysis will be addressed in the proposed improvements presented
in Chapter 9.

8.2 Evaluation Criteria

Table 8-1 summarizes the DOH requirements used to evaluate the water system in this chapter.
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Table 8-1
Evaluation Criteria

System
Element Evaluation Criteria DOH Requirements

Water Supply

w
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=
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(©
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Q

(]

©
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[e]
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(%]

Pump Stations

Service Pressure

Firm Supply Capacity

Replenish depleted FSS within 72-hr while supplying maximum day

demand (MDD)
(DOH Manual Section 5.4 & WAC 246-290-222(4))

Well Sources - Firm Yield

Recommend providing MDD in a period of 20hrs or less of pumping.
(DOH Manual Section 5.4)

Total Storage Capacity

Sum of operational, equalization, emergency (fire & standby), and
dead. (DOH Manual Section 7.1.1 & WAC 246-290-235(3))

Operational (OS)

The volume of water before sources turn on.
(DOH Manual Section 7.1.1.1)

Equalizing (ES)

= (peak hour demand [PHD]-maximum supply capacity) *150 min
Min pressure 30 psi. (DOH Manual Section 7.1.1.2)

Standby (SB)

Fire Suppression (FSS)

= (no. of ERUypp) X (Locally adopted SB flow in gpd/ERU) x (Adopted
no. of days)

If multiple sources, SB may be reduced so that Volume can supply PHD
with largest source out of service.

Min recommended = 200 gallons per ERU

Min pressure 20 psi
(DOH Manual Section 7.1.1.3)

= (Maximum fire flow) x (duration)

Min pressure 20 psi
(DOH Manual Section 7.1.1.4)

Dead (DS)

Volume that cannot provide minimum design pressure to all

customers.
(DOH Manual Section 7.1.1.5)

Firm Capacity when
pumping to storage

Average day demand (ADD) with largest pump out of service
(DOH Manual Section 8.1.1)

Total Capacity when
pumping to storage

MDD
(DOH Manual Section 8.1.1 & WAC 246-290-230)

Firm Capacity when pump
to system (no storage)

PHD with largest pump out of service
(DOH Manual Section 8.1.2 & WAC 246-290-230(5))

Reliable Capacity when
pump to system (no

MDD + Fire Flow with largest pump out of service
(DOH Manual Section 8.1.2 & WAC 246-290-230(6))

storage)

Minimum during MDD plus 20 psi

fire flow (DOH Manual Section 6.2.5 & WAC 246-290-230(6))
Minimum during PHD 30 psi

(DOH Manual Section 6.2.5 & WAC 246-290-230(5))

Maximum

Recommend 80 psi. If over 80 psi, recommend customers get an

individual PRV.
(DOH Manual Section 6.2.7)
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8.3 Pressure Zones

Ideally, distribution static pressures should fall between 40 and 80 psi to avoid over-pressurized
lines. A water service area consists of different pressure zones that maintain a design hydraulic
grade line (HGL) that can reasonably keep distribution pressures within this range; therefore,
pressure zone boundaries are determined according to topography, tank overflow elevations, and
pressure reducing settings.

Table 8-2 summarizes the highest and lowest water meter elevations served by each of the
pressure zones, and the resulting pressures under static conditions (i.e., no demands). The City is
currently providing water at sufficient pressures throughout the water system, as shown in the
table. The highest pressures in the system occur at the lowest elevations of each pressure zone.
All new water services with pressures greater than 80 psi must have individual pressure reducing
valves to reduce the pressure to 80 psi or less, in accordance with the plumbing code.

Table 8-2
Minimum and Maximum Distribution System Pressures

Highest Elevation Served Lowest Elevation Served
P 7
(ESSUIE SONE Elevation (ft) Static Pressure (psi) Elevation (ft) Static Pressure (psi)
High 470 47 248 96
Low 425 50 191 101
Weathervane 520 48 330 82

8.4 Supply Capacity Evaluation

This section evaluates the City’s groundwater wells to determine if they have sufficient capacity
to provide water supply to the system at a rate that meets the existing and future demands of the
system.

8.4.1 Analysis Criteria

Supply facilities must be reliable and must provide a sufficient quantity of water at pressures that
meet the requirements of WAC 246-290-230. The City’s groundwater wells all serve portions of
the water system that have storage facilities. The capacity of supply facilities in a pressure zone
that has adequate storage must be sufficient to provide water at a rate that is equal to or greater
than the MDD of the zone being served. This approach assumes that demands in excess of the
MDD will be supplied using equalizing storage. According to Section 5.4 of the 2019 DOH Water
System Design Manual, water system sources must be capable of supplying MDD and replenishing
depleted fire suppression storage within 72 hours. The fire storage flow rate is based on the
system fire storage calculation in Section 8.6.
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8.4.2 Analysis Results

Murraysmith evaluated the combined supply facilities against the demand of the system as a
whole in Table 8-3. The current supply capacities of the facilities are compared to system demands
for 2019, and projected system demands for 2030 and 2040. Table 8-3 indicates that the City’s
wells have sufficient capacity to meet the existing and future supply requirements of the system
through the year 2040 and beyond.

Table 8-3
Supply Capacity Evaluation

Existin .
S (gpm)g Projected (gpm)*
2019
Max Day Demand 1,036 1,141 1,141
Fire Storage Replenish Rate 69 69 69
Total Supply (Required) 1,106 1,210 1,210
Well no. 4 Capacity 400 400 400
Well no. 6 Capacity 100 100 100
Well no. 7 Capacity 600 600 600
Well no. 8 Capacity 600 600 600
Well no. 9 Capacity 1,250 1,250 1,250
Total Supply (Available) 3,000 3,000 3,000
Surplus/Deficiency 1,894 1,790 1,790

IMaximum projections are based on City growth projections extrapolated from developer plans within the City’s UGA.

8.5 Supply Capacity Evaluation: Weathervane Booster Pump
Station

This section evaluates the Weathervane Booster Pump Station to determine if it has sufficient
capacity to meet the existing and future demands of the Weathervane Zone, which it serves.

8.5.1 Analysis Criteria

The primary purpose of the booster pump station is to supply the customers located in
Weathervane Zone that cannot be served with adequate pressures by the High Zone.

The Weathervane Zone has no storage and is a closed system. Storage capacity is provided to this
area within the Golf Course storage. The existing booster pump station was designed and
constructed to meet the DOH criteria at the time of installation in 2001. In 2019, DOH made
changes to Water System Design Manual, which requires that pump stations pumping to closed
zones provide MDD plus fire flow or PHD, whichever is greater. This requirement is different than
the original design criteria of the booster station.
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8.5.2 Analysis Results

Table 8-4 evaluates the total supply capacity of the booster pump station against existing and
projected 2040 demands. Because PHD is smaller than MDD plus fire flow (FF), the Weathervane
Zone is evaluated using MDD + FF (conservative) criteria.

Table 8-4
Weathervane Zone Booster Pump Station Capacity Evaluation

Existing :
Projected (gpm
Description (gpm) / (gpm)
2019
Weathervane Zone MDD 62 67 69
Max FF Demand 1,000 1,000 1,000
Total Required Supply 132 136 138
Booster Pump Station (Firm Capacity)? 690 690 690
Surplus/Deficiency (372) (377) (378)

The firm capacity of the pump station is the total capacity with the largest pump out of service.

The results of the analysis indicate that the booster pump station does not have sufficient capacity
to meet new design manual criteria. This is due to a change in the DOH requirements for capacity
evaluations of pump stations. Capacity evaluations of pump stations now must assume the largest
pump is out of service, even if it is not regularly used. Chapter 9 includes recommendations on
how to meet the new criteria.

8.5.3 Supply Reliability

The booster pump station houses four pumps and serves as a supply facility for the Weathervane
Zone. The pump station has an emergency engine generator set equipped with an automatic
transfer switch to enable operation of the station in the event of a power outage.

8.6 Storage Facilities

This section evaluates the City’s existing water storage facilities to determine if they have sufficient
capacity to meet the existing and future storage requirements of the system.

8.6.1 Analysis Criteria

Water storage requirements are typically defined by the following components: operational
storage, equalizing storage, standby storage, fire flow storage, and dead storage (see Table 8-1).
A description of each storage component and the criteria used to evaluate the capacity of the
City’s tanks is provided below.
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Operational Storage: Operational storage is used to supply the water system under normal
demand conditions. The operational storage in all the City’s reservoirs is the volume of storage
between the average water level of the reservoirs which signal a supply source to operate and the
maximum water level (i.e., overflow elevation) of the reservoirs. The operational storage volume
shown in Table 8-4 is based on an operating range of 3 feet for the 0.2 MG High tank and the 0.6
MG Golf Course tank.

Equalizing Storage: When the source pumping capacity cannot meet the periodic daily (or longer)
peak demands placed on the water system, equalizing storage must be provided as a part of the
total storage for the system, and must be available at 30 psi to all service connections. The criteria
for determining the equalizing storage requirements for the City’s system is based on the
equalizing calculation in the DOH equalizing storage equation shown in Table 8-1. The City’s PHD
is less than the supply firm capacity, so there is no equalization storage requirement.

Standby Storage: Standby storage is the portion of the reservoir used to supply the water system
under emergency conditions when supply facilities are out of service. As shown in Table 8-1, the
DOH allows water systems with multiple sources to require that standby volume supply PHD with
the largest supply source out of service but recommends a minimum standby storage of 200
gallons per ERU in the system. Table 8-4 calculates standby as the maximum of either the volume
required to supply PHD for one day with the Well 9 out of service or the volume required to supply
all ERUs at least 200 gallons.

Fire Flow Storage: The FF storage is the portion of the reservoir with sufficient volume to supply
water to the system at the maximum rate and duration required to extinguish a fire at the building
with the highest FF requirement. The volume of the FF storage is the product of the FF rate and
duration of the system’s maximum FF requirement. The required volume of FF storage shown in
Table 8-4 is the product of the maximum FF requirement of 2,500 gpm and its 2-hour duration.

Both standby storage and FF storage are considered emergency storage components. The City has
elected to nest these two storage components, which results in only the larger of the two
individual components being used in the required storage computation.

Dead Storage: Dead storage is the bottom portion of the reservoir that cannot be used because
water is stored at an elevation that is too low to provide sufficient pressure. This unusable storage
occupies the lower portion of many ground-level standpipe-type reservoirs. The High tank and
Golf Course tank combined have approximately 0.2 MG of dead storage.

8.6.2 Analysis Approach

Similar to the supply facility analysis, the storage analyses are based on an evaluation of the
existing tanks providing water to the system as a whole, since water from either tank may be
utilized by all zones in the system through pressure reducing stations or the booster pump station.
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8.6.3 Existing and Future Storage Analysis Results

The results of the storage analysis for the existing system indicate that the existing storage facilities
have sufficient capacity to meet existing demands and approximately 0.76 MG of excess storage
for the system. The future storage analysis was performed to determine the ability of the City’s
existing tanks to meet the future storage requirements, based on projected demands for years
2030 and 2040. The analysis results indicate that the existing storage facilities have sufficient
capacity to meet the future demands of the system beyond the year 2040 based on the demand
projections presented in Chapter 4. Table 8-5 summarizes the storage analysis.

Table 8-5
Storage Capacity Evaluation

Description Existing System Future System Future System
(2020) (2030) (2040)

Maximum Storage Capacity 1.85 1.85 1.85
Dead (Non-usable) Storage 0.21 0.21 0.21
Total Usable Storage 1.64 1.64 1.64
Operational Storage 0.11 0.11 0.11
Equalizing Storage 0 0 0

Standby Storage 0.63 0.64 0.64
Fire Suppression Storage 0.6 0.6 0.6
Total Required Storage 0.87 0.88 0.88
Surplus Storage (MG) 0.77 0.76 0.76

8.7 Distribution and Transmission System Capacity Analysis

This section evaluates the City’s existing distribution and transmission mains to determine if the
water pipelines are sized and looped adequately to provide the necessary flow rates and pressures
to meet the existing and future requirements of the system.

8.7.1 Hydraulic Model

Since the 2014 Plan the City has experienced minimal growth with no new developments and
limited changes to demand. The FF requirements have also remained the same; the Tacoma Fire
Department serves the City and has set the FF requirements of 1,000 gpm for residential areas
and 2,500 gpm for commercial areas. Therefore, the previous hydraulic analysis and results are
carried forward to this Plan. A summary of this analysis can be found in Appendix N.

The analysis was developed using Bently’s WaterCAD Version 8, and the model was calibrated
using FF tests. Their analysis includes scenarios for full build-out for each zone under PHD, MDD
with FF, and CIP improvements necessary to meet fire flow requirements.
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8.7.2 Hydraulic Analyses Results

The results of their hydraulic analysis showed no low-pressure deficiencies under PHD conditions
but a few FF deficiencies low and weathervane pressure zones. The results of their FF analyses
were used to propose improvements for water mains that are undersized or not looped
adequately to provide sufficient FF. These improvements are discussed in more detail in Chapter
9.

8.8 System Capacity

System capacity analyses were performed to determine the maximum number of ERUs that the
system can serve, based on an independent evaluation of each component of the City’s water
system (supply, storage, transmission). A separate analysis was performed for the existing system
with 2019 demand levels and the future system with the year 2040 maximum projection demand
levels. The results of these analyses provide the City with information to ensure sufficient capacity
is available when reviewing applications for new connections to the water system and to assist in
the scheduling of planned improvements that will increase supply, storage, or transmission
capacity.

8.8.1 Analysis Criteria

The physical capacity of the City’s water system and ability to serve additional customers is based
on the limiting capacity of supply, storage, or distribution, whichever facility has the least capacity.
The capacity analysis for supply was computed from the well capacities and the system’s MDD per
ERU. The capacity analysis for storage was computed from the total usable capacity of the storage
facilities and the storage requirement per ERU. The storage requirement per ERU was determined
from the existing storage requirement presented in this chapter and existing ERUs presented in
Chapter 4. The capacity analysis for distribution was computed from the total capacity of the
transmission mains sizes for the wells and the system’s MDD per ERU. The ERU-based demand
data was derived from the average day demand of the system and demand peaking factors from
Chapter 4.

8.8.2 System Capacity Analysis Results

The results of the system capacity analysis, as shown in Table 8-6, indicate that the existing system
has sufficient capacity to serve an additional 1,521 ERUs and the future system in the year 2040
with maximum demand projections will have sufficient capacity to serve an additional 1,448 ERUs.
Storage capacity is the limiting factor of the system for both years, as shown in the table.
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Table 8-6
System Capacity Analysis

Description of Capacity Parameter

Demands per ERU Basis

ADD per ERU (gpd/ERU) 230 230
MDD per ERU (gpd/ERU) 513 513
PHD per ERU (gpd/ERU) 867 867
Water Rights Capacity 2020 2040
Water Rights (Total, MGD) 4.38 4.38
MDD per ERU (gpd/ERU) 513 513
Maximum Supply Capacity (ERUs) 8,536 8,536
Supply Capacity (Total, MGD) 4.32 4.32
MDD per ERU (gpd/ERU) 513 513
Maximum Supply Capacity (ERUs) 8,418 8,418
Storage Capacity 2020 2040
Maximum Usable Storage Capacity (MG) 1.6 1.6
Available Standby and Equalization Storage Capacity (MG) 0.9 0.9
Standby Storage Requirement per ERU (gal/ERU) 200 200
Equalizing Storage Requirement per ERU (gal/ERU) 0 0
Maximum Storage Capacity (ERUs) 4,649 4,649
Distribution System Capacity 2020 2040
MDD (gpm) 1,077 1,141
Maximum Fire Flow Requirement (gpm) 2,500 2,500
Capacity of 12" Main @ Velocity of 10 fps (gpm) 3,500 3,500
Capacity of 8" Main @ Velocity of 10 fps (gpm) 1,400 1,400
Remaining System Capacity (gpm) 1,323 1,259
Maximum Distribution Capacity (ERUs) 10,448 10,268

Maximum System Capacity
Based on Limiting Facility (ERUs)

Available System Capacity

Maximum System Capacity (ERUs) 4,649 4,649
Projected Average Day Demand (MGD) 0.72 0.74
Projected ERUs (ERUs) 3,128 3,201
Remaining System Capacity (ERUs) 1,521 1,448

INote that distribution system leakage is included in the demand estimates.

As shown in the fire flow analysis (Section 8.7), required FF is not available at all points in the
system due to undersized pipes within the distribution system; however, storage is the limiting
system capacity factor for the system as a whole. Improvements to address system deficiencies
are outlined in Chapter 9.
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8.9 Asset Management

The City actively assesses and plans for the maintenance, repair, and replacement of its major
assets. The City’s preventive maintenance practices, as described in Chapter 7, allow the City to
keep their assets in good condition, expending the useful life of its assets.

An inventory of the City’s existing major water system assets was compiled for an asset condition
assessment which will further inform the development of the City’s 20-year CIP plan. A summary
of the asset condition assessment is shown in Table 8-7. It reviews each asset’s estimated age,
general condition, and estimated remaining life expectancy.

Table 8-7
Asset Condition Assessment Summary

ConsYt;z:tion Age Condition  Expected Lifespan Rep|iit;rr?1aet:td\(ear
Well 4 1971 49 Good 100 2071
Well 6 1962 58 Good 100 2062
Well 7 1965 55 Good 100 2065
Well 8 1969 51 Good 100 2069
Well 9 1958 62 Good 100 2058
Disinfection Facilities 2016 4 Excellent 50 2066
Weathervane BPS 2003 17 Good 50 2053
High Tank 1951 69  Acceptable 100 2051
Golf Course Tank 1966 54 Acceptable 100 2066
Low Tank 1980 40 Acceptable 100 2080

As the table shows, no major facility is expected to need replacement during this planning period.
The City will continue to review their facilities to ensure adequate time for planning for the
replacement of any major assets.

8.10 Summary

The City’s water system is supplied by a reliable source and includes redundancy and storage which
further improves reliability. The results of the water system analyses presented in this chapter
indicate that the overall water system is in good operating condition and will require some
improvements to ensure that a high level of service is maintained. Recommended improvements
are presented in Chapter 9.
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Chapter 9
Water System Improvements

9.1 Introduction

This chapter presents water system improvements that the City plans to implement within the 20-
year planning period to resolve existing system deficiencies and meet the future demands of the
water system. The water system improvements recommended in this chapter consider system
deficiencies described in Chapter 8 as well as the City’s knowledge of what facilities need to be
maintained, renovated, or replaced. Recommended improvements have been sized to
accommodate the projected demands shown in Chapter 4 and to meet the design standards and
policies described in Chapter 5.

This chapter compiles this list of improvements into a CIP with planning-level project cost
estimates and an implementation schedule. The CIP will help guide the City project planning
efforts and its annual budgeting process.

9.2 Water System Improvements Completed Since 2014

Since the last Plan was prepared in 2014, the City has spent considerable time and expense
improving their water system. The City installed approximately 3,400 linear feet of water main as
well as facility improvements. The City hired consultants to conduct a rate study and design
disinfection facilities in 2016. The City also continued several programs including its conservation
and leak detection program, cross-connection control program, and updating its comprehensive
water system plan.

A more detailed summary of the water system improvements completed since 2014 is presented
in Table 9-1.
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Table 9-1
Water System Improvements Completed Since 2014

20;:, EVC\J/.SP Project Description
Installed air gaps or soft starts at each well site
Installed fluoride monitors at each well site
Installed 1,000 linear feet of 8-inch piping on Golden Gate Avenue, from Princeton Street
to Columbia Street
4 Installed 1,150 linear feet of 12-inch piping on Farallone Avenue, from Columbia Street to

Princeton Street
Recoated the exterior of the High Tank reservoir
Installed 1,712 linear feet of 8-inch piping on Ramsdell Avenue, from Tot Lot to San Juan

Installed 700 linear feet of piping on Farallone Avenue, from Vassar Street to Golden
Gate Avenue

9.2.1 New Water System Improvements

The water system improvements identified from the results of the distribution and transmission
system analyses in Chapter 8 are listed in Table 9-2. The table also includes a brief description of
each improvement and the deficiency it resolves. Most of the improvements are necessary to
resolve existing system deficiencies.

The water system improvements are grouped into the following project type categories: Water
Main Replacements (CIP R1), Water Main Looping (CIP L1 —L2), Facility Improvements (CIP F1- F3),
and City-wide Programs (CIP CW1).
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Table 9-2
Capital Improvement Program Projects

NILIJDm PrOJect’\lI;c:Eaetlon of Project Limits Existing Deficiency Proposed Improvement st (I_f:)ngth Est(lzr:;ted
WATERMAIN REPLACEMENT 5,165 $1,950,000
R1 8" Watermain Citywide On-going required This project involves replacing old, leaking, or 5,165 $1,950,000
Replacement of Old & watermain replacements  undersized mains to improve water quality,
Undersized Mains pressure, or fire flow capacity for deficient
watermains.
LOOPING 2,100 $843,000
L1 12” Watermain on Princeton Stto  Dead ends with This project will install 12-inch DI looping to 950 $408,000
Summit Avenue Columbia St insufficient looping, flow, improve flow and water quality to the area.
and water quality
L2 8" Watermain on Princeton Stto  Dead ends with This project will install 8-inch DI looping to 1,150 $435,000
Eldorado Avenue Columbia St insufficient looping, flow, improve flow and water quality to the area.

and water quality

FACILITIES $1,250,000

F1  Golf Course 0.6 MG 0.6 MG On-going water tank This project involves repainting the existing Golf Course Tank $150,000

Tank Recoating Reservoir maintenance to protect against corrosion, repair any lost paint due to
aging, and beautify the tank.

F2  Water Meter Upgrades  Citywide This project involves replacing existing water meters and the $450,000
and Software for Meter new software for reading meter changes.
Reading Changes

F3  Weathervane Zone Weathervane No longer meets DOH This project involves providing two additional 500 gpm $650,000
Pump Station Firm Zone Pump requirement for firm pumps to the weathervane zone.
Capacity Improvements  Station capacity

CW1 Comprehensive Plan System Wide, On-going required This task involves the update of the Comprehensive Water $140,000
every 10 years comprehensive plan System Plan every ten years to meet the requirements that
updates are in effect at the time of the update. WAC 246-290-100

requires the City to update its Comprehensive Water System
Plan every ten years and submit to the Department of Health
for review and approval. Drinking water regulations are
continuously changing and must be addressed in the City’s
Comprehensive Water System Plan.
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9.3 Project Cost Estimates

Project costs were estimated for each of the planned improvements and are presented in 2020
dollars. The planning-level project cost estimates include the estimated construction cost and
indirect costs. The construction cost estimate portion includes all construction related costs, sales
tax, and a 20 percent construction cost contingency. The indirect cost portion is estimated at 35
percent of the construction cost and is included to provide a budget amount for engineering
(preliminary design, final design, and construction management services), surveying, permitting,
legal, and administrative services.

9.3.1 Weathervane Pump Station Firm Capacity Improvement Options

Based on the capacity analysis in Chapter 8, the Weathervane Pump Station no longer meets the
DOH revised firm capacity requirements. There are several alternatives to meet the firm capacity
requirement including installing an additional high demand pump, upsizing the existing high
demand pumps, or upsizing one of the low flow pumps. Since the pump station currently serves
the Weathervane Pressure Zone with no issues, the firm capacity improvement is to be expected
to occur within the 10- to 20-year planning period. However, should population growth occur
within Weathervane Pressure Zone or other major infrastructure improvements be required, this
project would move sooner in the planning timeline as discussed in Section 9.5.

9.3.1.1 Option 1 — Additional High Demand Pump

One option to address the firm capacity deficiency is to add a third 500 gpm pump. However, the
existing pump station space is limited, so the additional pump and appurtenances would reduce
the limited space and make maintenance more difficult to perform. In order to accommodate the
additional pump, the pump station would have to increase in size, which increases the overall
project cost. Overall, this option is estimated to be $1,100,000, but does not include possible
generator upsizing or power service required improvements. In order to avoid structural and
architectural improvements, other options include upsizing existing pumps.

9.3.1.2 Option 2 — Upsizing Existing High Demand Pumps

Currently the pump station has two 500 gpm pumps to meet high demand conditions. If these two
pumps were upsized to 880 gpm each, then the station would meet the firm capacity requirement.
This option would require more expensive pumps and appurtenances. The price of these pumps
as well as the electrical improvements needed is estimated to be $650,000.

9.3.1.3 Option 3 — Upsizing an Existing Low Flow Pump

The pump station has two 95 gpm pumps for low flow operations. One of these pumps could be
upsized to 500 gpm to meet the firm capacity requirements. However, that would reduce the
existing redundancy of having two low flow pumps. This option’s estimated costs are about
$250,000 for a new pump, pump appurtenances, and electrical improvements.
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For future planning, Table 9-4 shows the estimated cost for Option 2.

9.4 Water Main Cost Estimates

The water main costs were estimated based on pricing on RSMeans. Construction costs were
added to the cost per linear foot to account for traffic and erosion control, valves and fittings,
service line costs, restoration, and contractor profit. Indirect costs were added for engineering,
sales tax, contingency, legal, and administrative services. Table 9-3 shows the estimated project
cost per linear foot used for the water main project construction cost estimates.

9.5 Prioritizing Improvements

The planned improvements were prioritized based on project need, maintenance requirements,
existing deficiencies, capacity requirements, and reliability considerations. The results of the
priority ranking of the water main and all other improvements were used to schedule the
improvements, as presented in the section that follows.

9.6 Schedule of Improvements

The implementation schedule shown in Table 9-4 includes the previously described water main
improvements and all other improvements described earlier in this chapter that are planned in
the next 20 years. This schedule is a useful planning tool for the City, but it cannot account for
real-time or real-world changes which may create opportunities for projects to necessarily be
constructed out of order. Some examples of this include funding opportunities like grants or loans,
developer potential, property ownership changes or acquisitions, and other capital needs of the
City and its related utilities or departments. Staff and managers of the water system should
carefully review opportunities and make adjustments as deemed appropriate.

The project cost estimates shown in the table are based on 2020 dollars for all years shown. These
cost estimates will be adjusted by the City at the time of project implementation to include an
escalation factor that represents inflation and the construction market conditions anticipated at
the actual time of construction. The financial program in Chapter 10 describes in more detail the
escalation factor to be used for future project cost adjustments.
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Table 9-3
Water Main Unit Costs for Construction

Valve Contractor

PDI?: ?Zis:f LHlelbllb it e (-Zrc:iifrlgl E;istlfc: . & Sfi:’:;e Reszcg:ttlon Overhegd Construction D:iggn :Zf:ilr/l S‘I?allis Contingency Planning
e ?&20;:} value  0%of  10%of  9.9% of value
(in) (S/LF) 8% of Total 2% 2% 25% (S/LF) (S/LF) Total Total Total "I'otal 20% of Total
4 S47 S8 S1 S1 $12 S40 S80 S19 $208 S42 S21 S27 $59 $356
6 S44 S8 s1 s1 S11 S40 S81 $19 $204 S41 $20 $26 S58 $350
8 S54 S9 S1 S1 S14 S40 $82 S20 $220 S44 S22 $28 $63 $378
10 $62 $10 S1 S1 S16 $40 $83 S21 $234 S47 $23 S30 S67 $401
12 S72 S11 S1 S1 S18 S40 S84 S23 $250 S50 S25 S32 S72 $429
14 $85 $12 S2 S2 $21 $40 $85 $25 $271 $54 $27 $35 S78 $465
16 S96 S13 S2 S2 S24 S40 S86 S26 $289 S58 S29 S37 $83 $496
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Table 9-4
Planned Improvements Implementation Schedule

Estimated

Description Project

Cost

WATERMAIN REPLACEMENT (2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031-
x$1,000) 2040

20-Year Schedule of Improvements
Planned Year of Project and Estimated Cost in 2020 (x$1,000)

R1 8” Watermain Replacement of
0ld & Undersized Mains $1,950 $200 $200 S$160 S$160 S160 $160 S$160  S750
L1 12" Watermain on Summit $408 $122  $286
Avenue
L2 8” Watermain on Eldorado $435 $435
Avenue
F1 Golf Course 0.6 MG Tank
Recoating A0 SE0 +20
F2 Water Meter Upgrades and
Software for Meter Reading $450 $250 $200
Changes
F3 Weathervane Zone Pump
Station Firm Capacity S650 $650
Improvements

CITYWIDE PROGRAM
CW1 Comprehensive Plan $140 S70 S70

Total Annual Cost (note - average cost
per year is shown for years beyond $4,183 $250 $200 S$260 S$290 S160 S160 $282 S286 S160 $230 $1,905
2030)
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Chapter 10
Financial Analysis

TO BE PROVIDED AS SOON AS POSSIBLE.
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WATER FACILITIES INVENTORY (WFI) UQI;ZI::; 1
FORM p ©12/11/2019
Printed: 2/2/2021
ONE FORM PER SYSTEM WEFI Printed For: On-Demand

Submission Reason: Other

RETURN TO: Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822

1. SYSTEM ID NO. 2. SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
25150 T FIRCREST CITY OF PIERCE A Comm
6. PRIMARY CONTACT NAME & MAILING ADDRESS 7. OWNER NAME & MAILING ADDRESS
JEFFREY P. DAVIS [UTILITY FOREMAN] FIRCREST, CITY OF UTILITY FOREMAN
115 RAMSDELL JEFFREY P. DAVIS
FIRCREST, WA 98466 115 RAMSDELL

FIRCREST, WA 98466

STREET ADDRESS IF DIFFERENT FROM ABOVE STREET ADDRESS IF DIFFERENT FROM ABOVE
ATTN ATTN

ADDRESS ADDRESS

cITy STATE zP cITY STATE zIP

9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (253) 564-8900 Owner Daytime Phone: (253) 564-8900

Primary Contact Mobile/Cell Phone: Owner Mobile/Cell Phone:

Primary Contact Evening Phone: Owner Evening Phone:

Fax: (253) 564-3640 E-mail:  XXXXXXXXXXXXXXXXXXXX Fax: E-mail:  XXXXXXXXXXXXXXXXXXXX

1. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
= Not applicable (Skip to #12)
O Owned and Managed SMA NAME: SMA Number:
O Managed Only

O Owned Only
12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
[ Agricultural [] Hospital/Clinic ¥ Residential
¥ Commercial / Business O Industrial & School
[] Day Care [ Licensed Residential Facility [ Temporary Farm Worker
¥ Food Service/Food Permit [ Lodging M Other (church, fire station, etc.):
O 1,000 or more person event for 2 or more days per year H Recreational / RV Park
3. WATER SYSTEM OWNERSHIP (mark only one) 14. STORAGE CAPACITY (gallons)
O Association O County O Investor O Special District
ECity / Town O Federal O Private O State 1,800,000

- SEE NEXT PAGE FOR A COMPLETE LIST OF SOURCES -

DOH 331-011 (Rev. 06/03) DOH Copy Page: 1




WATER FACILITIES INVENTORY (WFI) FORM - Continued

1. SYSTEMID NO. |2. SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
25150 T FIRCREST CITY OF PIERCE A Comm
15 16 17 18 19 |20 21 22 23 24
SOURCE NAME INTERTIE SOURCE CATEGORY USE TREATMENT |DEPTH SOURCE LOCATION
SEBEIRRE 2
m z z o 0
LIST UTILITY'S NAME FOR SOURCE = Z Z » _ _ = = o
AND WELL TAG ID NUMBER. = @ o1< 9 2 ZL z - m
0 = T|= py) Q 21> Mo = £ 5
2 Example: WELL #1 XYZ456 < 2 A ANERERLEIRREEE 20 | B2 e |o
8 35| 1221218]e| |2IE|3(=] [BI12|5] | 28 (28| & |Z|3
= IF SOURCE IS PURCHASED OR INTERTIE il [l Y 4 g < g 4 1S )§> 18| T ZlZ16la o = => @2 Z| s .,
= INTERTIED, SYSTEM |<s|x|z|3 ||| 21218 alAlz1=l=1E1Z21S e} Zr- ¢} 2| 2 >
= LIST SELLER'S NAME D Flmlm|2lm|m|a|2|n|zlalzlz| (o] 2|22 lelz]l mB | SO 4 @ | @ Z
=3 clolclZlcle|mmlm|mlzIsS|olm|zlololo|lS|m| mT == (@) m| T ®
e Example: SEATTLE NUMBER |-|o|o|@]o|o|x|x|x]|=x|S|-|<|o|m|z]z|z|S|=]| =2 | &6 z T| T m
S01 | InAct 06/16/2005 WELLS #4,589 WF X X Y | X 88 2350 | SESE |11 |20N| 02E
S02 | WELLS #6 & 7 WF X X Y X X 151 800 | SENW |14 |20N| 02E
S03 | WELL #8 ACN701 X X \4 X X 112 720 | NESW | 14 |20N| 02E
S04 | InAct 12/03/1999 WELL #2 X X Y | x 162 725 | NESE |11 |20N| 02E
S05 | WELL #4 AEF223 X X Y X X 88 525 | SESE |11 |20N| 02E
S06 | WELL #5 X x|y |x 102 | 1100 | SESE |11 |20N| 02E
S07 | WELL #6 AAD990 X X \4 X X 151 750 | SWNw | 14 |20N| 02E
S08 | WELL #7 AEF249 X X Y X X 800 | SWNw |14 |20N| 02E
S09 | WELL #9 AAY306 X X Y X X 130 | 1250 | NESE |11 |20N| 02E
S10| 86800/TACOMA 86800 N x|y |x 0 OON| O0OE
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WATER FACILITIES INVENTORY (WFI) FORM - Continued

1. SYSTEM ID NO. 2. SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
25150 T FIRCREST CITY OF PIERCE A Comm
DOH USE ONLY!
1
ACTIVE | CALCULATED [POH USE ONLYS
APPROVED
SERVICE ACTIVE CONNECTIONS
CONNECTIONS| CONNECTIONS
25. SINGLE FAMILY RESIDENCES (How many of the following do you have?) 2739 Unspecified
A. Full Time Single Family Residences (Occupied 180 days or more per year) 2257
B. Part Time Single Family Residences (Occupied less than 180 days per year) 0
26. MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)
A. Apartment Buildings, condos, duplexes, barracks, dorms 45
B. Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 482
C. Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0
27. NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)
A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0
B. Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 56 56
28. TOTAL SERVICE CONNECTIONS 2795
29. FULL-TIME RESIDENTIAL POPULATION
A. How many residents are served by this system 180 or more days per year? 6080
30. PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
A. How many part-time residents are present each month? 36 36 36 36 36
B. How many days per month are they present? 31 30 31 31 30
31. TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC
A. How many total visitors, attendees, travelers, campers, patients
or customers have access to the water system each month? 540 540 540 540 540 478 478 478 540 540 540 540
B. How many days per month is water accessible to the public? 31 28 31 30 31 30 31 30 30 31 30 31
32. REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
A. If you have schools, daycares, or businesses connected to your
water system, how many students daycare children and/or 481 481 481 481 481 226 226 481 481 481 481 481
employees are present each month?
B. How many days per month are they present? 31 28 31 30 31 30 31 31 30 31 30 31
33. ROUTINE COLIFORM SCHEDULE JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
7 7 7 7 7 7 7 7 7 7 7 7
34. NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS
(One Sample per source by time period)
35. Reason for Submitting WFI:
D Update - Change D Update - No Change D Inactivate D Re-Activate D Name Change D New System DOther

SIGNATURE:

PRINT NAME:

36. | certify that the information stated on this WFI form is correct to the best of my knowledge.

DATE:

TITLE:

DOH 331-011 (Rev. 06/03)

DOH Copy

Page:

3




DOH 331-011 (Rev. 06/03)

Intentionally left blank

DOH Copy

Page:

4



WS ID WS Name
25150 FIRCREST CITY OF

DOH 331-011 (Rev. 06/03)

Total WFI Printed: 1

DOH Copy

Page:

1



Report Create Date:
Water System ld(s):
Print Data on Distribution Page:
Print Copies For:

Water System Name:
County:

Region:

Group:

Type:

Permit Renewal Quarter:
Water System Is New:
Water System Status:
Water Status Date From:

Water System Update Date

Owner Number:

SMA Number:

SMA Name:

Active Connection Count From:

Approved Connection Count

Full-Time Population From:

Water System Expanding

Source Type:
Source Use:
WFI Printed For:

DOH 331-011 (Rev. 06/03)

Water Facilities Inventory (WFI)

2/2/2021
25150T
ALL
DOH Copy
ALL

- Any --
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

On-Demand

To ALL
To ALL

To: ALL
To: ALL

To: ALL

DOH Copy

Page:

2
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Washngton Stite Departoent of

lth To be completed after local government review

/ﬁea

N

- Local Government Consistency Determination Form

Water System Name: _City of Fircrest PWS ID: 251507
Planning/Engineering Document Title: Comprehensive Water System Plan Plan Date:
March 2021

Local Government with Jurisdiction Conducting Review:

Before the Department of Health (DOH) approves a planning or engineering submittal under Section 100
or Section 110, the local government must review the documentation the municipal water supplier
provides to prove the submittal is consistent with local comprehensive plans, land use plans and
development regulations (WAC 246-290-108). Submittals under Section 105 require a local consistency
determination if the municipal water supplier requests a water right place-of-use expansion. The review
must address the elements identified below as they relate to water service.

By signing this form, the local government reviewer confirms the document under review is consistent
with applicable local plans and regulations. If the local government reviewer identifies an inconsistency,
he or she should include the citation from the applicable comprehensive plan or development regulation
and explain how to resolve the inconsistency, or confirm that the inconsistency is not applicable by

marking N/A. See more instructions on reverse.
For use by water  For use by local

system government
. Identify the Yes or
Local Government Consistency Statement page(s) in Not Applicable
submittal
a) The water system service area is consistent with the adopted land use | Pg 3-4 to
and zoning within the service area. 3-6

b) The growth projection used to forecast water demand is consistent
with the adopted city or county’s population growth projections. If a Pg 3-6 to
different growth projection is used, provide an explanation of the 3-8
alternative growth projection and methodology.

c¢) For cities and towns that provide water service: All water service area

policies of the city or town described in the plan conform to all Pg 5-2to
relevant utility service extension ordinances. >-3

d) Service area policies for new service connections conform to the PG 5-3
adopted local plans and adopted development regulations of all g--3to
cities and counties with jurisdiction over the service area. 5-11

e) Other relevant elements related to water supply are addressed in the
water system plan, if applicable. This may include Coordinated Water PG 3-1t
System Plans, Regional Wastewater Plans, Reclaimed Water Plans, 9 3 _4 °

Groundwater Management Area Plans, and the Capital Facilities
Element of local comprehensive plans.

| certify that the above statements are true to the best of my knowledge and that these specific elements
are consistent with adopted local plans and development regulations.

Signature Date




Printed Name, Title, & Jurisdiction
Consistency Review Guidance

For Use by Local Governments and Municipal Water Suppliers

This checklist may be used to meet the requirements of WAC 246-290-108. When using an alternative
format, it must describe all of the elements; 1a), b), c), d), and e), when they apply.

For water system plans (WSP), a consistency review is required for the service area and any
additional areas where a municipal water supplier wants to expand its water right’s place of use.

For small water system management programs, a consistency review is only required for areas
where a municipal water supplier wants to expand its water right's place-of-use. If no water right
place-of-use expansion is requested, a consistency review is not required.

For engineering documents, a consistency review is required for areas where a municipal water
supplier wants to expand its water right's place-of-use (water system plan amendment is required).
For noncommunity water systems, a consistency review is required when requesting a place-of-use
expansion. All engineering documents must be submitted with a service area map (WAC 246-290-
110(4)(b)(ii)).

A) Documenting Consistency: The planning or engineering document must include the following
when applicable.

a) A copy of the adopted land use/zoning map corresponding to the service area. The uses
provided in the WSP should be consistent with the adopted land use/zoning map. Include any
other portions of comprehensive plans or development regulations that relate to water supply
planning.

b) A copy of the growth projections that correspond to the service area. If the local population
growth projections are not used, explain in detail why the chosen projections more accurately
describe the expected growth rate. Explain how it is consistent with the adopted land use.

¢) Include water service area policies and show that they are consistent with the utility service
extension ordinances within the city or town boundaries. This applies to cities and towns only.

d) All service area policies for how new water service will be provided to new customers.

e) Other relevant elements the Department of Health determines are related to water supply
planning. See Local Government Consistency — Other Relevant Elements, Policy B.07,
September 2009.

B) Documenting an Inconsistency: Please document the inconsistency, include the citation from the
comprehensive plan or development regulation, and explain how to resolve the inconsistency.

C) Documenting a Lack of Local Review for Consistency: Where the local government with jurisdiction
did not provide a consistency review, document efforts made and the amount of time provided to the
local government for review. Please include: name of contact, date, and efforts made (letters, phone calls,
and emails). To self-certify, please contact the DOH Planner.

The Department of Health is an equal opportunity agency. For persons with disabilities, this document is available on request in other
formats. To submit a request, please call 1-800-525-0127 (TTY 1-800-833-6388).

February 2016
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To be completed after City review of entire DRAFT Comprehensive Water System Plan

Determination Environmental of Non-significance

City of Fircrest — Proposed 2020 Comprehensive Water System Plan (CWSP)
Case Number — #L.U21-02

TO: Interested Parties
SUBJECT: Preliminary Determination of Non-Significance

In accordance with WAC 197-11-340, a copy of the preliminary determination of Environmental
Non-significance for the project described below is transmitted for your review and comment:

Applicant: City of Fircrest, Department of Public Works

Proposal: 2020 Comprehensive Water System Plan (CWSP)
Location: Applies to the Incorporated Area of the City of Fircrest
Lead Agency: City of Fircrest

City Contact: Tyler Bemis, Public Works Director

City of Fircrest

115 Ramsdell Street
Fircrest, WA 98466
Phone: 253-238-4113

The lead agency for this proposal has made a preliminary determination that this project does not
have a probable significant adverse impact on the environment. An environmental impact
statement (EIS) is not required under RCW 43.21C.030(2)(9c). This decision was made after
review of a completed environmental checklist and other information on file with the lead
agency. This information is available to the public on request.

Comments on this Determination of Environmental Non-significance (DNS) must be submitted
by 5:00 p.m. by the closing date of the comment deadline, which is stated below. The
Responsible Official may reconsider the determination based upon timely comments and may
retain, modify, or, if significant adverse impacts are likely, withdraw the DNS determination.

Unless modified by the City, the preliminary DNS will become a final determination on April
17, 2014. An appeal of this determination must be filed within 21 days of the issue date of this
notice. An appeal must be accompanied by the required filing fee of $100.00. Appellants shall
be billed for the actual cost of the application, unless they substantially prevail on appeal or
reconsideration. The appeal must be filed with the Planning/Building Department, 115 Ramsdell
Street, Fircrest, Washington 98466.

Responsible Official: Angelie Stahlnecker

Position/Title: Planning & Building Administrator
Signature:

Issue Date: March 28, 2014

Comment Deadline: April 10, 2014



A. BACKGROUND

1. Name of proposed project, if applicable:
City of Fircrest 2020 Comprehensive Water System Plan (CWSP), 2020-2025

2. Name of applicant:
City of Fircrest
Public Works Department
115 Ramsdell Street
Fircrest WA 98466

3. Address and phone number of applicant and contact person:
Tyler Bemis, Public Works Director
City of Fircrest
Public Works Department
115 Ramsdell Street
Fircrest, WA 98466
253-564-8900

4. Date checklist prepared:
February 18, 2021

5. Agency requesting checklist:
City of Fircrest, Washington

6. Proposed timing or schedule (including phasing, if applicable):
Council hearing and adoption estimated for April 2021.

7. Do you have any plans for future additions, expansion, or further activity related to or connected with this
proposal? If yes, explain.
This is a non-project proposal. 6-Year updates are required under state law. Revisions and
updates are likely on a 6-Year basis dependent upon project needs and funding priorities.

8. List any environmental information you know about that has been prepared, or will be prepared, directly
related to this proposal.
None.

9. Do you know whether applications are pending for governmental approvals of other proposals directly
affecting the property covered by your proposal? if yes, explain.
None

10. List any government approvals or permits that will be needed for your proposal, if known.
None — this is a non-project proposal.

11. Give brief, complete description of your proposal, including the proposed uses and the size of the
project and site. There are several questions later in this checklist that ask you to describe certain aspects of
your proposal. You do not need to repeat those answers on this page. (lead agencies may modify this form
to include additional specific information on project description.)
This is the 6-Year update of the City’s CWSP. The water system projects identified include
re-coating of reservoirs and watermain replacement located throughout the city. All work
would be located within existing rights-of-way.



12. Location of proposal. Give sufficient information for a person to understand the precise location of your
proposed project, including a street address, if any, and section, township, and range, if known. If a
proposal would occur over a range of area, provide the range or boundaries of the site(s). Provide a legal
description, site plan, vicinity map, and topographic map, if reasonably available. While you should submit
any plans required by the agency, you are not required to duplicate maps or detailed plans submitted with
any permit applications related to this checklist.

Applies to the City of Fircrest right-of-way within the corporate city limits.

B. ENVIRONMENTAL ELEMENTS
1. Earth

a. General description of the site (circle one): Flat, rolling, hilly, steep slopes,
mountainous, other

b. What is the steepest slope on the site (approximate percent slope)?
Within the City rights-of-way, slopes are generally, 0% to 12% slopes.
Only one street (Drake Street) exceeds a slope of 15%.

c. What general types of soils are found on the site (for example, clay, sand, gravel,
peat, muck)? If you know the classification of agricultural soils, specify them and
note any prime farmland.
The majority of soils in Fircrest are Alderwood gravelly sandy loam.
The remainder is classified primarily as muck and loam. Varies by
project site.

d. Are there surface indications or history of unstable soils in the immediate
vicinity? If so, describe.
None have been identified.

e. Describe the purpose, type, and approximate quantities of any filling or grading
proposal. Indicate source of fill.
None of the listed projects are expected to require significant filling
or grading.

f. Could erosion occur as a result of clearing, construction, or use? If so, generally
describe.
All construction activity will take place within existing paved areas
(streets) or associated public right-of-way. Minimal erosion may
occur, and will be addressed through installation of appropriate
erosion control measures.

g. About what percent of the site will be covered with impervious surfaces after
project construction (for example, asphalt or buildings)?
The amount of impervious surfaces after project construction will be
equivalent to present coverage.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if
any:
None proposed under this non-project proposal. All construction
activity in Fircrest is required to comply with the Department of
Ecology Stormwater Management Manual for Western Washington.
Erosion control techniques employing best management practices
will be designed and implemented to keep erosion to a minimum.



2. Air

a. What types of emissions to the air would result from the proposal (i.e., dust,
automobile. odors, industrial wood smoke) during construction and when the
project is completed? If any, generally describe and give approximate quantities if
known.
Particulate emissions (dust) will result from construction activity.
Precise quantities are unknown, although the level of particulates
will be limited by controls imposed by the City.

b. Are there any off-site sources of emissions or odor that may affect your
proposal? If so, generally describe.
No, none have been identified.

c. Proposed measures to reduce or control emissions or other impacts to air, if any:
Per FMC 22.58.008(j), construction dust and other particulates will
be controlled through frequent watering and/or other dust control
measures.

3. Water
a. Surface:

1) Is there any surface water body on or in the immediate vicinity of the
site (including year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?
If yes, describe type and provide names. If appropriate, state what stream or river it
flows into.

Tacoma Holding Basin that abuts the Fircrest corporate limits.
Leach Creek flows into Chambers Creek, which in turn flows into
the Puget Sound. Emerson Pond is the other surface body water
located within Fircrest. Wetlands are associated with both bodies of
water.

2) Will the project require any work over, in, or adjacent to (within 200
feet) the described waters? If yes, please describe and attach available plans.
No.

3) Estimate the amount of fill and dredge material that would be placed
in or removed from surface water or wetlands and indicate the area of the site that
would be affected. Indicate the source of fill material.

None.

4) Will the proposal require surface water withdrawals or diversions?
Give general description, purpose, and approximate quantities if known.
No.

5) Does the proposal lie within a 100-year floodplain? If so, note
location on the site plan.
No.

6) Does the proposal involve any discharges of waste materials to
surface waters? If so, describe the type of waste and anticipated volume of
discharge.

No.



b. Ground:

1) Will ground water be withdrawn, or will water be discharged to
ground water? Give general description, purpose, and approximate quantities if
known.

No.

2) Describe waste material that will be discharged into the ground from
septic tanks or other sources, if any (for example: Domestic sewage; industrial,
containing the following chemicals ; agricultural; etc.). Describe the
general size of the system, the number of such systems, the number of houses to be
served (if applicable). or the number of animals or humans the system(s) are
expected to serve.

Not applicable.

c. Water Runoff (including storm water):

1) Describe the source of runoff (including storm water) and method of
collection and disposal, if any (include quantities, if known). Where will this water
flow? Will this water flow into other waters? If so, describe.

Stormwater runoff from roads and other impervious surfaces
infiltrates in retention and detention ponds and infiltration galleries
throughout the city. The storm water system also has numerous
outfalls to discharge water into the Tacoma Holding Basin and
Leach Creek, which empties into Chambers Creek and the Puget
Sound.

2) Could waste materials enter ground or surface waters? If so, generally
describe.

None is anticipated.

d. Proposed measures to reduce or control surface, ground, and runoff water
impacts, if any:
All construction activity in Fircrest is required to comply with the
Department of Ecology Stormwater Management Manual for
Western Washington. Best management practices will be
implemented during project construction.

4. Plants

a. Check or circle types of vegetation found on or adjacent to the site:
deciduous tree: alder, maple, aspen, other

evergreen tree: fir, cedar, pine, other

shrubs

grass

pasture

crop or grain

wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other
water plants: water lily, eelgrass, milfoil, other

other types of vegetation

HERE B

b. What kind and amount of vegetation will be removed or altered?
All of the watermain will occur within existing paved street sections.
There are no plans to remove any existing vegetation. Within existing
right-of-way, sidewalk planters and medians could be impacted.



c. List threatened or endangered species known to be on or near the site.

A Cooper’s Hawk nest was reported at one time near the Tacoma Holding
Basin, however, there are none observed at this time. The area of this
previous nest is not located near any of the proposed projects, and it is not
located adjacent to a City Right-of-Way.

d. Proposed landscaping, use of native plants, or other measures to preserve or
enhance vegetation on the site, if any:
None.

5. Animals

a. Circle any birds and animals that have been observed on or near the site or are
known to be on or near the site:

birds: hawk, heron, eagle, songbirds, other (list):

mammals: deer, bear, elk, beaver, other (list):

fish: bass, salmon, trout, herring, shellfish, other (list):
Not applicable -this is a non-project proposal.

b. List any threatened or endangered species known to be on or near the site.
None known at this time.

c. Is the site part of a migration route? If so, explain.
The City of Fircrest is within the Pacific Flyway.

d. Proposed measures to preserve or enhance wildlife, if any:
None proposed.

6. Energy and Natural Resources

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to
meet the completed project's energy needs? Describe whether it will be used for
heating. manufacturing, etc.

None.

b. Would your project affect the potential use of solar energy by adjacent
properties? If so, generally describe.
Not applicable - this is a non-project proposal.

c. What kinds of energy conservation features are included in the plans of this
proposal?
Not applicable - this is a non-project proposal.

List other proposed measures to reduce or control energy impacts, if any:
None proposed under this non-project proposal. As implementation
of a specific project occurs, the city will take appropriate measures
to reduce or control energy impacts from project construction.

7. Environmental Health
a. Are there any environmental health hazards, including exposure to toxic

chemicals, risk of fire and explosion, spill, or hazardous waste that could occur as a
result of this proposal? If so, describe.



Not applicable -this is a non-project proposal.

1) Describe special emergency services that might be required.
Not applicable - this is a non-project proposal.

2) Proposed measures to reduce or control environmental health hazards,
if any:
None proposed under this non-project proposal. As implementation
of a specific project occurs, the city will utilize required safety
procedures to minimize a risk of health hazards from exposure to
toxic chemicals, risk of fire and explosion, spill, or hazardous waste

b. Noise

1) What types of noise exist in the area which may affect your project
(for example: traffic, equipment, operation, other)?
Not applicable - this is a non-project proposal. In general, project
activities will be located in a variety of urban environments that
experience noise from traffic and other activities.

2) What types and levels of noise would be created by or associated with
the project on a short-term or a long-term basis (for example: traffic, construction,
operation, other)? Indicate what hours noise would come from the site.

Noise will be generated during watermain replacement of each
project on a short-term basis, typically during daytime hours, only.

3) Proposed measures to reduce or control noise impacts, if any:

None proposed under this non-project proposal. As implementation
of a specific project occurs, the city will minimize noise impacts
through the use of properly muffled equipment and machinery and
limiting hours of construction to reasonable a reasonable time of the
day, as appropriate.

8. Land and Shoreline Use

a. What is the current use of the site and adjacent properties?
The current sites consist of developed public right-of-way.

b. Has the site been used for agriculture? If so, describe.
No.

c. Describe any structures on the site.
See “a” above.

d. Will any structures be demolished? If so, what?
No.

e. What is the current zoning classification of the site?
The City contains zoning classifications including R-4, R-4-C, R-6, R-
8, R-10-TCD, R-20, NO, NC, CO, CC, PROS (Parks, Recreation and
Open Space), and GC (Golf Club). The street sections are located
within and adjacent to most of these classifications.

f. What is the current comprehensive plan designation of the site?



Right-of-way zoning is comparable to the Comprehensive Plan
designations.

g. If applicable, what is the current shoreline master program designation of the
site?
Not applicable — there are no shorelines of the state in the City of
Fircrest.

h. Has any part of the site been classified as an "environmentally sensitive" area? If
S0, specify.
Fircrest is an aquifer recharge area and contains Leach Creek, Ross
Creek, Emerson Pond, and numerous wetlands.

i. Approximately how many people would reside or work in the completed project?
Not applicable -this is a non-project proposal. Projected population
for the City is 6935 by year 2035.

j. Approximately how many people would the completed project displace?
None.

k. Proposed measure's to avoid or reduce displacement impacts, if any:
None proposed under this non-project proposal.

1. Proposed measures to ensure the proposal is compatible with existing and
projected land uses and plans, if any:
None proposed under this non-project proposal, as it is not required.

9. Housing

a. Approximately how many units would be provided, if any? Indicate whether
high, middle, or low-income housing.
None.

b. Approximately how many units, if any, would be eliminated? Indicate whether
high, middle, or low-income housing.
None.

c. Proposed measures to reduce or control housing impacts, if any:
None proposed under this non-project proposal.

10. Aesthetics
a. What is the tallest height of any proposed structure(s), not including antennas;
what is the principal exterior building material(s) proposed?

Not applicable.

b. What views in the immediate vicinity would be altered or obstructed?
None.

c. Proposed measures to reduce or control aesthetic impacts, if any:
None proposed or required.

11. Light and Glare

a. What type of light or glare will the proposal produce? What time of day would it
mainly occur?



None, other than temporary lighting during construction activities, if
required.

b. Could light or glare from the finished project be a safety hazard or interfere with
views?
No.

c. What existing off-site sources of light or glare may affect your proposal?
None.

d. Proposed measures to reduce or control light and glare impacts, if any:
None proposed under this non-project proposal.

12. Recreation

a. What designated and informal recreational opportunities are in the immediate
vicinity?
Varies by project location.

b. Would the proposed project displace any existing recreational uses? If so,
describe.
No.

c. Proposed measures to reduce or control impacts on recreation, including
recreation opportunities to be provided by the project or applicant, if any:
None proposed under this non-project proposal.

13. Historic and Cultural Preservation

a. Are there any places or objects listed on, or proposed for, national, state, or local
preservation registers known to be on or next to the site? If so, generally describe.
None known.

b. Generally describe any landmarks or evidence of historic, archaeological,
scientific, or cultural importance known to be on or next to the site.
None known.

c. Proposed measures to reduce or control impacts, if any:
No impacts are anticipated.

14. Transportation

a. ldentify public streets and highways serving the site, and describe proposed
access to the existing street system. Show on site plans, if any.
Variable, by project location.

b. Is site currently served by public transit? If not, what is the approximate distance
to the nearest transit stop?
Pierce Transit currently serves Fircrest on Regents Boulevard, South
19th Street, Orchard Street, and Emerson Street.

c¢. How many parking spaces would the completed project have? How many would
the project eliminate?
None.



d. Will the proposal require any new roads or streets, or improvement to existing
roads or streets, not including driveways? If so, generally describe (indicate
whether public or private).
No new streets will be constructed. The project intent is to replace
watermain within numerous existing street sections.

e. Will the project use (or occur in the immediate vicinity of water, rail, or air
transportation? If so, generally describe.
No.

f. How many vehicular trips per day would be generated by the completed project?
If known, indicate when peak volumes would occur.
No change from the present.

g. Proposed measures to reduce or control transportation impacts, if any:
None proposed under this non-project proposal.

15. Public Services

a. Would the project result in an increased need for public services (for example:
fire protection, police protection, health care, schools, other)? If so, generally
describe.

No.

b. Proposed measures to reduce or control direct impacts on public services, if any.
Not applicable.

16. Utilities

a. Circle the utilities currently available at the site: electricity, natural gas, water,
refuse service, telephone, sanitary sewer, septic system, other.
Not applicable -this is a non-project proposal.

b. Describe the utilities that are proposed for the project, the utility providing the
service, and the general construction activities on the site or in the immediate
vicinity that might be needed.

No changes are proposed.
C. SIGNATURE

The above answers are true and complete to the best of my knowledge. |
understand that the lead agency is relying on them to make its decision.

Signature:

Angelie Stahlnecker

Title: Planning & Building Administrator

Date Submitted: February 18, 2021
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D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (do not use this sheet
for project actions)

Because these questions are very general, it may be helpful to read them in conjunction
with the list of the elements of the environment.

When answering these questions, be aware of the extent the proposal, or the types of
activities likely to result from the proposal, would affect the item at a greater intensity or at
a faster rate than if the proposal were not implemented. Respond briefly and in general
terms.

1. How would the proposal be likely to increase discharge to water; emissions to air; pro-
duction, storage, or release of toxic or hazardous substances; or production of noise?
The Six-Year Update to the CWSP consists of identifying replacement and
maintenance of existing watermain and water system facilities within existing
street sections or rights-of-ways. There may be short-term increases in
emissions (particulates) and noise during construction activities. There will
not be any long-term impacts in terms of those items listed above.

Proposed measures to avoid or reduce such increases are:
Specific project components must comply with the City’s Land Development
Code, including performance standards that require compliance with the
DOE Stormwater Management Manual for Western Washington and
implementation of dust control measures.

2. How would the proposal be likely to affect plants, animals, fish, or marine life?
All proposed construction is to occur within existing street pavement sections.
No impacts are anticipated.

Proposed measures to protect or conserve plants, animals, fish, or marine life are:
The City will review the impacts of each specific development in the city on a
project-by-project basis. Project mitigation measures will ensure that
waterways and wetlands are protected through compliance with the DOE
Stormwater Management Manual for Western Washington, and critical area
regulations, if applicable.

3. How would the proposal be likely to deplete energy or natural resources?
None are anticipated.

Proposed measures to protect or conserve energy and natural resources are:
None proposed.

4. How would the proposal be likely to use or affect environmentally sensitive areas or ar-
eas designated (or eligible or under study) for governmental protection; such as parks, wil-
derness, wild and scenic rivers, threatened or endangered species habitat, historic or cultural
sites, wetlands, floodplains, or prime farmlands?
Projects included in the CWSP are not anticipated to use or affect
environmentally sensitive areas or areas designated (or eligible or under
study) for governmental protection, since they consist of maintenance to, or
replacement of, watermain and water system facilities.

Proposed measures to protect such resources or to avoid or reduce impacts are:
Individual project components will be required to comply with the City’s
critical area regulations and other environmental regulations and policies,
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where applicable.

5. How would the proposal be likely to affect land and shoreline use, including whether it
would allow or encourage land or shoreline uses incompatible with existing plans?
Projects included in the CWSP are not anticipated to affect land and shoreline
use, since they consist of maintenance of the existing water system. Fircrest
does not have any shorelines as defined by the State.

Proposed measures to avoid or reduce shoreline and land use impacts are:
The City will ensure that future development occurs in a manner consistent
with the Fircrest Comprehensive Plan land use policies and development
regulations.

6. How would the proposal be likely to increase demands on transportation or public ser-
vices and utilities?
Implementation of the CWSP will not result in increased demands, since the
project components are maintenance-oriented and not capacity-related.

Proposed measures to reduce or respond to such demand(s) are:
None proposed under this non-project proposal.

7. Identify, if possible, whether the proposal may conflict with local, state, or federal laws
or requirements for the protection of the environment.
The non-project proposal would not conflict with local, state, or federal laws
or requirements for the protection of the environment.

Interested Parties:
City of University Place Department of Development Services

City of Tacoma Public Works
Wash Dept of Ecology, SEPA Register (via PDF)

12
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CITY OF FIRCREST - WATER CONSERVATION PROGRAM

Section One: Introduction

The City of Fircrest isrequired to develop and manage a conservation program per WAC 246-
290-100 and WAC 246-290-810 (Water Efficiency Program - Municipal Water Law). Itis
anticipated that water conservation will become more and more important in years to come given
the limited nature of the groundwater resource for the western side of Washington State. This
plan is being prepared as part of the City of Fircrest comprehensive plan effort.

Water conservation should be an everyday practice and concern for all members of each
community. The prevention of unnecessary |eakage as well as the minimization of wasteful,
inefficient water usage or practices are goals that all water users should be aware of and should
improve upon whenever possible. Whileit istrue that reductions in the cost of water service
provided is a benefit of efficient and conservative water use, other benefits include and are not
limited to the following:

e Theefficient and conservative use of water reduces the demand on groundwater
resources, which helps to ensure that sufficient groundwater supplies of acceptable
quality will be maintained during prolonged periods of drought. Thisis a benefit not only
to those users which aready have water allocations, but is a benefit to other users which
may have a need for additional water allocation due to growth, deterioration of the quality
of water available from their present water source, or other reasons.

e Theefficient and conservative use of water stored in the distribution system will help to
prolong the availability of water to customers during periods of electrical power outages.
This could occur not only as aresult of reduced |eakage of the stored water but also as
result of more efficient water usage behavior on the part of the customers.

e Theefficient and conservative use of water during periods of drought, electrical power
outages, or other water emergencies can help to prevent contamination of the water
distribution system by conserving the water storage necessary to maintain positive system
pressures. For those distribution systems that have leaky pipes, maintenance of positive
water system pressure continually forces clean / treated water out of the leaks preventing
untreated or contaminated water from entering the distribution system. Since most water
distribution systems have leaks, continued maintenance of positive water system
pressures is one of the best ways to insure against contamination. Maintaining positive
system pressure aso helpsto prevent the backflow of contaminants into the water system
that could occur through any cross-connections that may exist in the system. This
prevention of untreated or contaminated water from entering the distribution system
becomes even more important when dealing with water supplies that are not continuously
chlorinated.



e Theéefficient and conservative usage of water will help to minimize the operating costs of
the water system, which should enable funds to be spent on modernization and
improvements in water system reliability and water quality.

e The€efficient and conservative usage of water can delay the need for the devel opment of
new water production capacity and may reduce both the scope and cost of the additional

capacity required.

Section Two: Education/Water Conservation Promotion

The City of Fircrest isrequired by the State of Washington to do water conservation program
promotion on an annual basis. This promotion will include distributing hand delivered notices or
by distributing water conservation pamphlets available from DOH/DOE. Currently, each Fircrest
newsletter requests lot ownersto report all leaks and to conserve water.

There are a number of publications available through the American Water Works Association as
well as other sources that are designed to teach water conservation principles and practices. Some
of these publications are in the form of cartoon-like pamphlets and coloring books designed for
children. Other publications designed for adultsillustrate the relative costs in dollars that are
associated with water leaks of various sizes. The City of Fircrest provides these types of
pamphlets at the Public Works building. These pamphlets not only promote water conservation
but also enhance the public relations image of the City of Fircrest and are well worth the costs
borne by the city to provide them at no chargeto its customers. An example of some of the
suggested everyday conservation practices for residential customers are as follows:

1. Immediately report to the City of Fircrest any suspected or known leaks in the water
mains, service lines, valve boxes, or other parts of the water system.

2.  Each water customer should immediately repair any faucet or other internal leaks
visible within the plumbing system of their residence.

3. Useabroom rather than a hose to clean off driveways, patios, and sidewalks.

You'll save 5 gallons of water for each minute the hose is turned off.

4.  Never run the dishwasher with a partia load of dishes. Wait until there are enough
dishesto fill the dishwasher before running it.

5. Never run the clothes washing machine with a partial load of clothes. Wait until
there are enough clothes to fully load the washer before running it. This saves about
30 gallons of water each time you didn’t run asmall load through the wash.

6.  When brushing your teeth, don’'t leave the water running. Wet the brush, turn the
water off, and then turn it on briefly while you rinse. Thiswill save about 3 gallons
of water every time you brush.

7. When shaving, don’t leave the water running. Fill the sink with just enough water
torinsethe blade. Thiswill save about 3 gallons of water per shave.

8. Install low-flow aerators on kitchen and bathroom faucets. Thiswill save about 2.5
gallons of water for each minute of use.

9. Instal low-flow shower heads and save about 3 gallons of water for each minute of
showering.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

Place a1 gallon toilet tank displacement bag in each toilet tank and save 1 gallon of
water per flush per toilet.

When replacing old toilets, purchase ultra-low flow models and save 4 gallons of
water per flush per toilet.

When watering the yard or garden, it is more effective to deep soak the ground once
aweek than to lightly sprinkle the ground several times aweek. Watering the yard
or garden in the early morning or late evening will reduce the amount of water lost
to evaporation during the heat of the day.

Adjust sprinkling times according to the demands of different seasons. Less water
is required during the spring and fall than in the summer.

Measure how many inches of water your sprinkler applies per cycle, then compare
this amount with the actual water requirements of your lawn and plants. Adjust the
amount of watering time appropriately so that only the amount of water needed is
applied.

Reduce artificial irrigation when rainfall meets some or al of your turf areas’ water
requirements.

Reduce turf areas and replace part of the lawn with drought-tolerant, native species
of groundcover, plants and shrubs (xeriscape). By doing this, you can reduce your
outdoor water use by 30 percent or more.

Dethatch or aerate your lawn annually. This allows water to penetrate down to the
root aress.

Test the pH of your soil each year. Soil with apH of 6.5 alows for an easier flow
of nutrients from the soil to the grass, making for healthier grass that is better able
to tolerate periods of drought.

Mow your lawn frequently, cutting less than 1 inch of grass each time. Maintain the
height of your grass at 2 to 2.5 inches. At this height, the grassis better able to
tolerate periods of drought.

Listen to weather forecasts; manually turn off sprinklers when rain is predicted.
Mulch around the base of trees, shrubs, and plants. Thiswill reduce water loss due
to evaporation while retarding the growth of weeds, which drink needed water from
the soil.

Cover swimming pools when not in use. This action will reduce the water 1oss due
to evaporation. Over the course of the summer, it is possible to save the total
volume of water in the pool.

When washing cars, use a bucket and sponge along with a hose that has a shut-off
valve to reduce water use.

Immediately report to the City of Fircrest any non-permitted/unauthorized users of
water taken from fire hydrants or flush hydrants. For example the un-permitted
filling of swimming pools, tanker trucks, jet trucks, hydromulch trucks, or the
washing of streets by unauthorized personnel should be reported. Municipal City /
County / Fire users are the only users that should be obtaining water from the
system in this manner.



Section Three: Historical and Projected Water Use

The magjority of future growth of water system customers will come from the development of
infill lots, redevelopment of commercial property, and afew large parcels that can be subdivided
within the water system service area. It is anticipated that the existing land use in the City of
Fircrest will remain residential with isolated areas of commercial.

The Fircrest water system has historically supplied single-family residential users and
commercia users with potable water. In addition to these users, the water system has also
supplied the Tacoma Fire Department with water for fighting fires. Actual water useisfor
drinking, bathing, washing, cooking, and irrigation.

The larger water users within the Fircrest water system are those commercial users which water
use history islocated in Attachment B. The City of Fircrest has not historically collected source
meter datadaily, therefore, the Maximum Day Demand (MDD) cannot be calculated (at this
time) based on source meter data. The calculation in the source and storage analysis assumes
that the MDD istwo times the Average Day Demand (ADD). The City has now replaced the
telemetry system with a SCADA system that allows the system to automatically take source
meter readings at any timeinterval desired. Therefore, the City of Fircrest will collect daily
source meter data over the next six year planning period, and will provide an actual MDD in the
next comprehensive system plan update.

Based on development potential within the City of Fircrest, as well as projected figures from the
Planning Department, the City of Fircrest is projecting an average annual population growth rate
of 0.20% over thelife of this Comprehensive Water System Plan update.

Section Four: Unaccounted for Water Loss

Until 2002, the water system that the City of Fircrest owns and operates was not capable of
calculating unaccounted for water 1oss, because individual water meters did not exist at the
Service connections.

Table C.1 indicates the percentage of unaccounted water loss within the water system (difference
between source meters and service meters). Thistable indicates water |osses from 7.5% to
26.4% over the past five years. It isunderstood that the previous years' percentages exceed the
maximum desired amount, however, in 2013 the system is back below the 10% threshold. In
2011 the City had aleak detection survey throughout the entire water system, and all major leaks
were repaired within the last two years. The remaining known leaks are planned to be repaired
this year, which consist of hydrant and valve repair/replacement.

Historical source and service meter datais provided in Attachment B. Source meter information
is collected monthly, and service meters are read every other month.



Table C.1 — Water Loss

Y ear Water Loss (%)
2009 10.2
2010 22.7
2011 26.4
2012 18.3
2013 7.5

Section Five: Allowable Water Use

The allowable annual water useis calculated by subtracting the allowable unaccounted for water
loss from the allowable annual water withdrawal and dividing by the number of approved
connections (since the City of Fircrest does not have an official number of approved connections,
an estimate of 0.5 acre-ft/yr per connection will be assumed in the tables below). The alowable
annual water use per connection istabulated in Table C.2 (using an allowable unaccounted water
loss of 10%). The value for unaccounted for water loss of 10% is used primarily as aguideline
for the maximum allowable in the analysis for allowable water use per connection. Water
systems that can keep the unaccounted for water at less than 10% are generally considered to be
doing an adequate job in controlling leakage. The ultimate goal for the water systems would be
to have no significant unaccounted for water |oss.

Table C.2: Allowable Annual Water Use

Water System Name Annua Annua Number of Allowable
Allowable Allowable Approved Annual Water
Water Use Unaccounted | System Use Per
(cf) for Water Connections | Connection
(cf) (cf)
Fircrest Water System 84,332,160 8,433,216 3,872 19,602

Based on the results of Table C.1, the following maximum monthly water usage amounts are
obtained:

Table C.3: Monthly Allowable Average Water Usage per Connection

Water System Name Monthly Average Annual Water Usage (cf)
Fircrest Water System 1,633 (400 gal/day)




It is understood that the water use calculations for conservation as illustrated above is not an
acceptable approach. With an average day demand of 172 gpm per residential connection based
on 2012 service meter data, the majority of Fircrest water customers appear to be using water
wisely.

Section Six: Conservation Plan Goals

The City of Fircrest is considering the purchase of a portable leak detection system (geophone),
which allows the operator to physically listen for leaks within the water system through avery
sensitive transmitter/receiver and headphone system. |f purchased, the city staff will periodically
test the water system per the equipment manufacturer’ s specifications during periods of low
water demand (in order to eliminate amgjority of the “noise” interference within the distribution
network). City of Fircrest employees also travel throughout the water systems daily. Any
suspicious “wet” areas are investigated for possible water line leaks. Also, all Fircrest lot owners
are requested to notify the City of Fircrest of any possible leaks.

Currently, the Fircrest Water System has adequate water rights that will serve the projected
number of connections at the end of the 20 Y ear planning period. Source and service meter
readings are taken per the operation and maintenance schedule identified in the comprehensive
water system plan, and these readings are analyzed periodically to ensure that the system is only
using water for which the city has water rights for and to see if there are any anomalies that
would indicate the probability of a maor system leak.

Beginning January 1, 2002, the City of Fircrest started billing water customers based on an
increasing block rate structure, promoting water conservation. Because people now pay for each
cubic foot of water they use, it is assumed people are conserving water significantly more than
they did in the past. Therefore, it is estimated that the water reduction will be 0.2% per year
through 2027 since the customers have now been accustomed to the new water rates. Table C.4
details the water system demand and conservation estimates for the six year planning period and
the 20 year forecast. Every year after the conception of the new rate structure, written notice of
how the system is performing and water conservation status will be defined for all system users.

Table C.4: Conservation Goals

Y ear Conservation | Average Day Demand | Max Day Demand *Cumulative Annual
Goal (%) (gpd per ERU) (gpd per ERU) Water Reduction (gal)

2014 0.2 172.0 344.0 -

2015 0.2 171.7 343.3 416,142

2016 0.2 171.3 342.6 970,998

2017 0.2 171.0 341.9 1,387,140

2018 0.2 170.6 341.3 1,941,996

2019 0.2 170.3 340.6 2,358,138

2020 0.2 169.9 339.9 2,912,994




*Note: Cumulative Annual Water Reduction Volume cal culated based on projected ERUs N
Table 2.2. and is a comparison to 2012 water use.

Currently, al public education measures for water conservation at the Fircrest Water System are
being implemented.

Section Seven: Punitive Rate Structure

The current January 2014 fee structure for the City of Fircrest is asfollows:

Residential Fee: $22.00/month includes 700 cf
$0.010/cf for usage from 701 cf to 2,000 cf
$0.016/cf for usage over 2,000 cf
$12.50 surcharge for outside City Limits

Commercial Fee: $22.00/month includes 1,400 cf
$0.012/cf for usage from 1,401 cf to 2,600 cf
$0.018/cf for usage over 2,600 cf

Section Eight: Projected Water Savings

The projected water savings for the system are identified in Table C.4 in Section 5 above. At the
end of the six year planning period, the system would anticipate a reduction in water use of
3,044,100 gallons (406,965 cf = 9.34 acre-ft) in six years.

Section Nine: Emergency Use and Conservation

Due to the water source conditions/capacities prevailing within the Fircrest Water System, the
general welfare requires that the water resources available to the City of Fircrest be put to the
maximum beneficial use to the extent to which they are capable. The waste, unreasonable use, or
unreasonable methods of use of water must be prevented. The conservation of water within the
Fircrest water systemsis to be extended with aview to the reasonable and beneficial use with the
interests of the people served by the City of Fircrest.

The City of Fircrest water system manager, or his’her designate, are hereby authorized and
directed to implement the applicable provisions of this program under their determination that
such implementation is necessary to protect the public health and welfare and safety.

The provisions of this program shall apply to all persons, customers, and property utilizing water
service provided by the City of Fircrest.

No customer of, or person who uses water from, the City of Fircrest shall knowingly make,
cause, use, or permit the use of water received from the City of Fircrest for residential,
commercial, industrial, agricultural, governmental, or any other purpose in a manner contrary to
any provision of this program, or in an amount in excess of that use permitted by the



conservation stage in effect pursuant to action taken by the water system manager, or his/her
designate, in accordance with the provisions of this Ordinance.

The City of Fircrest water system manager, or his’her designate, shall promulgate guidelines
which set forth the criteriafor determining when a particular conservation stage isto be
implemented and terminated. Such guidelines shall be updated when, in the opinion of the water
system manager, or his’her designate, the conditions of the water system have changed so asto
necessitate such update.

The City of Fircrest will provide permanent notification signs on all main entrances to the City
that indicate the current water conservation stage in effect. Notices will be sent to each lot owner
describing the conditions of each stage. The following are the conservation stages identified for
the City of Fircrest conservation program:

STAGE | Voluntary Conservation

Customers of or persons who use the water service provided by the City of Fircrest are requested
to voluntarily limit the amount of water used to the amount that is absolutely necessary for
health, business, and outdoor use.

STAGE Il Mandatory Compliance - Water Alert

Upon implementation by the City of Fircrest water system manager, or his’her designate, the
following restrictions shall apply to al customers of or persons who use the water service
provided by the City of Fircrest:

Irrigation utilizing individual sprinklers from hoses, or buried sprinkler systems for the
purpose of watering lawns, gardens, landscaped areas, trees shrubs and other plantsis
prohibited, except on designated water use days which shall be as follows:

Odd numbered street addresses will water on odd numbered days of the month,
and even numbered street addresses will water on even numbered days of the
month.

STAGE Il Mandatory Compliance - Water Warning

Upon implementation by the City of Fircrest water system manager, or his’her designate and
publication of notice, the following restrictions shall apply to all customers of or persons who use
the water service provided by the City of Fircrest:

1. Irrigation utilizing individual sprinklersfrom hoses, or buried sprinkler systems for
the purpose of watering lawns, gardens, landscaped areas, trees shrubs and other
plantsis prohibited except on designated water use days which shall be as follows:



Users of water at odd numbered street addresses will water on either Saturday or
Sunday and Wednesday or Thursday when such date is on an odd numbered day
of the month. Users of water at even numbered street addresses will water on
either Saturday or Sunday and Wednesday or Thursday when such adateison an
even numbered day of the month. It being the intent to have four designated
outdoor watering days per week and to allow each user of water to irrigate two
times each week.

On the Saturday/Sunday and Wednesday/Thursday watering days, no watering may be
done between the hours of 6:00 P.M. to 9:00 P.M. Hand held garden hoses or small
hand held watering containers may be used on any day except during the hours of

6:00 P.M. and 9:00 P.M.

Washing of private vehiclesis prohibited except on the Saturday/Sunday and
Wednesday/Thursday odd/even basis. No private vehicles may be washed between
the hours of 6:00 P.M. and 9:00 P.M.

Washing of sidewalks, streets, driveways, parking areas, tennis courts, patios, or other
paved areas is absolutely prohibited except by the Department of Public Works, and
the Fire Department to alleviate health or fire hazards.

Swimming pools will be filled only on the Saturday/Sunday and Wednesday/Thursday
even/odd basis. No filling between the hours of 6:00 P.M. and 9:00 P.M.

The placing of sprinklersthat spray a significant amount of water in the street is
strictly prohibited (no matter how much you water it, pavement won’'t grow).

Taking water from afire hydrant is prohibited. Utility crews, the Public Works
Department, and the fire departments are exempt from this condition in order to
properly maintain the water system for public health and safety.

STAGE IV Mandatory Compliance - Water Emergency

Upon implementation by the water system manager, or his’her designate, and publication of
notice, the following restriction shall apply to all customers of or persons who use the water
service provided by the City of Fircrest:

1.

Water usage for outside irrigation utilizing individual sprinklers from hoses or buried
sprinkler systems for the purpose of watering lawns, gardens, landscaped areas, trees,
shrubs and other plants shall be prohibited.

The washing of private vehiclesis prohibited.



3. Theuse of water from fire hydrants for any reason other than the use by the utility
crews, Department of Public Works, and the Fire Department to maintain the water
system and water quality is prohibited.

4. Thewashing of sidewalks, streets, driveways, parking areas, tennis courts, patios or
other paved areasis strictly prohibited except by the Public Works Department and
the fire department to alleviate a health or fire hazard.

5. Thefilling of swimming poolsis prohibited during the Water Emergency.

Water conservation is an everyday practice and all customers should use water wisely. The
following are guidelines to be used in case of a sudden power outage that causes a stoppage of
pumps and does not allow time for delivery of compliance notices. These guidelines will be sent
out to al lot owners with the annua water billings. The City of Fircrest requests all customersto
comply with the following procedures during such an event:

POWER OUTAGE

1 There will be no outdoor use of water including washing of cars, watering and gardens.

2. Reduce indoor use including bath, laundry and dish washing to the greatest extent
possible.

3. Any guestions on water use should go to the water system manager.
The following are guidelines to be used in everyday conservation practices, and no officia
notices beyond those sent with the annual billing will be posted or sent out to property owners

advising of these everyday procedures:

SUGGESTED EVERYDAY CONSERVATION PRACTICES

1 Report any suspected or known leak.
2. Repair all faucet leaks.
3. Dishwasher - Wait until you have afull load before washing.

4, Washing machine - Have afull load before you wash. Y ou use about 30 gallons of water
for each small load you wash, and about 42 gallons for each large |oad.

5. Y ard watering - It is better to deep soak ayard and garden once aweek than
sprinkling light severa times aweek.

6. Water morning or evening to prevent rapid evaporation during heat of the day.



7. Car - wash with bucket and sponge using a hose with a shut-off valve.

The water system manager will try to inform all residents when there will be awater turnoff for a
linerepair. In case of an accidental break thereis no time for notification of turnoff. If a
customer has a complaint, it should be directed to the water system manager. Just because we
turn our faucet on and water is running out does not mean we have an unlimited source.

Section Ten: Water Use Efficiency Program

Per the Water Use Efficiency (WUE) Guidebook, the following information is intended to
provide the measures the City of Fircrest isimplementing in order to meet current DOH WUE
requirements.

The measures that must be implemented and evaluated are described in the text about in Section
One through Section Nine. Based on the number of connections of this system, Fircrest is
required to meet six measures that can count toward the WUE program. The following are the
six additional measures to be implemented by the City of Fircrest and the timing for
implementation and evaluation of effectiveness.

Measure 1: Conservation Rate Structure

The conservation rate structure for the water system customersis identified in Section
Seven of the plan. This new rate structure was implemented (and since modified)
beginning in January of 2002. Since thistime, we have seen a substantial decreasein
Average Day Demand within the system as detailed in the sections above and in
Attachment B.

Measure 2: Customer Leaks

The City of Fircrest currently provides education regarding customer leaks identified in
Measures 4 through 6 listed below. Historically, since the inception of the conservation
rate structure, people that complain about very high water bills are advised that they may
have aleak. Fircrest staff will assist homeownersin determining if they do indeed have a
leak, and if they do, identifying the leak. The customer is then notified that they can
receive acredit to their utility bill for thefirst billing (implying if they don’t get the
leak(s) fixed, they will be paying a much higher utility bill).

Measure3:  Water bill showing consumption history

The software utilized by the City of Fircrest includes a consumption history chart and
table on the bill so the customer can see their trends for water consumption and cost.



Measure4:.  Education — Consumer Confidence Report

The consumer confidence report sent out by the City every year emphasizes water
conservation with information on how to obtain low-flow water fixtures.

Measure5:  Education — Annual Strawberry Feed

Every year the City of Fircrest and local supporters sponsor an outdoor festival call the
Strawberry Feed. There are many informative booths set up along with activities and
food booths. The Fircrest Public Works sets up awater conservation booth with someone
dressed up in awater drop costume and supplies water conservation handouts and kits
with water conserving itemsin it such as arain gage, bladders for toilet tanks to reduce
the volume of water per flush, low-flow shower heads, and other useful charts and
information.

Measure6:  Education — National Night Out

Every year the City of Fircrest and local supporters sponsor an outdoor event that is put
on across the nation on the same night called National Night Out. The main purpose of
this event is to address public safety. However, there are many informative booths set up
along with activities and food booths. The Fircrest Public Works sets up a water
conservation booth with someone dressed up in awater drop costume and supplies water
conservation handouts and kits with water conserving itemsin it such as arain gage,
bladders for toilet tanks to reduce the volume of water per flush, low-flow shower heads,
and other useful charts and information.

As can be seen by the measures listed above, the Fircrest Water System is substantially in
compliance with the WUE program.



Attachment A

Water Rights Self Assessment Form



Washington State Department of
P Health

P Project Report Form
Water Rights Self Assessment for Existing Conditions
Existing System Capacity - based | Projects Production/withdrawal Projected System Capacity Status
Name of on water right limits with New Project On-line (excess or deficiency of water
Permit riahtholder or Priority Source Primary or rights)
Certificate or gclai mant Date Name/Number supplemental M aximum Maximum Maximum Maximum Maximum Maximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qi) Flow Rate (Qi) | Volume(Qa) | Flow Rate (Qi) | Volume (Qa)
*876.:D City of Fircrest | 4/9/1940 301'3(5325' & Primary 250 157/0 - ; ; -
877D City of Fircrest | 6/1/1941 s02 Primary 500 315/0 - ; ; -
1322-:A City of Fircrest 5/8/1950 SO3 Primary 400 123/0 - - - -
G2-00862C City of Fircrest | 1/20/1971 SO2 Primary 100 65/0 - - - -
G2-00863C | ity of Fircrest | 1/20/11971 so4 Primary 500 200/0 - ; ; -
*3150-A City of Fircrest | 4/17/1958 | SO5 & SO9 Primary & 1,000 193/595 - - ; -
Supplemental
A449-A City of Fircrest | 5/22/1962 S06 Primary & 750 337/788 - - - -
Supplemental
5374 City of Fircrest | 3/8/1965 so7 Supplemental 500 0/800 - ; ; -
G20024C | Gty of Fircrest | 1/6/1969 so8 Primary 720 546/0 - ; ; -
Total N/A N/A N/A N/A 4,720 1,936/2,183 1,520 731/2183 3,200 (excess) l,(ZG ?(?:/(32518?3

Intertie Name/ldentifier

Name of Purveyor Providing Water

Existing Limits on

Projected Production/Withdrawal

Current Intertie Supply Status

Intertie Water Use with New Project On-line (Excess/Deficiency)
Maximum Maximum M aximum Maximum Maximum M aximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qa) Flow rate (Qi) Volume (Qa) Flow Rate (gi) | Volume (Qa)
1
2.
3.
4.
TOTAL

hhkkkkkkkkhkkx

*kkkkk khkkkkkkkkkx *kkkkkkkkkhkkhk

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388.

DOH Form 331-370 (Updated 08/10)
* Water right certificates will be transferred over to Well #9 (SO9)

To return form, please see reverse side.




Please return completed form to the Office of Drinking Water regional office checked below.

X] Northwest Drinking Water [] Southwest Drinking Water [] Eastern Drinking Water
Department of Health Department of Health Department of Health

20425 72" Ave S, Suite 310 PO Box 47823 16201 E Indiana Ave, Suite 1500
Kent, WA 98032-2358 Olympia, WA 98504-7823 Spokane Valley, WA 99216
Phone: (253) 395-6750 Phone: (360) 236-3030 Phone: (509) 329-2100

Fax: (253) 395-6760 Fax: (360) 664-8058 Fax: (509) 329-2104



Washington State Department of
P Health

O g Project Report Form
Water Rights Self Assessment — 6 Year Projection
Existing System Capacity - based | Projects Production/withdrawal Projected System Capacity Status
Name of on water right limits with New Project On-line (excess or deficiency of water
Permit riahtholder or Priority Source Primary or rights)
Certificate or gclai mant Date Name/Number supplemental M aximum Maximum Maximum Maximum Maximum Maximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qi) Flow Rate (Qi) | Volume(Qa) | Flow Rate (Qi) | Volume (Qa)
*876.:D City of Fircrest | 4/9/1940 301'3(5325' & Primary 250 157/0 - ; ; -
877D City of Fircrest | 6/1/1941 s02 Primary 500 315/0 - ; ; -
1322-:A City of Fircrest 5/8/1950 SO3 Primary 400 123/0 - - - -
G2-00862C City of Fircrest | 1/20/1971 SO2 Primary 100 65/0 - - - -
G2-00863C | ity of Fircrest | 1/20/11971 so4 Primary 500 200/0 - ; ; -
*3150-A City of Fircrest | 4/17/1958 | SO5 & SO9 Primary & 1,000 193/595 - - ; -
Supplemental
A449-A City of Fircrest | 5/22/1962 S06 Primary & 750 337/788 - - - -
Supplemental
5374 City of Fircrest | 3/8/1965 so7 Supplemental 500 0/800 - ; ; -
G20024C | Gty of Fircrest | 1/6/1969 so8 Primary 720 546/0 - ; ; -
Total N/A N/A N/A N/A 4,720 1,936/2,183 1,535 738/2183 3,185 (excess) l,(le?(i/eZSii)B

Intertie Name/ldentifier

Name of Purveyor Providing Water

Existing Limits on

Projected Production/Withdrawal

Current Intertie Supply Status

Intertie Water Use with New Project On-line (Excess/Deficiency)
Maximum Maximum M aximum Maximum Maximum M aximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qa) Flow rate (Qi) Volume (Qa) Flow Rate (gi) | Volume (Qa)
1
2.
3.
4.
TOTAL

hhkkkkkkkkhkkx

*kkkkk khkkkkkkkkkx *kkkkkkkkkhkkhk

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388.

DOH Form 331-370 (Updated 08/10)
* Water right certificates will be transferred over to Well #9 (SO9)

To return form, please see reverse side.




Please return completed form to the Office of Drinking Water regional office checked below.

X] Northwest Drinking Water [] Southwest Drinking Water [] Eastern Drinking Water
Department of Health Department of Health Department of Health

20425 72" Ave S, Suite 310 PO Box 47823 16201 E Indiana Ave, Suite 1500
Kent, WA 98032-2358 Olympia, WA 98504-7823 Spokane Valley, WA 99216
Phone: (253) 395-6750 Phone: (360) 236-3030 Phone: (509) 329-2100

Fax: (253) 395-6760 Fax: (360) 664-8058 Fax: (509) 329-2104



Washington State Department of
P Health

O g Project Report Form
Water Rights Self Assessment — 20 Year Projection
Existing System Capacity - based | Projects Production/withdrawal Projected System Capacity Status
Name of on water right limits with New Project On-line (excess or deficiency of water
Permit riahtholder or Priority Source Primary or rights)
Certificate or gclai mant Date Name/Number supplemental M aximum Maximum Maximum Maximum Maximum Maximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qi) Flow Rate (Qi) | Volume(Qa) | Flow Rate (Qi) | Volume (Qa)
*876.:D City of Fircrest | 4/9/1940 301'3(5325' & Primary 250 157/0 - ; ; -
877D City of Fircrest | 6/1/1941 s02 Primary 500 315/0 - ; ; -
1322-:A City of Fircrest 5/8/1950 SO3 Primary 400 123/0 - - - -
G2-00862C City of Fircrest | 1/20/1971 SO2 Primary 100 65/0 - - - -
G2-00863C | ity of Fircrest | 1/20/11971 so4 Primary 500 200/0 - ; ; -
*3150-A City of Fircrest | 4/17/1958 | SO5 & SO9 Primary & 1,000 193/595 - - ; -
Supplemental
A449-A City of Fircrest | 5/22/1962 S06 Primary & 750 337/788 - - - -
Supplemental
5374 City of Fircrest | 3/8/1965 so7 Supplemental 500 0/800 - ; ; -
G20024C | Gty of Fircrest | 1/6/1969 so8 Primary 720 546/0 - ; ; -
Total N/A N/A N/A N/A 4,720 1,936/2,183 1,597 759/2183 3,123 (excess) l’(lez:/ezsg)m

Intertie Name/ldentifier

Name of Purveyor Providing Water

Existing Limits on

Projected Production/Withdrawal

Current Intertie Supply Status

Intertie Water Use with New Project On-line (Excess/Deficiency)
Maximum Maximum M aximum Maximum Maximum M aximum
I nstantaneous Annua I nstantaneous Annua Instantaneous Annud
Flow rate (Qi) Volume (Qa) Flow rate (Qi) Volume (Qa) Flow Rate (gi) | Volume (Qa)
1
2.
3.
4.
TOTAL

hhkkkkkkkkhkkx

*kkkkk khkkkkkkkkkx *kkkkkkkkkhkkhk

If you need this publication in an alternate format, call (800) 525-0127. For TTY/TDD call (800) 833-6388.

DOH Form 331-370 (Updated 08/10)
* Water right certificates will be transferred over to Well #9 (SO9)

To return form, please see reverse side.




Please return completed form to the Office of Drinking Water regional office checked below.

X] Northwest Drinking Water [] Southwest Drinking Water [] Eastern Drinking Water
Department of Health Department of Health Department of Health

20425 72" Ave S, Suite 310 PO Box 47823 16201 E Indiana Ave, Suite 1500
Kent, WA 98032-2358 Olympia, WA 98504-7823 Spokane Valley, WA 99216
Phone: (253) 395-6750 Phone: (360) 236-3030 Phone: (509) 329-2100

Fax: (253) 395-6760 Fax: (360) 664-8058 Fax: (509) 329-2104



Attachment B

Historical Water Use



2000 Well Totals

Month Well #4 Well #5 Well #6 &7 = Well #8 Well #9 Total
Jan-00 775,000 5,000 4,761,000 7,200,000 | No Meter 12,741,000
Feb-00 1,757,000 8,000 3,105,000 4,033,000 | No Meter 8,903,000
Mar-00] 6,302,000 4,000 3,394,000 3,545,000 | No Meter 13,245,000
Apr-00 3,939,000 8,000 7,048,000 | Off for Repair 8,782,000 19,777,000
May-00| 2,297,000 - 9,075,000 | Off for Repair 13,784,000 25,156,000
Jun-00 2,710,000 13,000 5,276,000 5,161,000 15,341,000 28,501,000
Jul-00| 8,433,000 _ 10,226,000 | 12,242,000 32,925,000 63,826,000
Aug-00| 4,655,000 8,000 5,562,000 6,660,000 17,593,000 34,478,000
Sep-00| 5,694,000 4,000 8,198,000 9,848,000 27,006,000 50,750,000
Oct-00 1,803,000 3,000 3,564,000 4,314,000 12,109,000 21,793,000
Nov-00 1,837,000 7,000 759,000 5,704,000 10,477,000 18,784,000
Dec-00 1,714,000 5,000 2,104,000 3,339,000 8,776,000 15,938,000

Total 41,916,000 65,000 | 63,072,000 | 62,046,000 146,793,000 313,892,000

3/6/201411:22 AM




2001 Well Totals

Month Well #4 Well #5 Well #6 & 7 Well #8 Well #9 Total
Jan-01 4,797,000 7,000 3,124,000 3,718,000 9,053,000 20,699,000
Feb-01 4,725,000 6,000 2,534,000 3,018,000 4,938,000 15,221,000
Mar-01 2,349,000 3,000 3,114,000 3,656,000 10,959,000 20,081,000
Apr-01 1,150,000 5,000 3,202,000 3,820,000 10,444,000 18,621,000
May-01 2,344,000 6,000 4,178,000 4,957,000 12,863,000 24,348,000
Jun-01 4,212,000 2,632,000 5,175,000 6,191,000 12,551,000 30,761,000

Jul-01 11,522,000 19,385,000 8,054,000 9,612,000 - 48,573,000

Aug-01 7,714,000 8,485,000 6,973,000 8,322,000 13,408,000 44,902,000
Sep-01 2,515,000 4,000 3,519,000 5,670,000 10,323,000 22,031,000
Oct-01 2,888,000 10,000 4,940,000 4,410,000 14,633,000 26,881,000
Nov-01 1,216,000 4,000 2,264,000 2,710,000 7,516,000 13,710,000
Dec-01 2,214,000 4,000 4,707,000 5,588,000 16,141,000 28,654,000

Total 47,646,000 30,551,000 51,784,000 61,672,000 122,829,000 314,482,000

6/20/01 Well #9 went down & Well #5 was turned on.

3/6/201411:22 AM




2002 Well Totals

Month Well #4 Well #5 | Well #6 & 7 Well #8 Well #9 Total
Jan-02 1,617,000 4,000 3,102,000 3,180,000 10,306,000 18,209,000
Feb-02 1,571,000 4,000 1,918,000 3,645,000 8,996,000 16,134,000
Mar-02 2,715,000 4,000 2,670,000 3,074,000 7,399,000 15,862,000
Apr-02 1,769,000 3,000 3,002,000 3,442,000 10,564,000 18,780,000
May-02 3,306,000 5,000 3,637,000 4,283,000 11,597,000 22,828,000
Jun-02 5,705,000 7,000 5,309,000 6,286,000 16,753,000 34,060,000 125,873,000
Jul-02 7,937,000 5,000 7,148,000 8,479,000 22,135,000 45,704,000
Aug-02 6,493,000 3,000 6,545,000 7,735,000 19,450,000 40,226,000
Sep-02 3,735,000 5,000 4,826,000 5,855,000 15,017,000 29,438,000
Oct-02 2,355,000 4,000 3,871,000 4,575,000 12,066,000 22,871,000
Nov-02 1,844,000 - 2,465,000 2,929,000 7,855,000 15,093,000
Dec-02 2,028,000 - 2,931,000 3,465,000 9,242,000 17,666,000

Total 41,075,000 44,000 47,424,000 56,948,000 151,380,000 | 296,871,000




2003 Well Totals

Month Well #4 Well #5 | Well #6 &7 Well #8 Well #9 Total
Jan-03 1,159,000 - 2,887,000 3,394,000 9,959,000 17,399,000
Feb-03 1,835,000 - 2,547,000 2,981,000 8,469,000 15,832,000
Mar-03 1,105,000 - 1,571,000 1,841,000 5,028,000 9,545,000
Apr-03 8,128,000 - 3,883,000 4,613,000 6,051,000 22,675,000
May-03 3,071,000 - 3,780,000 4,409,000 12,331,000 23,591,000
Jun-03 7,450,000 - 6,987,000 8,120,000 21,273,000 43,830,000 132,872,000
Jul-03 9,018,000 - 7,646,000 9,227,000 23,791,000 49,682,000
Aug-03 6,969,000 - 6,594,000 7,963,000 20,475,000 42,001,000
Sep-03 4,892,000 - 5,514,000 6,614,000 17,423,000 34,443,000
Oct-03 1,937,000 - 2,885,000 3,458,000 10,550,000 18,830,000
Nov-03 1,408,000 - 1,959,000 2,365,000 7,300,000 13,032,000
Dec-03 2,853,000 - 2,882,000 3,428,000 10,014,000 19,177,000

Total 49,825,000 - 49,135,000 58,413,000 152,664,000 | 310,037,000

3/6/2014 11:22 AM




2004 Well Totals

Month Well #4 Well #5 | Well #6 & 7 Well #8 Well #9 Total
Jan-04 2,543,000 - 2,573,000 3,072,000 9,611,000 17,799,000
Feb-04 2,297,000 - 1,642,000 2,281,000 8,660,000 14,880,000 |2/27/04 Well 6 off for Repair
Mar-04 2,749,000 - - 4,442,000 10,709,000 17,900,000 |Wwell 8 picking up the slack
Apr-04 3,702,000 - 1,851,000 3,209,000 11,204,000 19,966,000 |Well 6 back in service 4/12/04
May-04 5,174,000 - 3,750,000 4,025,000 14,331,000 27,280,000
Jun-04 8,152,000 - 5,657,000 6,164,000 18,424,000 38,397,000 136,222,000
Jul-04 9,668,000 - 7,087,000 7,871,000 21,825,000 46,451,000
Aug-04 9,134,000 - 5,566,000 7,137,000 18,581,000 40,418,000
Sep-04 4,901,000 - 1,247,000 5,058,000 9,236,000 20,442,000
Oct-04 11,480,000 - 2,566,000 2,773,000 126,000 16,945,000 |Well 9 Electrical Problem/Well4
Nov-04 10,164,000 - 2,549,000 2,738,000 1,981,000 17,432,000 |picking up slack
Dec-04 8,999,000 - 2,904,000 3,108,000 2,191,000 17,202,000

Total 78,963,000 - 37,392,000 | 51,878,000 126,879,000 | 295,112,000




2005 Well Totals

Month Well #4 Well #5 Well #6 &7 Well #8 Well #9 Total
Jan-05 11,068,000 - 5,811,000 6,198,000 121,000 23,198,000
Feb-05 - - 7,340,000 7,805,000 - 15,145,000 |well 4 Backup & Well 9 down for repairs
Mar-05 - - 8,347,000 9,033,000 - 17,380,000 |well 4 Backup & Well 9 down for repairs
Apr-05 569,000 - 6,799,000 6,417,000 2,444,000 16,229,000
May-05 502,000 - 8,271,000 8,551,000 2,569,000 19,893,000
Jun-05 1,610,000 - 8,966,000 9,619,000 7,369,000 27,564,000
Jul-05 2,833,000 - 8,946,000 9,890,000 12,342,000 34,011,000
Aug-05 14,262,000 - 10,127,000 11,331,000 8,347,000 44,067,000
Sep-05 9,975,000 - 8,068,000 9,070,000 3,706,000 30,819,000
Oct-05 1,491,000 - 5,868,000 6,623,000 4,666,000 18,648,000
Nov-05 581,000 - 6,238,000 7,035,000 2,417,000 16,271,000
Dec-05 661,000 - 4,367,000 4,879,000 2,990,000 12,897,000
Total 43,552,000 - 89,148,000 | 96,451,000 46,971,000 276,122,000
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2006 Well Totals

Well Well Well Well Well
Month H4 #5 HE6 & 7 #8 #9 Total
Jan-06 1,180,000 - 7,941,000 8,713,000 3,984,000 21,818,000
Feb-06 3,435,000 - 5,112,000 2,511,000 4,621,000 15,679,000
Mar-06 4,901,000 - 5,143,000 - 7,156,000 17,200,000 |well 8 down
Apr-06 8,427,000 - 1,518,000 596,000 7,776,000 18,317,000 |well 8 back on line
May-06 15,574,000 - 3,577,000 4,065,000 4,579,000 27,795,000 |well 9 down for repairs
Jun-06 4,857,000 - 3,488,000 4,099,000 19,293,000 31,737,000
Jul-06 7,253,000 - 5,898,000 6,796,000 28,437,000 48,384,000 132,546,000
Aug-06 6,771,000 - 4,251,000 4,934,000 26,762,000 42,718,000
Sep-06 5,010,000 - 3,028,000 3,623,000 19,789,000 31,450,000
Oct-06 3,525,000 - 2,302,000 2,533,000 14,140,000 22,500,000 |Power outage caused meter to malfunction
Nov-06 2,729,000 - 1,835,000 1,963,000 10,913,000 17,440,000 |oct/Nov Consumption estimated for well 9
Dec-06 1,582,000 - 3,529,000 3,896,000 6,714,000 15,721,000
Total 65,244,000 - 47,622,000 43,729,000 154,164,000 310,759,000




2007 Well Totals

Well Well Well Well Well
Month HA4 #5 HE6 &7 #8 #9 Total
Jan-07 2,163,000 - 4,054,000 4,598,000 8,341,000 19,156,000
Feb-07 2,937,000 - 616,000 652,000 11,404,000 15,609,000
Mar-07 2,955,000 - 770,000 821,000 11,354,000 15,900,000
Apr-07 3,274,000 - 1,392,000 1,451,000 12,671,000 18,788,000
May-07 4,814,000 - 2,504,000 2,596,000 17,819,000 27,733,000
Jun-07 5,654,000 - 2,648,000 2,722,000 21,456,000 32,480,000 129,666,000
Jul-07 7,008,000 - 3,177,000 3,271,000 26,417,000 39,873,000
Aug-07 6,588,000 - 2,640,000 2,659,000 24,852,000 36,739,000
Sep-07 5,291,000 - 1,171,000 1,145,000 20,048,000 27,655,000
Oct-07 4,110,000 - 199,000 180,000 15,698,000 20,187,000
Nov-07 3,350,000 - 431,000 404,000 12,841,000 17,026,000
Dec-07 2,967,000 - 718,000 663,000 11,341,000 15,689,000
Total 51,111,000 - 20,320,000 21,162,000 194,242,000 286,835,000




2008 Well Consumption

Well Well Well Well Well
Month HA4 #5 HE6 &7 #8 #9 Total
Jan-08 2,678,000 - 1,389,000 1,249,000 13,733,000 19,049,000
Feb-08 - - 1,377,000 1,217,000 13,161,000 15,755,000 |Well 4 off for repair
Mar-08 1,000 - 1,503,000 1,331,000 12,591,000 15,426,000
Apr-08 - - 1,616,000 1,424,000 16,408,000 19,448,000
May-08 475,000 - 1,658,000 1,427,000 19,714,000 23,274,000
Jun-08 6,777,000 - 1,901,000 1,596,000 21,204,000 31,478,000 | 124,430,000
Jul-08 8,370,000 - 3,729,000 4,534,000 26,119,000 42,752,000
Aug-08 6,599,000 - 2,487,000 2,026,000 20,631,000 31,743,000
Sep-08 6,333,000 - 3,303,000 351,000 20,945,000 30,932,000
Oct-08 4,033,000 - 2,035,000 - 12,718,000 18,786,000 |Well 8 off for repair
Nov-08 3,323,000 - 574,000 278,000 10,466,000 14,641,000
Dec-08 4,315,000 - 860,000 682,000 13,661,000 19,518,000
Total 42,904,000 - 22,432,000 16,115,000 201,351,000 282,802,000




2009 Well Totals

Well Well Well Well Well

Month #4 #5 HE6 &7 #8 #9 Total
Jan-09 4,010,000 - 615,000 491,000 12,701,000 17,817,000
Feb-09 3,366,000 - 1,792,000 68,000 10,627,000 15,853,000
Mar-09 3,331,000 - 1,152,000 912,000 10,415,000 15,810,000
Apr-09 4,792,000 - 383,000 306,000 15,113,000 20,594,000
May-09 5,254,000 355,000 263,000 14,884,000 20,756,000
Jun-09 9,084,000 - 3,163,000 2,351,000 19,975,000 34,573,000
Jul-09 9,497,000 - 4,417,000 3,189,000 10,391,000 27,494,000 | 125,403,000
Aug-09 8,043,000 - 3,537,000 2,691,000 17,605,000 31,876,000
Sep-09 4,587,000 - 3,407,000 2,355,000 14,079,000 24,428,000
Oct-09 4,130,000 - 1,843,000 1,260,000 12,669,000 19,902,000
Nov-09 3,475,000 - 2,420,000 1,636,000 10,595,000 18,126,000
Dec-09 2,801,000 - 2,448,000 1,641,000 11,513,000 18,403,000

Total 62,370,000 - 25,532,000 17,163,000 160,567,000 265,632,000

July 09 Well 9 meter not working Replace meter

August new meter on well 9 not registering - had to reset working correctly now.




2010 Well Totals

Well Well Well Well Well

Month #4 #5 HE6 &7 #8 #9 Total
Jan-10 3,314,000 - 1,972,000 1,336,000 10,249,000 16,871,000
Feb-10 2,969,000 - 2,994,000 1,981,000 9,188,000 17,132,000
Mar-10 1,927,000 - 6,485,000 4,369,000 6,006,000 18,787,000
Apr-10 4,543,000 - 2,000 - 14,115,000 18,660,000
May-10 4,303,000 - 611,000 357,000 13,890,000 19,161,000
Jun-10 4,353,000 - 4,444,000 2,742,000 13,499,000 25,038,000
Jul-10 6,425,000 - 6,827,000 4,154,000 19,777,000 37,183,000 | 115,649,000
Aug-10 7,328,000 - 7,164,000 4,215,000 22,496,000 41,203,000
Sep-10 3,610,000 - 5,536,000 3,233,000 9,871,000 22,250,000
Oct-10 2,474,000 - 4,861,000 2,429,000 7,608,000 17,372,000
Nov-10 2,262,000 - 6,431,000 2,895,000 7,086,000 18,674,000
Dec-10 2,356,000 - 5,054,000 1,841,000 7,262,000 16,513,000

Total 45,864,000 - 52,381,000 29,552,000 141,047,000 268,844,000

Low well totals on #6 & 7 and #8 during April/May is due to the recoating of the low tank.




2011 Well Totals

Well Well Well Well Well
Month #HA4 #5 #6 & 7 #8 #9 Total
January 2,664,000 - 6,123,000 2,063,000 8,148,000 18,998,000
February 2,243,000 - 5,013,000 1,423,000 6,809,000 15,488,000
March 2,287,000 - 5,091,000 996,000 7,171,000 15,545,000
April 2,687,000 - 5,049,000 1,645,000 8,001,000 17,382,000
May 3,022,000 - 3,342,000 3,649,000 9,221,000 19,234,000
June 3,382,000 - 5,856,000 6,441,000 10,250,000 25,929,000 | 112,576,000
July 5,751,000 - 3,969,000 4,354,000 17,537,000 31,611,000
August 7,450,000 - 5,754,000 6,280,000 22,414,000 41,898,000
September 5,721,000 - 3,822,000 4,212,000 17,141,000 30,896,000
October 3,687,000 - 2,172,000 2,397,000 11,112,000 19,368,000
November 3,522,000 - 1,604,000 1,788,000 10,743,000 17,657,000
December 3,361,000 - 1,909,000 1,986,000 10,162,000 17,418,000
Total 45,777,000 - 49,704,000 37,234,000 138,709,000 271,424,000
April 7th Well 8 down for repairs

April 12th Well 8 back in operation




2012 Well Totals

Well Well Well Well Well

Month #HA4 #5 H6 &7 #8 #9 Total

January 3,179,000 - 2,029,000 2,208,000 11,055,000 18,471,000
February 3,134,000 - 1,822,000 2,019,000 9,423,000 16,398,000
March 3,193,000 - 1,985,000 2,304,000 9,665,000 17,147,000
April 3,533,000 - 2,136,000 2,387,000 10,566,000 18,622,000
May 4,375,000 - 3,327,000 3,702,000 12,982,000 24,386,000
June 4,202,000 - 3,812,000 4,253,000 12,512,000 24,779,000
July 5,114,000 - 7,439,000 8,332,000 15,266,000 36,151,000
August 7,765,000 - 4,735,000 5,303,000 23,207,000 41,010,000
September 5,558,000 - 4,040,000 4,530,000 16,106,000 30,234,000
October 2,349,000 - 3,294,000 7,687,000 7,068,000 20,398,000
November 2,423,000 - - 3,574,000 7,264,000 13,261,000
December 1,765,000 - - 6,931,000 5,322,000 14,018,000
Total 46,590,000 - 34,619,000 53,230,000 140,436,000 274,875,000

Well #7 Shut down for repairs 10/16/12




2013 Well Totals

Well Well Well Well Well

Month #4 #5 HE6 &7 #8 #9 Total

January 1,377,000 - 2,054,000 6,324,000 4,123,000 13,878,000
February 1,324,000 - 3,444,000 3,740,000 3,917,000 12,425,000
March 1,318,000 - 3,595,000 3,865,000 3,957,000 12,735,000
April 1,636,000 - 3,853,000 4,171,000 4,891,000 14,551,000
May 2,524,000 - 5,369,000 5,772,000 7,562,000 21,227,000
June 3,418,000 - 5,177,000 5,573,000 10,182,000 24,350,000
July 6,143,000 - 7,716,000 8,321,000 18,277,000 40,457,000
August 4,821,000 - 5,782,000 6,290,000 14,608,000 31,501,000
September 2,688,000 - 4,086,000 4,633,000 8,096,000 19,503,000
October 1,619,000 - 3,610,000 3,914,000 4,952,000 14,095,000
November 1,455,000 - 2,826,000 3,098,000 4,661,000 12,040,000
December 2,147,000 - 4,200,000 4,582,000 5,491,000 16,420,000
Total 30,470,000 - 51,712,000 | 60,283,000 90,717,000 | 233,182,000

July Consumption up due to flushing new main on Del Monte




Yearly Well Total Comparisons

Year Well #2 Well #4 Well #5 Well #6 & 7 Well #8 Well #9 Well #9 Blow-Off Total
1985 63,970,800 54,971,200 119,661,000 97,114,000 81,781,800 417,498,800
1986 60,812,700 45,235,800 133,130,000 80,946,000 89,332,700 409,457,200
1987 69,431,700 46,769,600 138,490,000 84,834,000 102,024,400 441,549,700
1988 56,822,500 48,412,300 123,178,746 53,359,900 94,055,900 375,829,346
1989 55,335,700 50,256,700 109,325,800 49,666,300 123,426,200 388,010,700
1990 52,148,400 46,583,600 120,033,700 29,422,300 130,147,500 378,335,500
1991 48,519,100 55,562,800 115,039,000 50,410,980 101,682,300 371,214,180
1992 49,325,600 43,900,000 115,391,000 60,850,700 86,149,165 355,616,465
1993 70,790,900 45,968,000 115,839,000 39,228,000 66,664,700 338,490,600
1994 55,310,000 67,620,000 141,544,000 50,840,000 66,518,600 381,832,600
1995 57,234,600 99,186,000 81,067,000 57,120,000 72,242,400 366,850,000
1996 101,037,900 96,539,000 53,650,000 28,740,000 65,638,900 345,605,800
1997 93,136,000 114,498,000 4,964,000 39,106,000 61,014,400 312,718,400
1998 12,414,000 53,850,000 167,000 44,924,000 71,775,200 172,038,100 355,168,300
1999| Decommissioned 46,253,000 81,000 66,093,000 54,598,000 51,394,300 218,419,300
2000 41,916,000 65,000 63,072,000 62,046,000 146,793,000 313,892,000
2001 47,646,000 30,551,000 51,784,000 61,672,000 122,829,000 314,482,000
2002 41,075,000 44,000 47,424,000 56,948,000 151,380,000 296,871,000
2003 49,825,000 - 49,135,000 58,413,000 152,664,000 310,037,000
2004 78,963,000 - 37,392,000 51,878,000 126,879,000 295,112,000
2005 43,552,000 - 89,148,000 96,451,000 46,971,000 276,122,000
2006 65,244,000 - 47,622,000 43,729,000 154,164,000 310,759,000
2007 51,111,000 - 20,320,000 21,162,000 194,242,000 286,835,000
2008 42,904,000 - 22,432,000 16,115,000 201,351,000 282,802,000
2009 62,370,000 - 25,532,000 17,163,000 160,567,000 265,632,000
2010 45,864,000 - 52,381,000 29,552,000 141,047,000 268,844,000
2011 45,777,000 - 49,704,000 37,234,000 138,709,000 271,424,000
2012 46,590,000 - 34,619,000 53,230,000 140,436,000 274,875,000
2013 30,470,000 - 51,712,000 60,283,000 90,717,000 233,182,000
2014

Total 846,289,900 | 1,608,913,000 | 1,402,221,246 | 1,474,932,180 | 1,932,928,165 | 2,192,181,400 9,457,465,891

Note: [1999 Well No. 9 not working for part of the year.

2005 Well No. 4 working as a backup/ Well No. 9 down for repairs 1st qua

rter of the year.

2007 Well No. 4 was down for pump repair from February - April

2007 Well No. 8 was down during October for cla-valve repair

2009 Well No. 9 stoped working in July & was corrected in August

3/6/2014 11:22 AM




Yearly Well Total Comparisons

2010 Well No. 6/7 & No. 8 are low during April/May due to recoating of the Low Tank

2011 Well No. 8 down for repair between 4/7 - 4/12/11

2012 Well No. 7 down for repair on 10/16/12

2014 Well No. 9 Blow-Off Added |

3/6/2014 11:22 AM




Cust # Account Name
3187 Liberty Baptist Church

3188 Temple Baptist

3189 Fircrest Methodist

Svc #
09-00010.1

09-00015.0

09-00020.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
DARTMOUTH ST 909

COLUMBIA AVE 1108

COLUMBIA AVE 1018

Witr

Description # Units
COMM WATER BASE 1
Month 2011 2012 2013
February 1158 915 1400
April 1213 1022 2531
June 1168 2162 5129
August 3435 7581 7829
October 3676 6431 8389
December 1683 2369 1925
TOTAL CONSUMPTION 12333 20480 27203
COMM WATER BASE 1
Month 2011 2012 2013
February 940 760 1260
April 880 1010 920
June 970 1080 6580
August 4950 10460 35000
October 9600 6630 16550
December 4000 1120 4590
TOTAL CONSUMPTION 21340 21060 64900
COMM WATER BASE 1
Month 2011 2012 2013
February 690 270 2080
April 1290 370 900
June 580 330 300
August 880 5475 220
October 1250 5117 360
December 560 1273 440
TOTAL CONSUMPTION 5250 12835 4300
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Cust # Account Name
3190 Redeemer Lutheran

3191 Tapco Credit Union

3192 Tapco Credit Union

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address Wtr Description # Units
09-00030.0  PRINCETON ST 1001 6 COMM WATER BASE 1
Month 2011 2012 2013
February 2468 3989 1731
April 673 1330 2393
June 962 10639 8213
August 39037 30588 19337
October 29256 26955 20272
December 3759 3228 3670
TOTAL CONSUMPTION 76155 76729 55616
09-00035.1 COLUMBIA AVE 1210 6 COMM WATER BASE 6
Month 2011 2012 2013
February 2700 2600 2600
April 2800 2600 2200
June 2600 2800 2500
August 2600 2800 2300
October 2800 2500 2400
December 2600 2700 2400
TOTAL CONSUMPTION 16100 16000 14400
09-00036.0 COLUMBIA AVE 1210 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 3330 4910
April 400 0 3160
June 0 11850 15850
August 39680 32970 32180
October 36910 32700 33140
December 40 6570 2750
TOTAL CONSUMPTION 77030 87420 91990
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Cust # Account Name
3193 United Presbyterian

3194 Jehovah Witness

3195 Wainwright School

Svc #
09-00040.0

09-00045.0

09-00050.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
EMERSON ST 1250

HOLLY CT 101

ALAMEDA AVE 130

Wtr Description # Units
6 COMM WATER BASE 1
Month 2011 2012 2013
February 9781 4827 1505
April 990 2550 2945
June 1362 4309 11325
August 4830 3438 2623
October 5513 5596 6975
December 1113 3141 2292
TOTAL CONSUMPTION 23589 23861 27665
6 COMM WATER BASE 1
Month 2011 2012 2013
February 1510 1520 2320
April 1800 1980 2540
June 1760 1790 5220
August 1640 1550 9840
October 1980 1790 5040
December 1750 1750 1520
TOTAL CONSUMPTION 10440 10380 26480
96 WATER DISCONNECTED 1
Month 2011 2012 2013
February 13670 0 0
April 15950 0 0
June 16850 0 0
August 8770 0 0
October 320 0 0
December 680 0 0
TOTAL CONSUMPTION 56240 0 0
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Cust # Account Name
4927 City Of Fircrest

NEW METER INSTALLED MAY 2012

3196 Whittier School

3197 City Of Fircrest

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address
09-000500.0 RAMSDELL ST 120

09-00070.0

ELM TREE LANE 777

09-00080.0 RAMSDELL ST 120

Witr

Description # Units
COMM WATER BASE 1
Month 2011 2012 2013
February 340
April 1060
June 590 1360
August 1890 2030
October 1680 1710
December 1950 980
TOTAL CONSUMPTION 0 6110 7480
COMM WATER BASE 1
Month 2011 2012 2013
February 37522 37699 54062
April 36347 39542 54205
June 36617 41107 58682
August 20339 37987 46794
October 34565 43784 57267
December 34716 52058 65754
TOTAL CONSUMPTION 200106 | 252177 336764
COMM WATER BASE 1
Month 2011 2012 2013
February 3577 727 674
April 3520 670 1078
June 667 671 794
August 760 762 930
October 691 680 1437
December 617 626 691
TOTAL CONSUMPTION 9832 4136 5604
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Cust # Account Name
3200 City Of Fircrest

3201 City Of Fircrest

3202 City Of Fircrest

Svc #
09-00094.0

09-00095.0

09-00097.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
COLUMBIA AVE 400 IRR

RAMSDELL ST 115

REGENTS BLVD 100 IRR

Description # Units
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 15 440 261
August 512 1242 484
October 499 1174 409
December 0 0 0
TOTAL CONSUMPTION 1026 2856 1154
COMM WATER BASE 1
Month 2011 2012 2013
February 1130 1120 1000
April 1200 1100 1020
June 1190 1140 830
August 1590 1150 1220
October 1480 1020 1130
December 980 1040 650
TOTAL CONSUMPTION 7570 6570 5850
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 104 34 70
August 117 48 98
October 115 49 202
December 0 5 0
TOTAL CONSUMPTION 336 136 370
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Cust # Account Name
3203 City Of Fircrest

3204 City Of Fircrest

3205 City Of Fircrest

Svc #
09-00098.0

09-00099.0

09-00100.0

Service Address
REGENTS BLVD 1600 IRR

2011 - 2013 Commercial / Multi-Family Consumption

REGENTS BLVD 600 IRR

REGENTS BLVD 900 IRR

Wtr Description # Units
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 193 149 156
August 274 254 580
October 116 0 521
December 0 0 0
TOTAL CONSUMPTION 583 403 1257
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 13 67 29
August 141 182 298
October 135 189 547
December 0 19 0
TOTAL CONSUMPTION 289 457 874
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 925 990 0
August 3053 1460 888
October 9393 926 739
December 0 107 0
TOTAL CONSUMPTION 13371 3483 1627
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3213 City Of Fircrest 09-00108.0  BERKELEY 0 SWIM HOLE BULB 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 261 173 182
August 334 337 682
October 222 352 562
December 0 12 0
TOTAL CONSUMPTION 817 874 1426
3216 City Of Fircrest 09-00111.0 REGENTS BLVD 258 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 1888 0
August 2558 4989 4428
October 5338 5153 4153
December 0 509 0
TOTAL CONSUMPTION 7896 12539 8581
3219 City Of Fircrest 09-00120.0 REGENTS BLVD 741 PRK STRIP 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 205 0
August 2087 454 400
October 2441 451 346
December 0 52 0
TOTAL CONSUMPTION 4528 1162 746

Page 7 of 42



Cust # Account Name
3220 City Of Fircrest

3221 City Of Fircrest

3222 City Of Fircrest

Svc #
09-00140.0

09-00145.0

09-00150.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
CONTRA COSTA AVE 555

CONTRA COSTA AVE 555

CONTRA COSTA AVE 555 IR

Witr
6

Description # Units
COMM WATER BASE 1
Month 2011 2012 2013
February 2800 1662 2317
April 2222 1909 1837
June 3219 2361 2866
August 7407 5575 6335
October 5718 5896 4561
December 2433 2251 2101
TOTAL CONSUMPTION 23799 19654 20017
COMM WATER BASE 1
Month 2011 2012 2013
February 435 59 70
April 716 763 593
June 35971 45025 65744
August 77009 69437 69468
October 50384 31730 66113
December 83 69 9224
TOTAL CONSUMPTION 164598 147083 | 211212
COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 0 0
August 0 62 112
October 0 0
December 0 0
TOTAL CONSUMPTION 0 62 112
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3223 City Of Fircrest 09-00170.0  SPRING ST 424 6 COMM WATER BASE 1
Month 2011 2012 2013
February 15 114 672
April 52 10 1729
June 912 220 2988
August 2684 913 1078
October 381 411 585
December 18 210 12
TOTAL CONSUMPTION 4062 1878 7064
3224 City Of Fircrest 09-00210.0 CONTRA COSTA AVE 911 6 COMM WATER BASE 1
Month 2011 2012 2013
February 151 191 2286
April 159 205 2036
June 830 354 919
August 569 604 1033
October 524 653 1101
December 326 1920 630
TOTAL CONSUMPTION 2559 3927 8005
5568 City Of Fircrest 09-00212.0 CONTRA COSTA AVE 9111IR 5 COMMERCIAL IRR 1
New Meter Install 6/10/13 Month 2011 2012 2013
February
April
June
August 437
October
December
TOTAL CONSUMPTION 0 0 437
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Cust # Account Name
3225 City Of Fircrest

3226 City Of Fircrest

3227 City Of Fircrest

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address Wtr Description # Units
09-00215.0 CONTRA COSTA AVE 911 IR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 64590 24170
August 76980 46910 78790
October 50200 97780 51060
December 0 0 0
TOTAL CONSUMPTION 127180 209280 154020
09-00220.0 CONTRA COSTA AVE 9111IR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 60
April 0 0 20
June 570 0 0
August 10 0 30
October 10 20 30
December 0 70 0
TOTAL CONSUMPTION 590 90 140
09-00225.0 CONTRA COSTA AVE 615 6 COMM WATER BASE 1
Month 2011 2012 2013
February 41 40 16
April 65 116 683
June 214 255 1194
August 9172 2183 6196
October 8703 14594 2919
December 82 488 144
TOTAL CONSUMPTION 18277 17676 11152
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3228 City Of Fircrest CONTRA COSTA AVE 615 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 0 0
August 8439 1443 5480
October 8357 13678 2510
December 0 0 1
TOTAL CONSUMPTION 16796 15121 7991
3229 City Of Fircrest WEST MOUNT 1207 COMMERCIAL IRR
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 3560 3450
August 6500 16100 13930
October 13800 23730 13980
December 0 1090 0
TOTAL CONSUMPTION 20300 44480 31360
3232 City Of Fircrest RAMSDELL ST 115IRR 5 COMMERCIAL IRR
Month 2011 2012 2013
February 1458 0 189
April 2209 0 0
June 2583 28387 12947
August 30158 35050 39191
October 32502 37173 22742
December 4049 7403 232
TOTAL CONSUMPTION 72959 108013 75301
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Cust # Account Name
3233 City Of Fircrest

3234 City Of Fircrest

3235 City Of Fircrest

Svc #
09-00350.0

09-00360.0

09-00370.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address Wtr Description # Units
CONTRA COSTA AVE 555 IR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 470 50610
August 132370 | 128010 | 190300
October 137190 166850 65430
December 0 14590 0
TOTAL CONSUMPTION 269560 309920 306340
RAMSDELL ST 120 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 9 0 0
April 57 0 0
June 64 5742 0
August 23 18825 12135
October 14176 17658 5479
December 24 27 17
TOTAL CONSUMPTION 14353 42252 17631
RAMSDELL ST 115 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 0 0
August 7372 7245 5867
October 8624 9991 2038
December 20 1240 0
TOTAL CONSUMPTION 16016 18476 7905
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3236 City Of Fircrest 09-00380.0 REGENTS BLVD 240 IRR 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 2146 0
August 17928 15475 16215
October 19915 23452 14842
December 0 1631 0
TOTAL CONSUMPTION 37843 42704 31057
4678 City Of Fircrest 09-99999.5 HYDRANT MTR RENTAL 0 5 COMMERCIAL IRR 1
Month 2011 2012 2013
February 1290
April 2250
June 29140 7250
August 3230 44970
October 14340 2720
December 1560 2880
TOTAL CONSUMPTION 0 48270 61360
5701 PHD America One LLC 10-00001.0 ORCHARD ST W 4040 6 COMM WATER BASE 9
3237 EMERSON COURTYARD Month 2011 2012 2013
February 11980 10760 10440
April 14790 17780 10640
June 12760 12620 12680
August 13160 14500 10610
October 12940 11860 9760
December 10890 11250 9740
TOTAL CONSUMPTION 76520 78770 63870
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
5702 PHD America One LLC 10-00002.0 ORCHARD ST W 4040 IRR 5 COMMERCIAL IRR 1
3238 EMERSON COURTYARD Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 0 0
August 18444 35151 31398
October 84617 57720 24316
December 32452 10076 686
TOTAL CONSUMPTION 135513 102947 56400
3239 McNaughton, Marse L. 10-00020.0  RAINIER DR 1410 6 COMM WATER BASE 10
Month 2011 2012 2013
February 18820 24140 18050
April 19310 14750 13350
June 19590 15760 13360
August 21810 13340 19270
October 19260 13750 19490
December 24850 14560 17710
TOTAL CONSUMPTION 123640 96300 101230
3240 Cox, Tim 10-00025.2  RAINIER DR 1452 6 COMM WATER BASE 2
Month 2011 2012 2013
February 1413 2277 2080
April 1302 1849 1786
June 1085 1743 2000
August 1383 2238 2323
October 1658 2752 2418
December 1450 3064 2552
TOTAL CONSUMPTION 8291 13923 13159
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Cust # Account Name
3241 B L Management

3242 Kap Investments LLC

3243 RS D Properties

Svc #
10-00030.1

10-00040.2

10-00050.4

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
RAINIER DR 1422

RAINIER DR 1442 & 1462

RAINIER CT 1461

Witr

Description # Units
COMM WATER BASE 14
Month 2011 2012 2013
February 23518 26620 24160
April 23605 23487 22762
June 22363 21961 22213
August 23275 20554 20413
October 20297 23846 19389
December 24088 23528 20185
TOTAL CONSUMPTION 137146 139996 129122
COMM WATER BASE 13
Month 2011 2012 2013
February 14977 18062 9782
April 20185 17389 11910
June 16526 14866 17173
August 29271 18888 24324
October 26238 16063 19329
December 19127 11382 13905
TOTAL CONSUMPTION 126324 96650 96423
COMM WATER BASE 12
Month 2011 2012 2013
February 9980 12090 10210
April 9530 11740 9830
June 8260 12110 11640
August 9550 11300 10720
October 10440 8280 9110
December 10820 10160 9370
TOTAL CONSUMPTION 58580 65680 60880
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Cust # Account Name
3244 Rainier Ct Ventures LLC

3245 Fircrest Star LLC

3246 Brink / Verge

Svc #
10-00060.2

10-00070.3

10-00080.2

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
RAINIER CT 1433

RAINIER DR 1425

RAINIER DR 1415

Wtr Description # Units
COMM WATER BASE 12
Month 2011 2012 2013
February 37586 21801 10845
April 32949 11585 9670
June 17312 12204 10747
August 25064 8381 9849
October 31086 8443 9927
December 19848 9519 11506
TOTAL CONSUMPTION 163845 71933 62544
COMM WATER BASE 15
Month 2011 2012 2013
February 17758 22257 13881
April 19043 17815 12996
June 14431 18674 13074
August 16554 14048 15115
October 17639 17078 12045
December 15934 13378 9903
TOTAL CONSUMPTION 101359 103250 77014
COMM WATER BASE 12
Month 2011 2012 2013
February 12960 13880 52290
April 14520 11360 36120
June 14470 27610 38800
August 21910 48060 18450
October 51330 38580 19400
December 12530 42420 27580
TOTAL CONSUMPTION 127720 181910 192640
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Cust # Account Name
5242 Hoover, Mark
3247 ROBERT HOOVER

3248 Anderson, Steve

3249 Alameda Station Condo

Svc #
10-00090.0

10-00100.2

10-00102.1

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
ALAMEDA AVE 1402

ALAMEDA AVE 1426

ALAMEDA AVE 1434 /44 IRR

Witr

Description # Units
COMM WATER BASE 10
Month 2011 2012 2013
February 20930 23580 19670
April 19430 18160 20420
June 18580 18950 21160
August 19760 20750 18000
October 20490 20740 20020
December 22210 21300 19310
TOTAL CONSUMPTION 121400 123480 118580
COMM WATER BASE 4
Month 2011 2012 2013
February 4560 7200 10090
April 3880 7060 9740
June 3020 6170 10770
August 5560 8240 12070
October 7000 10370 14000
December 6180 10420 13770
TOTAL CONSUMPTION 30200 49460 70440
RESIDENTIAL IRR 1
Month 2011 2012 2013
February 0 1 1
April 0 1 12
June 2 4938 3570
August 7559 18398 11089
October 13904 20313 8959
December 1 1846 0
TOTAL CONSUMPTION 21466 45497 23631
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3250 Park @ Alameda Condo HOA 10-00110.2  ALAMEDA AVE 1450 6 COMM WATER BASE 10
Month 2011 2012 2013
February 8037 7854 7423
April 7205 7229 6425
June 6850 11638 9508
August 16228 13345 12477
October 21208 15142 15943
December 6963 7056 7840
TOTAL CONSUMPTION 66491 62264 59616
3251 Fircrest Prof Bldg LLC 10-00120.3  ALAMEDA AVE 1320 6 COMM WATER BASE 1
Month 2011 2012 2013
February 130 225 28
April 142 700 54
June 112 1459 40
August 1279 87 9
October 4866 20
December 1702 32 43
TOTAL CONSUMPTION 8231 2523 183
3252 Panorama Place Condos 10-00129.0 ALAMEDA AVE 1220 IRRIG 4  RESIDENTIAL IRR 1
Month 2011 2012 2013
February 0 0 706
April 0 0 0
June 461 2806 3418
August 5101 8417 8293
October 7569 10477 8696
December 142 1202 0
TOTAL CONSUMPTION 13273 22902 21113
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Cust # Account Name
3253 Alameda Dental

3254 Crosby, Greg

3255 Heldman, Leta

Svc #
10-00130.1

10-00140.2

10-00150.1

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
ALAMEDA AVE 1300

PANORAMA DR 1010 A-D

PANORAMA DR 1012

Witr

Description # Units
COMM WATER BASE 1
Month 2011 2012 2013
February 1089 1279 965
April 1164 1441 1044
June 1078 926 986
August 1253 1580 1165
October 1204 1263 919
December 1253 1012 957
TOTAL CONSUMPTION 7041 7501 6036
COMM WATER BASE 4
Month 2011 2012 2013
February 3060 3337 3561
April 2355 3495 3729
June 2926 3437 3999
August 2744 3428 3504
October 2720 4027 4226
December 2291 3573 3606
TOTAL CONSUMPTION 16096 21297 22625
COMM WATER BASE 4
Month 2011 2012 2013
February 4241 1658 663
April 5090 1540 1000
June 5889 1620 773
August 7061 1929 4084
October 4625 5556 8369
December 1549 714 4541
TOTAL CONSUMPTION 28455 13017 19430
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Cust # Account Name
3256 Caviezel Group LLC

3257 Overfield, Mark

3258 Theoharis, Jacob

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address
10-00160.3 PANORAMA DR 1014

10-00170.4

PANORAMA DR 1016

10-00180.4 PANORAMA DR 1018

Witr

Description # Units

COMM WATER BASE 4

Month 2011 2012 2013

February 3829 5909 3101

April 5206 6105 3197

June 5839 5725 4129

August 5146 5271 3664

October 5002 3885 3333

December 5014 3605 3419

TOTAL CONSUMPTION 30036 30500 20843
COMM WATER BASE 4

Month 2011 2012 2013

February 7556 5031 5812

April 6029 5147 5722

June 6933 5520 6002

August 7873 6529 6342

October 8455 6519 6859

December 4976 6183 6306

TOTAL CONSUMPTION 41822 34929 37043
COMM WATER BASE 4

Month 2011 2012 2013

February 0 2739 2717

April 33 2756 3375

June 588 3410 3523

August 1992 3135 3394

October 3533 3991 4366

December 3234 3960 2768

TOTAL CONSUMPTION 9380 19991 20143
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Cust # Account Name

3259 Livesay, Marrell Dean

3260 Kitchen, Donald

4888 Fircrest Wellington Apt
R-M WELLINGTON APT

Svc #
10-00190.1

10-00200.1

10-00210.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
PANORAMA DR 1020

MAR VISTA DR 1201 A-D

MAR VISTADR 1303 1311

Witr

Description # Units
COMM WATER BASE 4
Month 2011 2012 2013
February 8921 2858 2677
April 6234 2121 4637
June 3131 1297 4951
August 5061 1976 5022
October 5325 1782 5092
December 3474 1689 5184
TOTAL CONSUMPTION 32146 11723 27563
COMM WATER BASE 4
Month 2011 2012 2013
February 1030 1890 2220
April 1400 2400 1510
June 1270 2020 1120
August 3150 2870 2500
October 3350 3220 1580
December 2690 2410 520
TOTAL CONSUMPTION 12890 14810 9450
COMM WATER BASE 27
Month 2011 2012 2013
February 37030 36930 23560
April 37680 43280 24770
June 41780 62190 33490
August 75820 46050 40480
October 81380 41510 33230
December 44200 29230 22060
TOTAL CONSUMPTION 317890 | 259190 177590
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Cust # Account Name
4887 Fircrest Wellington Apt
R-M WELLINGTON APT

3267 Sterling Savings Bank

3268 Fircrest Regents LLC

Svc #
10-00240.0

10-00320.1

10-00330.2

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
EMERSON ST 11351113/ 25

REGENTS BLVD 1375

REGENTS BLVD 1345 POOL

Wtr Description # Units
6 COMM WATER BASE 45
Month 2011 2012 2013
February 15931 31972 39399
April 15733 30362 41194
June 14755 40929 58936
August 19300 67074 80420
October 20888 69562 78965
December 14618 49663 45008
TOTAL CONSUMPTION 101225 289562 343922
6 COMM WATER BASE 1
Month 2011 2012 2013
February 647 364 430
April 521 416 410
June 602 375 480
August 1160 370 2400
October 790 582 2407
December 379 385 480
TOTAL CONSUMPTION 4099 2492 6607
6 COMM WATER BASE 1
Month 2011 2012 2013
February 301 3544 2382
April 307 9043 2249
June 1496 4151 15348
August 22857 33399 38041
October 25852 31268 16289
December 1851 6083 3026
TOTAL CONSUMPTION 52664 87488 77335
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3269 Fircrest Regents LLC 10-00335.2  REGENTS BLVD 1329 6 COMM WATER BASE 32
Month 2011 2012 2013
February 26381 24944 22325
April 27444 23696 21968
June 24815 24495 25230
August 29666 24955 23560
October 26459 22090 24967
December 25045 24824 26250
TOTAL CONSUMPTION 159810 145004 144300
3270 Fircrest Regents LLC 10-00339.2  REGENTS BLVD 1313 6 COMM WATER BASE 32
Month 2011 2012 2013
February 33746 20911 25429
April 26425 29158 27169
June 23243 26588 45351
August 57515 50005 63483
October 63188 59313 48299
December 24392 30476 27679
TOTAL CONSUMPTION 228509 216451 237410
3271 Peoples Furniture Rent 10-00410.8  REGENTS BLVD 1251 6 COMM WATER BASE 1
Month 2011 2012 2013
February 60 59 52
April 88 74 74
June 69 82 103
August 185 87 152
October 130 95 157
December 79 78 113
TOTAL CONSUMPTION 611 475 651
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3272 Aqua Rec Company 10-00420.1  REGENTS BLVD 1221 6 COMM WATER BASE 1
Month 2011 2012 2013
February 405 296 665
April 345 615 1000
June 274 2095 2368
August 4662 1326 1997
October 8638 2002 1740
December 4823 546 234
TOTAL CONSUMPTION 19147 6880 8004
3273 Coldwell Banker 10-00480.0 REGENTS BLVD 1215 6 COMM WATER BASE 5
Month 2011 2012 2013
February 7250 4087 1503
April 5646 5523 1441
June 3914 3779 1503
August 4222 1651 1185
October 4269 1401 1194
December 4693 1602 1404
TOTAL CONSUMPTION 29994 18043 8230
3274 Quarles, John 10-00565.0 REGENTS BLVD 1205 1205-11 6 COMM WATER BASE 3
Month 2011 2012 2013
February 281 271 455
April 270 602 342
June 259 351 315
August 383 490 386
October 537 1263 456
December 246 666 429
TOTAL CONSUMPTION 1976 3643 2383

Page 24 of 42



2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3275 Quarles, John 10-00580.1  REGENTS BLVD 1203 6 COMM WATER BASE 6
Month 2011 2012 2013
February 3288 4455 3796
April 3336 3833 4958
June 3079 3615 5447
August 3270 4116 3313
October 3014 3630 4345
December 4186 3800 3395
TOTAL CONSUMPTION 20173 23449 25254
3276 Spearman Wilson Holding 10-00590.2  REGENTS BLVD 1201 6 COMM WATER BASE 1
Month 2011 2012 2013
February 308 312 269
April 194 521 265
June 176 157 288
August 377 153 244
October 422 288 183
December 299 286 175
TOTAL CONSUMPTION 1776 1717 1424
3277 Johnson, Ivan 10-00600.1  PRINCETON ST 1230 96 WATER DISCONNECTED 1
Month 2011 2012 2013
February
April
June
August
October
December
TOTAL CONSUMPTION
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Cust # Account Name

3278 Trans-Pacific Prop Inc

3279 Cost Less Prescriptions

3289 Trans-Pacific Prop Inc

Svc #
10-00610.6

10-00650.2

10-00785.1

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
REGENTS BLVD 1115

REGENTS BLVD 1109

REGENTS BLVD 1029 1029-31

Wtr Description # Units
6 COMM WATER BASE 1
Month 2011 2012 2013
February 0 0 1638
April 0 1000 1420
June 0 1650 1125
August 0 2017 506
October 0 1194 446
December 0 575 420
TOTAL CONSUMPTION 0 6436 5555
6 COMM WATER BASE 1
Month 2011 2012 2013
February 659 714 527
April 617 687 204
June 560 706 169
August 594 712 139
October 681 749 127
December 667 735 115
TOTAL CONSUMPTION 3778 4303 1281
6 COMM WATER BASE 2
Month 2011 2012 2013
February 368 1175 693
April 419 148 768
June 249 168 860
August 272 634 764
October 339 823 948
December 401 781 812
TOTAL CONSUMPTION 2048 3729 4845
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3290 Optimum Physical Therapy 10-00800.9  REGENTS BLVD 1027 6 COMM WATER BASE 1
Month 2011 2012 2013
February 110 184 301
April 121 172 387
June 108 174 396
August 131 192 312
October 129 243 274
December 156 243 288
TOTAL CONSUMPTION 755 1208 1958
3291 Trans-Pacific Prop Inc 10-00810.7 REGENTS BLVD 1025 96 WATER DISCONNECTED 1
Month 2011 2012 2013
February 28 4 0
April 19 1504 0
June 3 1504 0
August 8 1507 0
October 7 0 0
December 7 0 0
TOTAL CONSUMPTION 72 4519 0
3301 Fircrest Regents East 10-00887.0  REGENTS BLVD 1401 6 COMM WATER BASE 3
Month 2011 2012 2013
February 2534 2814 2253
April 4447 2584 2325
June 2493 7637 7999
August 7013 12627 2460
October 8340 1568 2016
December 3099 2017 6585
TOTAL CONSUMPTION 27926 29247 23638
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Cust # Account Name
3302 JSP Regents LLC

3303 Columbia Bank

3304 Fircrest Golf Club

Svc #
10-00888.1

10-00889.0

10-00891.0

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
REGENTS BLVD 1501

MILDRED ST S 2401 - IRR

REGENTS BLVD 1500 P.SHP

Witr

Description # Units
COMM WATER BASE 2
Month 2011 2012 2013
February 2592 2477 3238
April 3379 3013 3740
June 2842 3084 5115
August 4129 4544 6351
October 6448 6326 5504
December 2833 3779 2600
TOTAL CONSUMPTION 22223 23223 26548
COMMERCIAL IRR 1
Month 2011 2012 2013
February 6914 0 0
April 2 0 0
June 135 5897 6785
August 20712 18781 36082
October 39518 46500 35302
December 0 4091 0
TOTAL CONSUMPTION 67281 75269 78169
COMM WATER BASE 1
Month 2011 2012 2013
February 494 1010 1497
April 1040 2316 3572
June 1405 4580 2404
August 2568 4167 2371
October 1902 3587 2315
December 1482 2065 1380
TOTAL CONSUMPTION 8891 17725 13539
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3305 Fircrest Golf Club 10-00892.0 REGENTS BLVD 1500 POOL 6 COMM WATER BASE 1
Month 2011 2012 2013
February 1397 2253 5389
April 1422 2840 5933
June 6601 17161 5673
August 17722 13677 16546
October 8556 9516 9387
December 2787 1572 8567
TOTAL CONSUMPTION 38485 47019 51495
3306 Fircrest Golf Club 10-00894.0 REGENTS BLVD 1500 MAINT 6 COMM WATER BASE 1
Month 2011 2012 2013
February 11430 3350 2340
April 8540 3970 3960
June 4070 4450 3430
August 7620 5080 5490
October 8810 3930 4470
December 3460 2680 3460
TOTAL CONSUMPTION 43930 23460 23150
3307 Fircrest Golf Club 10-00895.0 REGENTS BLVD 1500 POND 6 COMM WATER BASE 1
Month 2011 2012 2013
February 1198 2417 75
April 1025 3775 144
June 180 75 253
August 950 556 362
October 1595 553 291
December 1128 152 159
TOTAL CONSUMPTION 6076 7528 1284
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Cust # Account Name
3308 Fircrest Golf Club

3309 Fircrest Golf Club

3319 J Alameda West

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address Wtr Description # Units
10-00896.0 REGENTS BLVD 1500 6 COMM WATER BASE 1
Month 2011 2012 2013
February 0 0 0
April 5 92 11
June 5 31 8
August 9 10 42
October 10 12 250
December 0 3 184
TOTAL CONSUMPTION 29 148 495
10-00897.0  REGENTS BLVD 1500 C.HSE 6 COMM WATER BASE 1
Month 2011 2012 2013
February 35090 36230 39020
April 36800 31140 33110
June 43990 43880 39560
August 44830 47660 53740
October 47410 49320 41540
December 33320 38140 32810
TOTAL CONSUMPTION 241440 246370 239780
10-01090.0 ARLEO LN 1086 6 COMM WATER BASE 40
Month 2011 2012 2013
February 39630 37100 31290
April 40380 33770 29260
June 38190 35400 38620
August 69790 67900 74430
October 81960 67710 56510
December 37640 37560 32670
TOTAL CONSUMPTION 307590 279440 262780
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Cust # Account Name
3320 J Alameda West

3321 Princeton Place

3322 Princeton Place

2011 - 2013 Commercial / Multi-Family Consumption

Svc # Service Address Wtr Description # Units
10-01130.0 ARLEO LN 1086 6 COMM WATER BASE 28
Month 2011 2012 2013
February 24340 27500 24760
April 23980 24660 22210
June 21440 24590 24780
August 27910 23440 25240
October 24930 24500 27560
December 23160 24380 26640
TOTAL CONSUMPTION 145760 149070 151190
10-01210.1  GARDEN CIRCLE 1118 IRR 4  RESIDENTIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 10501 19386 34694
August 54863 58104 60286
October 60509 72192 35607
December 0 1455 226
TOTAL CONSUMPTION 125873 151137 130813
10-01220.1  GARDEN CIRCLE 1108 IRR 4  RESIDENTIAL IRR 1
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 8105 15427 25303
August 43369 46190 43996
October 48808 57803 25222
December 0 1224 8
TOTAL CONSUMPTION 100282 120644 94529
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3323 Fircrest Regents LLC 10-10083.2  REGENTS BLVD 1301 6 COMM WATER BASE 32
Month 2011 2012 2013
February 26253 50036 21206
April 29052 48348 20735
June 26690 46661 23160
August 29667 40985 17736
October 28343 40911 19875
December 52851 29152 23043
TOTAL CONSUMPTION 192856 256093 125755
3280 Trans-Pacific 10-00660.9  REGENTS BLVD 1105-G 6 COMM WATER BASE 1
5438 FIRCREST PHARMACY Month 2011 2012 2013
February 1 2 109
April 0 0 67
June 0 0 124
August 1 0 244
October 0 0 210
December 0 1 189
TOTAL CONSUMPTION 2 3 943
3281 WANDAS STYLING SALON 10-00670.0 REGENTS BLVD 1105-F 6 COMM WATER BASE 1
Month 2011 2012 2013
February 881 909 757
April 829 680 737
June 833 776 897
August 843 765 783
October 865 721 785
December 802 752 768
TOTAL CONSUMPTION 5053 4603 4727
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3282 INNOVATIVE FITNESS 10-00685.8  REGENTS BLVD 1105-E 6 COMM WATER BASE 1
Month 2011 2012 2013
February 270 398 347
April 345 484 379
June 393 466 411
August 467 433 435
October 468 369 206
December 426 342 331
TOTAL CONSUMPTION 2369 2492 2109
3283 GREENER BEAN 10-00700.8  REGENTS BLVD 1039 6 COMM WATER BASE 1
5343 TWO Month 2011 2012 2013
February 2273 2306 4041
April 2522 2557 7002
June 2316 2835 5623
August 2321 2366 4533
October 2402 2787 2544
December 1918 3105 2305
TOTAL CONSUMPTION 13752 15956 26048
3284 INNOVATIVE FITNESS 10-00710.6  REGENTS BLVD 1105-C&D 6 COMM WATER BASE 1
Month 2011 2012 2013
February 1000 1924 1536
April 1429 1976 1635
June 1374 1954 1877
August 1967 2027 2047
October 2083 2051 1751
December 1883 1693 1833
TOTAL CONSUMPTION 9736 11625 10679
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Cust # Account Name
3285 TRANS-PACIFIC PROP

3286 CHOON KIM

3287 Exercise Science Center

Svc #
10-00720.7

10-00730.4

10-00740.2

2011 - 2013 Commercial / Multi-Family Consumption

Service Address
REGENTS BLVD 1105-B

REGENTS BLVD 1105-A

REGENTS BLVD 1101

Wtr Description # Units
6 COMM WATER BASE 1
Month 2011 2012 2013
February 43 100 98
April 108 102 116
June 102 101 102
August 81 109 74
October 93 214 88
December 95 99 0
TOTAL CONSUMPTION 522 725 478
6 COMM WATER BASE 1
Month 2011 2012 2013
February 1838 1973 2036
April 1767 2049 1869
June 1822 2171 2446
August 2415 4023 3048
October 2504 3102 2939
December 2102 2863 2225
TOTAL CONSUMPTION 12448 16181 14563
6 COMM WATER BASE 1
Month 2011 2012 2013
February 2094 1664 1236
April 2183 1445 1172
June 1832 1339 1279
August 1768 1239 1133
October 1617 1204 1184
December 1863 1287 1248
TOTAL CONSUMPTION 11357 8178 7252
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3288 Tacoma Cat Hospital 10-00770.5  REGENTS BLVD 1035 6 COMM WATER BASE 1
Month 2011 2012 2013
February 732 946 798
April 843 837 706
June 1004 999 953
August 933 895 810
October 1033 915 865
December 948 817 700
TOTAL CONSUMPTION 5493 5409 4832
3292 Richard JJensen Ps 10-00820.5 REGENTS BLVD 1021-1023 6 COMM WATER BASE
Month 2011 2012 2013
February 198 222 186
April 226 261 214
June 216 1797 251
August 272 225 195
October 265 234 148
December 845 195 148
TOTAL CONSUMPTION 2022 2934 1142
3293 Names Family Limited 10-00835.1  REGENTS BLVD 1033
Month 2011 2012 2013
February 2424 2497 3401
April 2605 2724 2795
June 2657 2772 3562
August 2565 2827 2993
October 2951 2860 3342
December 2540 3276 3392
TOTAL CONSUMPTION 15742 16956 19485
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3294 Names Family Limited 10-00836.0 REGENTS BLVD 1033 IRR
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 6311 7409
August 12640 20160 13073
October 18351 18656 9202
December 30 3648 0
TOTAL CONSUMPTION 31021 48775 29684
3295 Names Family Limited 10-00840.0 REGENTS BLVD 1019
Month 2011 2012 2013
February 3742 15266 2332
April 9380 8744 2921
June 3914 20582 20323
August 21119 37687 20729
October 22980 23255 18928
December 4736 3574 3040
TOTAL CONSUMPTION 65871 109108 68273
3296 Bryce Kalland 10-00845.4  REGENTS BLVD 1009
Month 2011 2012 2013
February 2335 2204 3347
April 2458 2361 3121
June 2139 2782 3264
August 2514 2994 3519
October 2941 3039 4399
December 2308 3239 7386
TOTAL CONSUMPTION 14695 16619 25036

Page 36 of 42



2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3297 Geraldine Snow 10-00860.1  REGENTS BLVD 1001 A&B Month 2011 2012 2013
February 628 634 858
April 706 715 821
June 589 734 2007
August 814 753 1404
October 1223 671 4626
December 731 678 1606
TOTAL CONSUMPTION 4691 4185 11322
3298 John Mishko 10-00880.2 REGENTS BLVD 741 -A Month 2011 2012 2013
February 2778 3951 3618
April 3577 4558 3634
June 3716 5092 4668
August 6925 9065 6271
October 6598 6865 4785
December 4384 3784 3286
TOTAL CONSUMPTION 27978 33315 26262
3299 Eaton Family LLC 10-00884.2  MILDRED ST S 2119
Month 2011 2012 2013
February 0 0 0
April 0 0 0
June 0 0 0
August 0 0 0
October 0 0 0
December 0 0 0
TOTAL CONSUMPTION 0 0 0
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3300 Columbia Bank 10-00886.0  MILDRED ST S 2401 Month 2011 2012 2013
February 7683 895 865
April 2324 956 927
June 2252 990 1002
August 870 934 1091
October 858 847 1235
December 780 900 1144
TOTAL CONSUMPTION 14767 5522 6264
3310 Mary Baurichter 10-00925.1 REGENTS BLVD 616 Month 2011 2012 2013
February 1741 5229 5439
April 2323 5699 5073
June 3125 5088 5062
August 5528 4472 4322
October 4409 4600 4049
December 5102 5267 4750
TOTAL CONSUMPTION 22228 30355 28695
3311 Mary Baurichter 10-00945.1 REGENTS BLVD 612 - 614
Month 2011 2012 2013
February 2285 2545 2653
April 2406 2514 2450
June 2256 2477 2756
August 2598 2437 2595
October 2559 2324 2293
December 2456 2750 2505
TOTAL CONSUMPTION 14560 15047 15252
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3312 Shaklee Products 10-00965.0 REGENTS BLVD 602 - 606 Month 2011 2012 2013
February 2065 2090 1999
April 1676 1817 1446
June 1678 2462 1674
August 1450 2407 1482
October 1713 2638 1492
December 1780 2504 1795
TOTAL CONSUMPTION 10362 13918 9888
3313 Tacoma Fire HQ 10-00985.0 REGENTS BLVD 302 Month 2011 2012 2013
February 3997 3517 2705
April 3662 3499 2412
June 3603 4168 2673
August 13604 13893 11526
October 18280 16335 14160
December 8617 6231 2504
TOTAL CONSUMPTION 51763 47643 35980
3314 BCD2LLC 10-01010.2 BOWES DR 412
Month 2011 2012 2013
February 1632 1695 326
April 1696 1978 315
June 1571 1577 844
August 2200 1547 2239
October 5070 2261 3124
December 3279 403 1928
TOTAL CONSUMPTION 15448 9461 8776
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2011 - 2013 Commercial / Multi-Family Consumption

Cust # Account Name Svc # Service Address Wtr Description # Units
3315 Marc Tollefson 10-01020.3  REGENTS BLVD 701 Month 2011 2012 2013
February 1774 1725 2162
April 1895 1495 2601
June 1859 2050 1989
August 4057 4661 4717
October 6592 2081 5152
December 1729 2147 1238
TOTAL CONSUMPTION 17906 14159 17859
3316 Hawkins-Poe Inc 10-01030.1 REGENTSBLVD 112, 1-6 Month 2011 2012 2013
February 5420 5810 6850
April 5070 6800 6440
June 4550 6710 7800
August 6970 6150 7790
October 8880 6280 11120
December 6030 7860 17170
TOTAL CONSUMPTION 36920 39610 57170
3317 J Alameda West 10-01060.0  ARLEO LN 1086
Month 2011 2012 2013
February 34533 33108 34389
April 31845 32161 31234
June 31256 31990 45277
August 56164 55843 70037
October 64668 71063 56430
December 32901 45663 36566
TOTAL CONSUMPTION 251367 | 269828 | 273933
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Cust # Account Name

3318 J Alameda West

Svc #

10-01070.0

Service Address

ARLEO LN 1086

2011 - 2013 Commercial / Multi-Family Consumption

Wtr Description # Units
Month 2011 2012 2013
February 28310 28610 28550
April 27350 32720 25840
June 25740 30930 38460
August 82960 64370 77380
October 83500 92650 54730
December 27960 36340 27750
TOTAL CONSUMPTION 275820 285620 252710
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(MUELLER CENTURION,
CLOW MEDALLION OR

MH 929)*
STORTZ FITTING
@ / FINISH GRADE
CONCRETE
RESILIENT WEDGE THRUST BLOCK
GATE VALVE
E 3] \
\/')< B\
1"
MIN. \
- 30"
MINIMUM

MEGA LUGS
174_ ;ﬁ i

CONCRETE

1 3
THRUST % 6 -
1 1
| N 1_/
DUCTILE

SUPPORT HYDRANT AS
RECOMMENDED BY THE
MANUFACTURER

BACKFILL TO TOP OF
DRAIN RING HOUSING
BOLTS WITH 2” WASHED
ROCK

TYPICAL FIRE HYDRANT
DETAIL /7

NO SCALE
* (OR APPROVED EQUAL)
NOTES:
1. DEAD END MAIN EXTENSIONS OVER 50’
SHALL BE 8” MINIMUM.
2. USE PORT 5" STORZ, MVO 5—1/4", CITY OF FIRCREST
WITH ALL OPERATING NUTS THE SAME SIZE. DEPARTMENT OF PUBLIC WORKS
3. AN UNOBSTRUCTED THREE FOOT MINIMUM TYPICAL
WORKING AREA RADIUS SHALL BE PROVIDED FIRE HYDRANT
AROUND ALL HYDRANTS. APPROVED BY
CITY ENGINEER DATE:
REF DWN CKD DATE FILE
W TiL 12/2/04 FIG 4-01




CORPORATION STOP
(MUELLER/FORD IP)

METER BOX\

.....

(@)

URB AND

GIUTTER “\ R
.: <1".

1" SERVICE SADDLE

(ROMAC 101S OR

ROCKWELL 317,/FORD)*
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18" MINIMUM

ey by
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I 0 0
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STOP l

|
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3/4" kUELLER H15028)* /FORD

P YL Z L

END CONNECTORS
(MUELLER H14222)*

22 1/\2\1" IPS 200 LBS

J

’ SERVICE
SADDLE

POLYETHYENE PIPE
(PHILLIPS DRISCO 5100)*

5/8” SINGLE

METER SERVICE

\5/8" COPPER METER SETTER

WITH CHECK VALVE
(MUELLER H1404—2x12")*/FORD

3/4" POLYETHYLENE INSERT
ADAPTER WITH HOSE CLAMPS

S/S LINER—504385
COPPER TONING WIRE

DETAIL

WRAPPED AROUND THE PIPE

LN

NO SCALE

* (OR APPROVED EQUAL)
ENVIRONMENT METER BOX LID TYPE

*BROOKS
CONCRETE SERIES 36 CONCRETE
SIDEWALK CONCRETE OR

CHRISTY B9X
CONCRETE *BROOKS
DRIVEWAY SERIES 36 CAST IRON
AND OTHER CONCRETE OR TRAFFIC COVER
IRAFFIC AREAS FOGTITE |-D

*CARSON *CARSON
EARTH SERIES 1419-B PLASTIC 1419

PLASTIC READER LID

NOTES:

1.

STAINLESS STEEL INSERTS REQUIRED
FOR ALL MUELLER 110 COMPRESSION FITTINGS.

ALL SERVICE SADDLES SHALL HAVE RUBBER
GASKET AND IL.P. THREADS.

CITY OF FIRCREST
DEPARTMENT OF PUBLIC WORKS

5/8" SINGLE
METER SERVICE

APPROVED BY

CITY ENGINEER

DATE:

REF

DWN

CKD
T

DATE
07,/17/00

FLE

TOW FIG 4-02




| CORPORATION STOP
! (MUELLER H—15028
110 COMMP x MIP)*

METER
BOXES

WATERMAIN

\ SERVICE SADDLE

(ROMAC 202S OR
SEPARATE TAPS—/

ROCKWELL 316)*
! | fa}l [] 4
FOR ALL SERVICES

CORPORATION STOP
(MUELLER H—15028
110 COMMP x MIP)*
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AROUND THE PIPE
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EZ

5/8"x 3/4" COPPER METER
SETTER WITH CHECK VALVE,
(MUELLER H1401—-2) *

5/8” METER SERVICE

DETAIL

£

NO SCALE
CITY OF FIRCREST
NOTES: DEPARTMENT OF PUBLIC WORKS
STAINLESS STEEL INSERTS REQUIRED FOR ALL
COMPRESSION FITTINGS 5 8” MET S CE
. ALL SERVICE SADDLES SHALL HAVE RUBBER / ER ERVI
GASKET AND |.P. THREADS.
APPROVED BY
CITY ENGINEER DATE:
REF DWN CKD DATE FILE
TOW TJdl 07/17 /00 FIG 4-03




19—1/2"

CORPORATION STOP
| (MUELLER /FORD IP

110 COMP x MIP)*  METER BOX—\
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/‘llll
PN

14"

e rriT
L S O
(0 I A

Il|=\
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| 1" SERVICE SADDLE
(ROMAC 101S OR
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|
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I
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/ (PHILLIPS DRISCO 5100)*

1" (MUELLER H15428
110 x MIP)*/FORD

1”7 SINGLE
METER SERVICE
DETAIL

SERVICE

SADDLE S/S LINER—504385

COPPER TONING WIRE
WRAPPED AROUND THE PIPE

[N

NO SCALE
* (OR APPROVED EQUAL) NOTES:
1. STAINLESS STEEL INSERTS REQUIRED

ENVIRONMENT METER BOX LID TYPE FOR ALL MUELLER 110 COMPRESSION FITTINGS.

(BROOKS 2. ALL SERVICE SADDLES SHALL HAVE RUBBER
CONCRETE SERIES 36 CONCRETE GASKET AND I.P. THREADS.
SIDEWALK CONCRETE OR*

CHRISTY B9X) CITY OF FIRCREST
CONCRETE (BROOKS DEPARTMENT OF PUBLIC WORKS
DRIVEWAY SERIES 36 CAST IRON
AND OTHER CONCRETE OR TRAFFIC COVER 1” SINGLE
TRAFFIC AREAS | FOGTITE |=D)*

(CARSON (CARSON METER SERVICE
EARTH SERIES 1419-B | PLASTIC 1419

PLASTIC)* READER LID)* AT OATE:
REF DWN CKD DATE FILE

TOW Tl 1/21/0 FIG 4-04




FINSHED
GRADE

NN NNVONENIENA

CRUSHED SURFACING
TOP COURSE

SPECIAL PRECAUTIONS TO

PROTECT PIPE TO THIS LEVEL

DUCTILE IRON OR C—900

WATER MAIN PIPE
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UNSUITABLE CONDITIONS
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A

VARIES

C—900 OR DUCTILE IRON WATER

MAIN TRENCH SECTION

DETAIL

A

NO SCALE
PIPE SIZE A PIPE TYPE
6" 24" C—900
8” 30" OR CITY OF FIRCREST
0" & 12" 35" DUCTILE DEPARTMENT OF PUBLIC WORKS
” " ~ DUCTILE IRON WATER
APPROVED BY
CITY ENGINEER DATE:
REF DWN CKD DATE FILE
TWK TiL 12/2/04 FIG 4—07




FLANGED COUPLING

RESILIENT WEDGE ADAPTER (BOTH ENDS)

GATE VALVE
FL x MJ

RESILIENT WEDGE
GATE VALVE
FL x MJ

STAINLESS STEEL gzgg}% T

TAPPING SLEEVE

LIVE TAP

SAND OR NATIVE MATERIAL
BACKFILL AS DIRECTED

TEE
FL x MJ

CUT—IN—TEE

TOP VIEW

EXISTING
GROUND

CUT—=IN—TEE

SIDE

CONNECTION TO

VIEW

EXISTING MAIN
DETAIL

LN

NO SCALE

NOTES:

. SUPPORT VALVE AND SLEEVE
CONTINUOUSLY THROUGH INSTALLATION.

CITY OF FIRCREST
DEPARTMENT OF PUBLIC WORKS

11 MIL PLASTIC OR CONSTRUCTION

CONNECTION TO

FABRIC SHALL BE WRAPPED AROUND EX'ST'NG MA'N
PIPE AND FITTINGS BEFORE THRUST
APPROVED BY
BLOCK AND BACKFILL ARE POURED. CITY ENGINEER DATE:
REF DWN CKD DATE FILE
™W ToL 07,/17/00 FIG 4-08




#4 REBAR TO MEET
ASTM A615 GRADE =
60 FY=6000 PSI \

8'x3'x4" CONCRETE

PAD (IF OUTSIDE .
PAVED ROADWAY) — | N

2" THREADED HUB
CAP FINGERTIGHT,

(2) VALVE BOXES
PAVEMENT WITH COVER
\ SEE NOTE 1.

|
. |
O Z |
s S
D o
= S
= »
2 »
. 1/2" DRAIN HOLE ~—
N
v
N
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” 4 AN 2 T’-IREADED et N L I'
2" RESILIENT WEDGE 5 1 ANGE s
GATE VALVE (MH 4067-02 NVNANST
OR APPROVED EQUAL)
CONCRETE
) THRUST
2 BLOW OFF ASSEMBLY BLOCK
NO SCALE
NOTES: CITY OF FIRCREST
1. ON WATERMAINS WHICH WILL BE EXTENDED DEPARTMENT OF PUBLIC WORKS
IN THE FUTURE, THE VALVE WHICH OPERATES " —
THE BLOWOFF ASSEMBLY SHALL BE THE SAME 2 ASBSII—Z?AVéLs FF
SIZE AND PROVIDED WITH A CONCRETE
THRUST BLOCK. APPROVEO BY
CITY ENGINEER DATE:
REF DWN CKD DATE FILE
TOW TJL 12/2/04 FIG 4—10




DOUBLE, SPRING ASSISTED DIAMOND
PLATES WITH LOCKING LATCH AND
REMOVABLE CENTER TUBE. UTILITY
VAULT COVER NO. 57-TL—2-332P

3" DOUBLE DE
OR APPROVED EQUAL. D TECTOR CHECK

VALVE ASSEMBLY FEBCO NO. 806,
OR APPROVED EQUAL.

i(ISTING GRADE

7'x 4'—8"X7' CONCRETE
VAULT. UTILITY VAULT
ASSEMBLY NO—-577—-LA

OR APPROVED EQUAL. -7

<R T2 7 T,
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N S
/\\// e

WELDED FLANGE
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ROMAC 501
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\ 1-1/2" PVC DRAIN

TO DAYLIGHT
SLOPE = 2% MIN.

T

r4" PIPE |

3"x4” FLANGED REDUCER —/

VALVE SUPPORT
STAND. 2 PLACES

DOUBLE DETECTOR
CHECK VALVE
DETAIL /7N

NO SCALE

CITY OF FIRCREST
DEPARTMENT OF PUBLIC WORKS

DOUBLE DETECTOR
CHECK VALVE

APPROVED BY

CITY ENGINEER

DATE:

REF

DWN
W

CKD

TiL

DATE

07/17/00

FILE
FIG 4-15




1-1/2" BRONZE PRESSURE REDUCING VALVE
BAILEY MODEL 30A, GLOBE STYLE, WITH 50—100 PSI AIR INJECTION AND

SPRING PRESSURE RATING, SET FOR 60 PS! VENTING ASSEMBLIES
1” GALV. STEEL. PIPE, SCH. 40

1"x 1" GALV. TEE
1" BALL VALVES

1—1/2" DIA. REDUCER PRESSURE POTTER—ROEMER 4410
BACKFLOW PREVENTER, BEECO OR EQUAL (2 PLACES)
MODEL FRPIl OR APPROVED EQUAL COMPRESSED AIR NIPPLE

MAIN LINE TEE WITH

REDUCER BUSHINGS
1—1/2" GALV. UNION

1—1/2"x 90°' GALV. BEND

4

» 1—1/2”)( 90'
1-1/2” GALV. STEEL PIPE " GALY, BEND

CONCRETE BASE
9" o \INSULATED ENCLOSURE
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§§/\&\/\\‘\’,/\‘\\’<‘i\,<\1-ﬂ-§</<\,ﬂ L NN W AR TN | R N A AN
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G.S. PIPE\ 2 TO DAYLIGHT ;Tééf P/%;‘LV'
[y = i _"’_1_1/2""90.
2 GALV. BEND
CONCRETE
1—1/2" DIA. THRUST BLOCK
CATE VALVE
REDUCE PRESSURE
BACKFLOW PREVENTER
NO SCALE
NOTES:
1. THIS DETAIL IS INTENDED TO SHOW THE GENERAL
ARRANGEMENT OF THE REQUIRED VALVES AND DEP AR%ELTO';FF';*SSE%T WORKS
ACCESSORIES. IT IS NOT INTENDED TO PROVIDE
COMPLETE PLUMBING DETAILS REDUCE PRESSURE
MAINTAIN LEVEL PIPE TO END OR PROVIDE AIR—VAC
@ VALVE AT ANY HIGH POINTS AND DRAIN VALVE BACKFLOW PREVENTER
AT ANY LOW POINTS APPROVEO BY
CITY ENGINEER OATE:
REF DWN CKD DATE FILE
T.W.K. TJL 07/18/00 FIG 4-16




BROOK'S 37—T (12"x 20")
METER BOX WITH
R TENSION. AND  TRAFFIC LID,

(OR APPROVED EQUAL)\

CONCRETE VALVE MARKER
POST 6”"x6"x42"

PAINT YELLOW, PROVIDE
STRAPS FOR VENT PIPE

180° THREADED RETURN
WITH INSECT SCREEN, o
BAND TO POST, PAINT e
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THRUST LOADS

THRUST AT FITTINGS IN POUNDS AT 200 POUNDS PER SQUARE INCH OF WATER PRESSURE

PIPE 90° BEND 45° BEND 22—1/2* BEND | 11—1/4" BEND DEAD END
DIAMETER : OR TEE

4" 3,600 2,000 1,000 500 2,600
6" 8,000 4,400 2,300 1,200 5,700
8" 14,300 7,700 4,000 2,000 10,100
10" 22,300 12,100 6,200 3,100 15,800
12" 32,000 17,400 8,900 4,500 22,700
14" 43,600 23,600 12,100 6,100 30,800
16" 57,000 30,800 15,700 7,900 40,300
NOTES:

1. BLOCKING SHALL BE CEMENT CONCRETE CLASS "B” POURED IN PLACE

AGAINST UNDISTURBED EARTH. FITTING SHALL BE ISOLATED FROM CONCRETE

THRUST BLOCK WITH PLASTIC OR SIMILAR MATERIAL.

2. TO DETERMINE THE BEARING AREA OF THE THRUST BLOCK IN SQUARE
FEET (S.F.):

EXAMPLE : 12" — 90" BEND IN SAND AND GRAVEL
32,000 LBS - 3000 LB/S.F. = 10.7 S.F. OF AREA

3. AREAS MUST BE ADJUSTED FOR OTHER PIPE SIZE, PRESSURES AND
SOIL CONDITIONS.

4. BLOCKING SHALL BE ADEQUATE TO WITHSTAND FULL TEST PRESSURE
AS WELL AS TO CONTINUOUSLY WITHSTAND OPERATING PRESSURE UNDER
ALL CONDITIONS OF SERVICE.

5. MEGA LUGS MAYBE USED IN MOST MJ FITTING RESTRAINTS.

SAFE SOIL BEARING LOADS

FOR HORIZONTAL THRUSTS WHEN THE DEPTH
OF COVER OVER THE PIPE EXCEEDS 2 FEET

REF

POUNDS PER
SOIL SQUARE FOOT
MUCK, PEAT 0
SOFT CLAY 1,000
SAND 2, 000 CITY OF FIRCREST
DEPARTMENT OF PUBLIC WORKS
SAND & GRAVEL 3,000
SAND & GRAVEL 4,000 THRUST
CEMENTED WITH LOADS
CLAY
APPROVED BY
HARD SHALE 10,000 CITY ENGINEER DATE:
DWN CKD DATE FILE
™W L 07,/19,/00 FIG 4-19
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10.

11.

12.

General Watermain Installation Notes

All workmanship and materias shall be in accordance with City of Fircrest requirements and Public Works
standards and the most current copy of the Washington Standard Specifications for Road, Bridge, and
Municipal Construction, Department of Health regulations, and American Water Works Association
standards.

A preconstruction meeting shall be held with the City of Fircrest prior to the start of construction.

Watermains 2-inch to 12-inch diameter will be PV C C900 Class 150 or Ductile Iron Class 52 or better. All
16-inch watermains will be PV C C905 Class 165 or Ductile Iron class 52 or better.

System gate valves shall be resilient wedge, NRS (non-rising stem) with o-ring seals. Valve ends shall be
mechanica joint or ANSI flanges. Valves shall conform to AWWA 509-80. Valves will be Mueller, M & H,
Kennedy, Clow R/W, or Waterous Series 500. Existing valves shall be operated by City of Fircrest employees
only.

Fire Hydrants shall be Dresser M & H Reliant Style 929, Clow Medallion, or Mueller Centurion. Hydrants
will be bagged until system is approved. Hydrants will be painted with Parker paint, Marathon enamel safety
yellow paint, or approved equal. All chains between caps and hydrants shall be cut and removed.

All lines will be chlorinated and tested in conformance with the above referenced specification (see note 1).

All pipe and services will be installed with continuous tracer tape installed 12-inches to 18-inches under the
final ground surface. The marker will be plastic non-biodegradable, metal core, or backing marked water
which can be detected by a standard metal detector. Tape will be Terra Tape “D” or approved equal. In
addition to the tracer tape, toning (tracer) wire will beinstalled over al pipe and services. Toning wire will be
UL listed, type UF, 14-gauge coated copper taped to the top of the pipe to prevent movement during
backfilling. The wire will be laid loosely enough to prevent stretching and damage. The wire will be brought
up and tied off at the valve body or meter setter, with the end of the wire accessible to hook up to alocator
(two feet of slack). A one pound magnesium anode will be buried with the pipe every 1,000 linear feet
(maximum) for cathodic protection of the toning wire. All toning wire splices and connections will join wires
both mechanically and electrically and will employ epoxy resin or heat-shrink tape insulation. Toning wire
will be tested prior to acceptance of the pipe system. A written notice from the Contractor to the City of
Fircrest two (2) days prior to the test is required.

The Contractor will provide traffic control plan(s) as required in accordance with the MUTCD.

All watermains will be staked for grades and alignment by an engineering or surveying firm capabl e of
performing such work. Staking will be maintained throughout construction.

All water system connections to serve buildings or properties with domestic potable water, fire sprinkler
systems, or irrigation systems will comply with the minimum backflow prevention requirements as
established by the Department of Health (DOH) and the City of Fircrest in its cross connection program
manual.

Cadll the underground locate line at 1-800-424-555 a minimum of 48 hours prior to any excavations.
The City of Fircrest will be given 10 working days notice prior to scheduling a shutdown. The City of Fircrest

Water Section of City Inspector will perform the shutdown. Where connections require “field verification,”
connection points will be exposed by the Contractor and fittings verified 2 working days prior to scheduling
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Cross Connection Control Program

As stipulated in WAC 248-54, all cross connection between the City of Fircrest water
systems and a non-potable supply of water are prohibited. It is the water purveyor’s
responsibility to prevent contamination of public water systems by cross connections. An
effective program requires coordination between the purveyor, customer, building
inspector and health department. Basic to an effective program is allowing local
ordinances and trained personnel to enforce and monitor the elimination of cross
connections.

The Utilities standards prohibits the installation of cross connections and directs that
“furnishing of water service be contingent upon the customer providing cross connection
control approved by the Utility for protecting Utility water supply from backflow.”

The purpose of this policy is to protect the water supplies of Fircrest from contamination
or pollution from potential cross connections, and assure that approved backflow devices
are tested annually. The installation or maintenance of any cross connection (i.e. yard
hydrants or sprinkler irrigation systems) that would endanger the water supplies of
Fircrest is prohibited. Any such cross connection now existing or hereafter installed is
hereby declared unlawful and shall be abated immediately.

The control or elimination of cross connections shall be in accordance with the State of
Washington, Drinking Water Regulations WAC 249-290. The policies, procedures and
criteria for determining appropriate levels of protection shall be in accordance with the
Accepted Procedure and Practice in Cross Connection Control Manual - Pacific
Northwest Section - American Water Works Association, fourth edition or any
superseding edition. Furthermore, it requires that cross connection control be furnished
by the service customer.

It shall be the responsibility of the City of Fircrest to protect the potable water system
from contamination or pollution due to cross connections. Existing customers will be
notified by mail of Fircrest’s cross-connection control program. This will be
accomplished through a repeat customer survey form (will be mailed out every six years)
and the availability of Resolution No. 829 and the document entitled “Policies and
Procedures: Cross Connection Control & Backflow Prevention Devices.” All new
customers wishing to be hooked-up to any system Fircrest owns or manages will be given
the Cross Connection Report Form survey and a copy of the “Policies and Procedures:
Cross Connection Control & Backflow Prevention Devices”, which must be reviewed
and/or completed before hook-up is granted. All notification letters and the Cross
Connection Report Form are located in Attachment D. Flow charts showing the
procedure for Cross Connection identification and correction are also located in
Attachment D (Notification and Installation/Inspection).
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JWM&A #00445



Water service to any premises shall be contingent upon the customer providing cross
connection control in a manner approved by City of Fircrest. Backflow devices required
to be installed shall be a model approved by the State of Washington, Department of
Health. An authorized employee of the City of Fircrest with proper identification shall
have free access at reasonable hours of the day, to all parts of a premise or within
buildings to which water is supplied. Water service may be refused or terminated to any
premise for failure to allow necessary inspections.

PROGRAM ELEMENTS

Per WAC 246-290-490, the following elements and scheduling of implementation of the
Cross Connection Control Program are provided to protect the water system from
contamination due to the presence of cross connections:

e Element#1: The City of Fircrest currently does not have an ordinance that
established the City’s legal authority to implement a cross connection control
program. The City is making a commitment to adopt an ordinance that meets the
three requirements listed in WAC 246-290-490(3b) during the lifespan of this
Comprehensive Water System Plan.

e Element #2: For new service connections, the City of Fircrest identifies possible
cross connections during the “plan review” phase of the permitting process. If a
cross-connection potential is identified, the City requires the applicant to provide
adequate protection as necessary to protect the water system. Additionally, the
City is making a commitment to send out surveys every six years to update
customer data to ensure no further possible cross connections are installed after
the initial survey with the City’s knowledge.

e Element #3: The requirements of this element will be carried out during the
enforcement portion of Element #2. Customers will be notified of possible cross
connections and will be given the options available for eliminating possible water
system contamination (eliminate cross connection, install approved backflow
preventers, or have the water service terminated).

e Element #4: The following Fircrest employee will develop and implement the
cross connection control program: Jeffery P. Davis, Utility Foreman (WDM 2,
WDS 2, CCS 1; Certificate No. 3443).

e Element #5: It is current practice that any customer installing a backflow
prevention device, prior to approval of the service, must have the device tested
and inspected by an independent tester certified to conduct the testing. All
connections are also required to be inspected by City staff prior to backfill of any
excavation for utilities.

o Element #6: It is current practice that all customers that have a backflow
prevention device must have the device tested annually during the months of
January through March. The testing report must provide test kit calibration, report
results, and proof of certification of the tester. The testing report must be
submitted to the City by May 31, and the evaluations are completed by June 30™.

CITY OF FIRCREST Cross Connection Control Plan 2
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The test reports are then kept on file at the City of Fircrest, Department of Public
Works.

Element #7: The Fircrest water system has never had to respond to a backflow
incident. However, the following response procedure has been prepared upon
such an incident: public notification, chlorine disinfection, flush system through
hydrants, test for contamination, public notification update, further action as
required.

Element #8: The City of Fircrest has historically provided system customers with
cross connection education. The City is making a commitment to provide
handouts at the information centers, and send billing inserts every six years. The
water system currently sends consumer confidence reports to the consumers. The
reports will also include this information.

Element #9: The City of Fircrest currently maintains basic records for cross
connection control. Upon completion of Elements #1 through #8, the City
maintains records that include: Master list of service connections that contain
approved backflow prevention devices with the assessment of the hazard level,
inventory of all approved backflow prevention assemblies including testing/repair
history, and program summary/incident reports.

Element #10: This element is not applicable to the City of Fircrest water system

(no facilities receive reclaimed water within the service area).

POLICIES FOR CROSS CONNECTION

Definitions

1. Air Gap - the vertical physical separation between free flowing discharge end
of the potable water supply line and the overflow rim of the receiving vessel.
The separation must be at least twice the inside diameter of the discharge end
of the supply line, but never less than one (1) inch.

2. Auxiliary Water Supply - any water source or supply located on, or available

to, the premise other than that furnished through a water system operated by
the Fircrest.

3. Backflow - Any flow of foreign material, water, gasses, or solids in the

opposite direction of normal flow.

4. Backflow Prevention Assembly - A device or assembly of devices to prevent

backflow occurring from back pressures or back siphonage. This device must
be listed under the devices approved by the Washington State Department of
Health (DOH).

5. Contamination - A condition or act that, when present in a public water

supply, creates an actual hazard to public health.

CITY OF FIRCREST Cross Connection Control Plan
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6.

10.

Cross Connection - Any physical arrangement where a public water system is
connected directly, or potentially connected, with any other non-potable water
system or auxiliary system, sewer, drain conduit, swimming pool, storage
reservoir, plumbing fixture, or any other device which contains, or may
contain, contaminated water, sewage, or any other substance not inherent to a
public water supply. Bypass arrangements, removable sections, and all other
temporary devices where backflow does, or may occur, is considered a Cross
Connection.

Fircrest - City of Fircrest.

PNWS/AWWA - Pacific Northwest Section - American Water Works
Association.

Potable Water Supply - Any water supply deemed safe by DOH and intended
for human consumption and/or domestic use.

Reduced Pressure Principal Device - An assembly containing two
independently operating approved check valves, spring loaded to the closed
position, separated by a hydraulically-operated, mechanically independent
pressure differential pressure relief valve located between the check valves. It
shall include properly located test cocks and shall be installed as a unit
between two resilient seated shutoff valves. This device (and check valves)
must be listed under the devices approved by DOH.

Prohibition of Cross Connections

1.

Any Cross Connection, existing or potential, is subject to immediate
termination of water service, and such Cross Connection shall be corrected
immediately. In the event the responsible party should fail to take correction
measures, Fircrest shall take the required corrective action and hold the
responsible party liable for all costs incurred.

Fircrest shall deny or discontinue water service to any customer failing to
cooperate in the installation, maintenance, testing, or inspection of backflow
prevention assemblies required, pursuant to WAC 246-290-490.

Requirements for Backflow Prevention Assemblies - Approved backflow prevention

assemblies shall be installed at the service connection or on the premises, and maintained
by all customers, whenever the following conditions exist:

1.

2.

A Cross Connection is identified to be located on the premises.

A customer is defined as industrial or commercial.
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3. lrrigation systems are connected to the public water supply.

4. Customers maintain Cross Connections that are not correctable, or when it
cannot be ascertained as to whether a Cross Connection exists or not.

5. Materials or substances are stored or used on the premises that could
potentially contaminate the public water system.

6. Materials or substances stored on the premises are determined to be toxic or
hazardous in nature.

7. Any mobile apparatus which uses public water on any premises within a
Fircrest water system area.

8. Repeated history of Cross Connections, or Cross Connection violations.

9. Restricted entry to the premises so that inspections, be it initial or routine,
cannot be made with regular frequency or sufficient notice to assure that Cross
Connections do not exist or have been amended.

10. Installation of an approved backflow prevention assembly was required as
outlined in these regulations.

A list of land uses that require backflow prevention devices appears in
Attachment C.

Installation of Backflow Prevention Assemblies - Approved backflow prevention
assemblies required by Fircrest shall be installed per manufacturer’s instructions, State
and local regulations, and/or under the direction of Fircrest. Assemblies must be installed
at the point of use, or at the service connection, as directed by Fircrest. The assembly
shall be kept from freezing, flooding, severe weather, and hazardous atmospheres. All
assemblies installed shall be readily accessible with adequate room for maintenance and
testing.

Types of Cross Connection Control Devices - Several different backflow prevention
assemblies are available for various applications. Some of these assemblies are as
follows:

Approved air gap (physical separation between the free flowing discharge end of a
potable water supply and the receiving tank/vessel/container etc.).

Mechanical devices (mechanical devices that physically prevent water form flowing
back into the supply by way of mechanical valves). Some of the various types of
devices are reduced pressure backflow assemblies, double check valve assemblies,
pressure vacuum breaker assemblies and atmospheric vacuum breakers. The actual
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device that should be selected is dependent of the application, the degree of potential
hazard and level of desired protection.

Table 1 describes the type of prevention devices and their associated level of protection.

Table 1:
Cross Connection Prevention Devices

Device abbreviation Description Level of protection

AG Air gap 1

RPBA Reduced pressure backflow 2
assembly

RPDA Reduced pressure detector assembly 2
DCVA Double check valve assembly 3
DCDA Double check detector assembly 3
PVBA Pressure vacuum breaker assembly 4

AVB Atmospheric vacuum breaker 5

A complete list of prevention devices is provided in Attachment A, and a complete list of
fixtures, equipment, and areas that require backflow protection is provided in Attachment
B of this plan.

Testing of all Backflow Prevention Assemblies - Approved backflow prevention
assemblies shall be tested immediately upon installation, annually on a system schedule,
when required, and when deemed necessary by Fircrest.

Annual Testing - Every backflow prevention device shall be tested annually to ensure that
the device is operating properly. It is the responsibility of the water system to ensure that
this testing takes place. The testing shall be conducted by an individual certified to
perform the testing. Certification requirements are defined by the WSDOH. The water
system shall deep records for all backflow prevention devices within its system and these
shall be available for inspection upon reques<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>