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GLOSSARY OF TERMS

The following terms are used in this report.

Consumption. The actual volume of water used by the water system customers. This volume is
measured at each customer’s connection to the distribution system.

Coordinated Water System Plan. A plan for public water systems within a critical water supply
service area which identifies the present and future water system concerns and sets forth a means
for meeting those concerns in the most efficient manner possible.

Critical Water Supply Service Area. A geographical area designated by the State Department of
Health or county legislative authority characterized by public water system problems related to
inadequate water quality, unreliable service, and/or lack of coordinated water system planning. It
may be further characterized by a proliferation of small, inadequate public water systems, or by
water supply problems which threaten the present or future water quality or reliability of service
in such a manner that efficient and orderly development may best be achieved through
coordinated planning by public water systems in the area.

Demand. The quantity of water obtained from the water supply source over a given period of
time to meet the needs of domestic, commercial, industrial and public use as well as firefighting
water, system losses, and other miscellaneous water uses. Demands are normally discussed in
terms of flow rate, such as millions gallons per day (MGD) or gallons per minute (gpm). The
flow rates can be described in terms of volume of water delivered during a specific time period.
Flow rates pertinent to the analysis and design of water systems are:

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

Maximum Month Demand (MMD). The total volume of water delivered to the water system
during the month of maximum water use divided by the number of days in the month.

Maximum Day Demand (MDD). The volume of water delivered to the water system on the
year’s maximum water use day.

Peak-Hour Demand (PHD). The volume of water delivered to the water system in the hour of
maximum use, usually during the maximum day.

Peak 4-Day Demand. The total volume of water delivered to the water system during the highest
4 consecutive days of water use during the year, divided by 4.

Equalizing Storage. The reservoir capacity required to meet the daily demand peaks that exceed
the supply capacity in order to compensate for demands over the average hour, maximum day
demand supplied at system inlets.

Finished Water. Resultant potable water after treatment.

Fire Flow. The rate of water flow required to fight fires.
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Fire Storage. The reservoir capacity require to sustain fire flows over a given period of time.

Gravity Flow. The conveyance of water from one point to another with no mechanical assistance,
i.e. pumps.

Hydraulic Analysis. The study of the water system network evaluating water flows within the
distribution system under worst case conditions such as peak hourly design flow plus fire flow,
when required. Hydraulic analysis includes consideration of all factors affecting system energy
losses.

Maximum contaminant level. The maximum permissible level of a contaminant in water the
purveyor delivers to any public water system user, measured at the locations identified under
WAC 246-290-300.

Peaking Factor. A dimensionless parameter used to express the relationship among maximum
day demand, peak-hour demand, peak 4-day demand and maximum month demand as a ratio to
the average day demand. The peaking factor used for design purposes is often based on the most
severe peaking trends observed on a historical basis.

Purveyor. An agency or utility that owns or operates a water system for wholesale or retail
service.

Reserve or Emergency Storage. The reservoir capacity provided to meet emergencies such as
supply failure, pipeline failure, pump station failure or power outages.

Service (Pressure) Zone. A water subsystem operating at a common hydraulic elevation.
Turbidity. A measure of suspended particles in water.

Unaccounted-for (Unmetered) Water. The difference between the amount of water metered at the
production point and the metered volume of water consumed. Unaccounted-for water can result

from uses such as system flushing, firefighting and leakage.

Water Shortage Response Plan. Policies and activities (including curtailment) to be implemented
to reduce water use on a short-term basis during or in anticipation of a water shortage.

Water Wheeling. The transmission of water through the available capacity in the second utility’s
transmission network for the financial benefit of both.
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LIST OF ABBREVIATIONS

AAD
ADD
aflyr
AMR
ccf

cfs
CIP
CT
CWSP
D/DBP
DOH
Ecology
EOP
EPA
ESA
ERU
FDWR
FWS
GIS
GMA
gpcd
gpd

gpm
HCP

MCL
MDD
MG
MGD
MIT
MOU
NMFS
NTU

Abbreviations

average annual demand

average day demand

acre-feet per year

automated meter reading

hundred cubic feet

cubic feet per second

capital improvement program
concentration time

coordinated water system plan
Disinfectants/Disinfection Byproducts Rule
Washington State Department of Health
Washington State Department of Ecology
Emergency Operating Plan

US Environmental Protection Agency
Endangered Species Act

equivalent residential unit

Green River First Diversion Water Right
US Fish and Wildlife Service
geographic information system
Washington State Growth Management Act
gallons per capita per day

gallons per day

gallons per minute

Habitat Conservation Plan

maximum contaminant level

maximum day demand

million gallons

million gallons per day

Muckleshoot Indian Tribe

Memorandum of Understanding
National Marine Fisheries Service
Nephelometric Turbidity Unit

viii



OFM State of Washington Office of Financial Management

psi pounds per square inch

PSAPCA Puget Sound Air Pollution Control Agency
PSRC Puget Sound Regional Council

RCW Revised Code of Washington

RWSS Regional Water Supply System

SCADA supervisory control and data acquisition

SDC system development charge

SDWA Safe Drinking Water Act

SDWR Green River Second Diversion Water Right
SEPA State Environmental Policy Act

SMA Satellite Management Agency

SMART Systematic Maintenance and Renewal Team
STGPD South Tacoma Groundwater Protection District
SWTR Surface Water Treatment Rule

TPCHD Tacoma-Pierce County Health Department
TPU Tacoma Public Utilities

UGA Urban Growth Area

USACE US Army Corps of Engineers

WAC Washington Administrative Code

WISHA Washington Industrial Safety and Health Act
WDFW Washington Department of Fish and Wildlife
WUCC Washington Water Utilities Coordinating Council

Abbreviations iX



2006 TACOMA WATER COMPREHENSIVE WATER SYSTEM PLAN UPDATE

EXECUTIVE SUMMARY

Purpose of the Comprehensive Water System Plan

Tacoma Water’s planning activities center on the need to meet increasing demands in an
expanding service area, to address local, state, and federal government planning policies and
regulations, to satisfy Washington State Department of Health (DOH) planning guidelines and to
satisfactorily address customer expectations. The 2006 Tacoma Water Comprehensive Water
System Plan (2006 Update) serves as a tool to assist Tacoma Water in making the best use of
available resources in order to provide quality water services and protect the health of its
customers. The 2006 Update complies with DOH regulations under Washington Administrative
Code 246-290-100 which requires water purveyors to update water system plans every six years
and, therefore, replaces the September 2000 Comprehensive Water System Plan as Tacoma
Water’s foundation for future decisions pertaining to the complete water system. The Green
River Watershed Management Plan has also been updated and is included as VVolume 1.
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Changes Since the last Water System Plan

Many changes have occurred which affect water system planning since Tacoma Water last
prepared a water system plan. Such significant changes include:

On October 21, 2005 water began flowing through Tacoma Water’s 34-mile Second
Supply Project Pipeline. A new regional partnership between Tacoma Water, the
Lakehaven Utility District, the Covington Water District and the City of Kent was formed
to share in the expense, and utilize the supply, associated with Tacoma Water’s Green
River Second Diversion Water Right.

The Howard Hanson Dam Additional Storage Project received approval and installation
of the cofferdam needed for construction of the fish trap and haul facilities is proceeding
under U.S. Army Corps of Engineers direction.

Tacoma Water began providing Satellite System Management Agency services to the
City of Tacoma owned Tacoma Narrows Airport.

Tacoma Water has acquired the following independent water systems: SE Tacoma
Mutual, Hyada Mutual and Day Island.

New wholesale water contracts have been reached, including with the Cascade Water
Alliance.

The requirement to conduct a vulnerability assessment was established when the Public
Health Security and Bioterrorism Preparedness and Response Act of 2002 (HR3448) was
passed.

The 2003 Municipal Water Law (HB 1338) identified additional water system planning
elements related to water rights, system capacity, service area consistency and
conservation.

The Environmental Protection Agency promulgated the Long Term 2 Enhanced Surface
Water Treatment Rule that contained, among other things, new federal requirements for
covering open finished water reservoirs.

The Tacoma Water Habitat Conservation Plan was approved in 2001.

Franchise agreements were reached with the City of Lakewood and the City of Fircrest to
serve in portion of those cities.

Tacoma Water developed its first 10-year Business Plan in 2003. Since that time, the
Business Plan has been revaluated and revised every other year as the first step in
establishing the upcoming biennial budget and associated rate cases, and identifying
projected needs for the subsequent four biennial budget periods.

Executive Summary — 2006 Update, Final DOH Submittal 2



Water Service Area and Water Use

Tacoma Water provides water service to residences, businesses and industries located in the cities
of Tacoma, University Place and Ruston; in portions of the cities of Puyallup, Orting, Bonney
Lake, Fircrest, Lakewood and Federal Way; and, in portions of Pierce and southern King county.
Tacoma Water also provides wholesale water supplies to 14 independent water systems operating
in Pierce and King counties and provides management services to the Tacoma Narrows Airport
located on the Gig Harbor Peninsula. Tacoma Water is a participant in, and operator of, the
Second Supply Project: A new regional water partnership between Tacoma Water, the Lakehaven
Utility District, the City of Kent and the Covington Water District.

Taken together Tacoma Water provides retail water service to approximately 94,000 connections
or an estimated population of 302,392. While single-family residential connections account for
the majority (89 percent) of Tacoma Water’s customer base, water use by the single-family
customer class accounts for 34 percent of total water consumption. On the other hand, one
industrial connection (the Simpson Tacoma Kraft Mill) accounts for 29 percent of total water
consumption. The multi-family customer class makes up 5 percent of Tacoma Water’s customer
base and 11 percent of total consumption, with commercial connections accounting for 6 percent
of the customer base and 15 percent of consumption.

The total average daily billed consumption for all Tacoma Water customers in 2005 was 51.1
million gallons. This is lower than the 1995 average daily billed consumption (59.35 million
gallons) despite the passage of 10 years and an increase in customer connections of
approximately 18 percent. Average day water use at the Simpson Pulp Mill in 1995 was 20
million gallons. By 2005, average day water use has been reduced to 14.9 million gallons at the
Simpson Pulp Mill.

Tacoma Water’s residential per capita (or per person) water use has consistently dropped since
1990. For example, in 1990 the residential per capita water use was 92 gallons per day, decreased
to 90 gallons per day in 1995 and to 76 gallons per day in 2005. Year 2005 residential per capita
water use is significantly lower than what occurred in year 2004 (83 gallons per day) due, in part,
to the implementation of Stage One of the four-stage Tacoma Water, Water Shortage Response
Plan, which began in March and ended in July.

Water Resources

Tacoma Water relies on the conjunctive use of surface and groundwater to meet customers’
demands for water. The Green River, located in King County, is Tacoma Water’s primary source
of water. Tacoma Water’s Green River First Diversion water right can supply up to 73 million
gallons of water each day. The supply under this water right can be replaced with water from
seven wells located along the North Fork of the Green River when water in the river is turbid (or
cloudy). An agreement reached with the Muckleshoot Indian Tribe in 1995 requires Tacoma
Water to guarantee minimum river flows. In the event the established flows are not met, Tacoma
Water must reduce use of the First Diversion water right or, following the completion of the
Howard Hanson Dam Additional Storage Project, use water stored at Howard Hanson Dam for
streamflow support.

Tacoma Water’s Green River Second Diversion water right can provide up to 65 million gallons
of water each day. This diversion is subject to minimum streamflow standards, is a resource
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shared with Tacoma Water and its Second Supply Project Partners and allows water to be stored
in the spring for use in the summer. When completed, the Howard Hanson Additional Storage
Project will allow the storage of up to 20,000 acre-feet behind Howard Hanson Dam. Such stored
water can be used as needed by Tacoma Water and its Partners to support Tacoma Water’s
instream flow commitments. Tacoma Water’s share of the Second Diversion water right equals
27 million gallons of water a day. Tacoma Water’s share of stored water equals up to 8,333 acre-
feet: 30 million gallons a day if used at a uniform rate over a 90-day period.

In addition to surface and groundwater sources in the Green River Watershed, Tacoma Water
owns 24 wells located in and around the city. Tacoma Water’s wells have a short-term combined
pumping capacity of approximately 60 million gallons per day. These groundwater sources
supply approximately 15 percent of total annual water requirements. In some cases, Tacoma
Water wells have not yet been fully developed to utilize the individual water rights associated
with the various sources of supply.

Future Water Demands and Water Supply

With the October 20, 2005 start up of the Second Supply Project Pipeline, Tacoma Water relies
on four basic sources of supply. These include the First Diversion water right from the Green
River, the Second Diversion water right from the Green River, the North Fork well system and
the system of 25 groundwater sources located in and near the City. Each of Tacoma Water’s four
basic sources of supply have unique constraints and conditions associated with their use. Given
the complexity of the supply system, Tacoma Water utilizes a resource model in order to
determine the most efficient means of meeting demands. The most recent resource model was
prepared in July 2007 and is titled Water Availability Study.

The water demands incorporated into the resource model include Tacoma Water’s most current
demands as prepared in December 2003 (Expected Growth and High Growth scenarios), new
water demands associated with a new wholesale water contract reached with the Cascade Water
Alliance and additional average day wholesale demands of 1.67 million gallons per day, across all
years. Such wholesale demands were contracted for after the 2003 demand forecast was
prepared.

The July 2007 Water Availability Study evaluates the amount of water available in years 2020,
2025 and 2030 given projected water demands and water supply constraints. The Water
Availability Study concludes that year 2025 will be the most difficult time period to meet
demands. By 2030, the Cascade Water Alliance term-limited supply will drop from 6 million
gallons a day to 1 million gallons a day, making year 2030 demands less than year 2025. For the
Expected Growth Demand scenario, all demands will be met through 2030. In 2025 and 2030
there is an additional 2.2 million gallons per day and 4.1 million gallons per day available supply,
respectively. For the High Growth Demand scenario, the years 2025 and 2030 experience
shortfalls, with the 2025 shortfall expected to be 2.5 million gallons per day.

Tacoma Water plans to develop additional groundwater resources, consistent with existing water
rights, at the South Tacoma Aquifer and Tideflats Wellfields, to implement the Tacoma Water
Conservation Program, to cooperate in regional projects including projects involving the use of
reclaimed water as may be implemented by local sewer utilities, and to pursue the acquisition of
existing water rights that may become available in order to maintain adequate resources to meet
projected demands.
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Water System Evaluation

Transmission System

Tacoma Water’s primary transmission system conveys water from the Green River (or North
Fork Wellfield) to the service area and consists of Pipeline Nos. 1, 2, 4 and the newly constructed
Second Supply Project Pipeline (also known as Pipeline No. 5). The basic strategy of the
transmission system is to make use of the gravity flow of water from the Green River or North
Fork Wellfield to the service area for reliable and economical service. Tacoma Water’s
secondary transmission system consists of 140 miles of main ranging in diameter from 28 to 96-
inches.

Tacoma Water implements a transmission main renewal and replacement program to estimate
capital expenses required to keep the existing transmission main infrastructure operable into the
future. Through this program, transmission main replacement or renewal projects involving the
following infrastructure, and in the following locations, have been identified as necessary to
complete: Pipeline No. 1 in the Puyallup River valley; Pipeline No. 2 near Canyon Road;
Tideflats Trunk Main 1 in the vicinity of the Tacoma Dome; Pipeline No. 1 near Boise Creek;
and, Pipeline No. 2 west of Woodland Avenue along 128" Street.

Distribution System

Tacoma Water’s distribution system encompasses an area of approximately 150 square miles.
The distribution system contains nearly 1,200 miles of pipe ranging in diameter from 2 to 24-
inches. The distribution system is designed to provide adequate looping and available water
pressure generally ranges from an average of 55 pounds per square inch (psi) in residential areas
up to 100 psi in industrial zones. All of Tacoma Water’s customers are served through metered
connections, varying in size from 5/8 inch to 30-inches.

Hydraulic modeling of the transmission and distribution system completed for the 2006 Update
identifies several areas that are experiencing low flows based on existing maximum day and peak
hour demands. Specific deficient areas include: Fife Heights; Stadium District; East Tacoma;
North End; and, South L Street. The deficiencies are currently being addressed either through
main replacement projects currently underway or planned or will undergo further study to
determine the best solution to improve water service.

Storage System

Tacoma Water has built a storage system consisting of the 210- million-gallon McMillin
Reservoir plus 16 other reservoirs, standpipes and tanks that can store up to 78 million gallons of
additional water.

The Tacoma Water system, as a whole, has excess storage capacity; however, some individual
service zones do not currently have adequate storage for anticipated growth. More storage and/or
pump capacity is planned for the Prairie Ridge and Sunrise Standpipe zones to stay ahead of
future growth.

The McMillin Reservoir is the last remaining uncovered reservoir in the Tacoma Water system
and currently has approximately 150 million gallons of excess storage. Adverse impacts on
water quality and recent federal water quality regulations require that the McMuillin basins be
replaced with enclosed tanks. To reduce the cost of covering the reservoirs and to increase the
turnover rate, the size of McMillin will be reduced. Current projections call for the first of three
30-35 million gallon tanks to be constructed in 2009, with a second to be constructed in 2015.

Executive Summary — 2006 Update, Final DOH Submittal 5



Once two basins are in service it is likely that the remaining uncovered basin will be removed
from service. The final tank would be constructed as system needs dictate, but likely in the 2019-
2020 timeframe.

Water Quality

Because of the high quality of Green River water, active watershed control and ongoing
compliance with regulations, Tacoma Water is one of the very few water systems in the United
States that is not currently required to filter its supply.

Green River treatment facilties consist of North Fork groundwater blending and chemical
treatment with chlorination, fluoridation and pH adjustment. The groundwater blending occurs
within the Headworks Control Building and chemical treatment occurs approximately 2,600 feet
downstream of the Headworks Control Building at the newly constructed Green River Treatment
Plant — Chemical Facilities. A new Ozone Treatment Facility will be in service in mid-2007 for
taste and odor control treatment.

The Tacoma Water groundwater supply system is principally treated only with chlorine for
disinfection. Each groundwater source is not treated at the wellhead, rather several sources are
blended together and treatment is applied at multiple confluence points.

The Long Term 2 Enhanced Surface Water Treatment Rule requires Tacoma Water to have the
facilities in place to remove or inactivate Cryptosporidium by 2012. Tacoma Water plans to
conduct a pilot study to evaluate several treatment processes for Cryptosporidium beginning in
20009.

Presently, the water from the South Tacoma Wells is disinfected with chlorine, but is not
optimized for corrosion control nor is it fluoridated. Installation of corrosion control and
fluoridation facilities for the South Tacoma Wells and other groundwater sources are planned for
the 2007/2008 biennium.

Operations and Maintenance

Tacoma Water’s operations and maintenance (O&M) organization is staffed by well-qualified,
technically trained personnel. Staff regularly participates in safety and training programs to keep
abreast of the latest changes in the water industry and to ensure a smooth and safe operation of
the water system.

Maintenance programs on the distribution system began to be superseded by new construction for
growth starting in the late 1970s. Throughout the 1990s, Tacoma Water focused on re-
establishing adequate maintenance programs for the distribution system. The Systematic
Maintenance and Renewal Team (SMART) program, hydrant maintenance, meter maintenance,
and systematic flushing are all a result of those efforts. These programs are very effective and are
models that other water purveyors have looked at to improve maintenance on their own systems.

A written maintenance plan provides the framework for maintenance planning in the Supply
Section. Good progress has been made in reducing the backlog in maintenance of right-of-ways,
tanks and pipe painting, and reservoir cleaning. Some challenges remain, such as making
improvements in electrical maintenance, making further use of SAP in maintenance planning and
scheduling and developing a maintenance plan for distribution.
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Taken together, Tacoma Water’s O&M budget for the 2005/2006 biennium is $78,484,477. This
level of funding is expected to increase in the 2007/2008 biennium.

Green River Watershed Management Plan

The Green River Watershed Management Plan, included as Volume 11, serves as documentation
of the watershed control program implemented by Tacoma Water for the Green River Watershed.
Washington Administrative Code 246-290-690 mandates that public water supply systems using
unfiltered surface water develop and implement a DOH-approved watershed control program to
avoid degradation of the physical, chemical, microbiological, and radiological quality of the
source of the supply. As a public water supply utility with an unfiltered water source, Tacoma
Water is required to update its watershed control program at least once every six years by
providing documentation to the DOH. The Green River Watershed Management Plan
characterizes the watershed hydrology, geography, and critical areas; details landowners and
written agreements with landowners; identifies watershed characteristics and activities that may
have an adverse effect on source water quality; summarizes monitoring and control of watershed
activities; and discusses potential future improvements in watershed control.

Capital Improvement Program

The 2006 Update contains Tacoma Water’s capital improvement program (CIP) developed to
guide the growth of the Tacoma Water system through the year 2012 and beyond. Included in the
CIP are:

Water supply / conveyance projects
Storage system projects

Watershed and water treatment projects
Distribution main upgrades and renewals

A CIP is to be updated every six years, consistent with water system plan update requirements.
Through the development of a business plan, Tacoma Water evaluates and prioritizes system
improvement needs on a more frequent, 2-year schedule.

Financial Evaluation

Revenue sources to finance the Tacoma Water capital improvement program include: policy-
based rate revenue, System Development Charges, Water Quality Assurance Fund transfers, sale
of surplus property and revenue bond proceeds. Tacoma Water has a sound financial base that
can finance capital improvements. Bond ratings from both Moody’s Investors Service and
Standard and Poors indicate a high level of confidence in the utility’s ability to repay related debt
obligations.

Conclusion

Tacoma Water has a history of providing its customers with high quality drinking water in a cost-
effective manner. The 2006 Update provides a roadmap for Tacoma Water to continue this level
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of performance into the future. The 2006 Update will serve as a tool to assist Tacoma Water in
making the best use of available resources in order to provide quality water services and protect

the health of its customers.

The following table displays selected operating and financial data regarding Tacoma Water as of

year-end 2005, 2004 and 2003.

SELECTED OPERATING AND FINANCIAL DATA

| 2005 2004 2003
Average Customer Months Billed 94,003 93,906 92,740
Operating Revenue $43,050,593 $39,844,915 $38,006,361
Net Operating Expenses $38,830,548 $37,005,934 $33,422,026
Debt Service Coverage Ratio 2.68 2.26 2.94
Total Water Billed (Million Gallons) 18,648 20,353 20,141
Average Billed Daily Use (Million Gallons) 51.09 55.76 55.18
Maximum Daily Use (Million Gallons) 93.61 109.26 110.67

Source: Water Division, 2005, 2004 and 2003 Financial Reports
Net Operating Expenses excludes gross earnings tax and depreciation
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CHAPTER 1

INTRODUCTION

1.1 Authorization

The 2006 Tacoma Water Comprehensive Water System Plan (2006 Update) has been prepared to
comply with the requirements of the Washington State Department of Health (DOH) as set forth in the
Washington Administrative Code (WAC) 246-290-100, Water System Plan.

1.2 Objectives

The 2006 Update has been prepared to serve as the guiding document for the planning and design of
future water system facilities and to assist Tacoma Water in developing a strategy for using its water
resources in the most effective and efficient manner possible. The 2006 Update replaces the
Comprehensive Water Plan Update, September 2000, as one of the utility’s tools for future decisions
pertaining to the complete water system. ldentified in this 2006 Update are system improvements to
meet the expanding and changing needs of Tacoma Water. The 2006 Update accomplishes the
following objectives:

e Provides Tacoma Water with a guide to evaluate the impacts of future proposed development
and land use changes on the water system.

e Identifies existing and potential water resources available to Tacoma Water.

e Provides a review of existing water quality data for Tacoma Water’s system and discusses
existing and forthcoming regulatory requirements as they apply to the water system.

e Conducts a water system inventory, including a description of supply, storage and distribution
facilities operation.

e Establishes water system policies that will help Tacoma Water to make decisions and manage
the water system, incorporating the requirements discussed in the water resource, water quality,
water supply and water distribution sections of this 2006 Update.

e Documents Tacoma Water’s Satellite System Management program.
e Documents planning and design criteria used by Tacoma Water.

o Identifies existing and potential future water system deficiencies by conducting storage and
transmission/distribution system analyses.

e Develops a program of capital improvements, including priorities for construction and provides
a financial evaluation to support the identified water system improvements.

e Documents Tacoma Water’s commitment to implementing an effective conservation plan as an
element of the overall Tacoma Water resource mix.

e Documents Tacoma Water’s Green River Watershed Control Program.

e Responds to new water system planning requirements resulting from the 2003 Municipal Water
Law (HB 1338).

e Implements the 2003 Municipal Water Law (HB 1338) expanded water right place of use
benefit.

e Incorporates Tacoma Water’s ten- year Business Plan Strategic Initiatives into the water system
plan.
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1.3 Significant Changes From 2000 Water System Plan

Tacoma Water’s last water system plan was prepared in 1997-1998 and was approved by DOH in
2000. Many changes have occurred since then that affect the development of the 2006 Update. The
following briefly describes both significant changes which have occurred within Tacoma Water and
external to Tacoma Water which have influenced this water system update process.

e On October 21, 2005 water began flowing through Tacoma Water’s 34-mile Second Supply
Project Pipeline. A new regional partnership between Tacoma Water, the Lakehaven Water
District, the Covington Water District and the City of Kent was formed to share in the
expense, and utilize the supply, associated with Tacoma Water’s Green River Second
Diversion Water Right.

e The Howard Hanson Dam Additional Storage Project received approval. Installation of the
cofferdam needed for construction of the fish trap and haul facilities is proceeding under
Army Corps of Engineers (USACE) direction.

e Tacoma Water is providing Satellite System Management Agency (SMA) services to the City
of Tacoma owned water system serving the Tacoma Narrows Airport located outside the City
of Gig Harbor.

e Tacoma Water has acquired the following independent water systems: SE Tacoma Mutual,
Hyada Mutual and Day Island.

e An additional 11 wholesale water contracts have been signed, including with the Cascade
Water Alliance.

e Inresponse to the events of September 11, 2001 the United States Congress passed the Public
Health Security and Bioterrorism Preparedness and Response Act of 2002 (HR3448), which
became effective June 12, 2002, Tacoma Water prepared a VVulnerability Assessment Plan
and updated the Emergency Response Plan.

e The 2003 Municipal Water Law (HB1338), which became effective September 9, 2003,
identifies additional water system planning elements related to water rights, system capacity,
service area consistency and conservation.

e In 1998 the Washington State Legislature passed the Washington State Watershed
Management Act (RCW 90.82) to address increasing water demand, water quality issues and
the loss of critical habitat for fish and wildlife.

e OnJanuary 5, 2006 the U.S. Environmental Protection Agency (EPA) promulgated the Long
Term 2 Enhanced Surface Water Treatment Rule that contained, among other things, new
federal requirements for covering open finished water reservoirs.

e The Long Term 2 Enhanced Surface Water Treatment Rule also requires Tacoma Water to
have the facilities in place to remove or inactivate Cryptosporidium by 2012.

e The Tacoma Water Habitat Conservation Plan (HCP) was approved in 2001. The HCP was
developed to describe to the National Marine Fisheries Service (NMFS) and U.S. Fish and
Wildlife Service (FWS) how the water utility proposes to operate its Green River municipal
water supply system to be consistent with the requirements of the federal Endangered Species
Act (ESA). The HCP describes the 64 habitat conservation measures that Tacoma Water has
committed to implementing over the 50-year duration of the HCP.

e Franchise agreements were reached with the City of Lakewood and the City of Fircrest to
serve in portions of those cities.

e Tacoma Water developed its first ten-year Business Plan in 2003. Since that time, the
Business Plan has been revaluated and revised every other year as the first step in establishing
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the upcoming biennial budget and associated rate cases, and identifying projected needs for
the subsequent four biennial budget periods.

1.4 Planning Considerations And Approach

The 2006 Update is not a stand-alone document, but rather links all Tacoma Water planning activities
together in order to provide the required justification of Tacoma Water’s ability to provide water
service to its identified service area(s) currently and for the future. Tacoma Water’s planning
activities center on the need to meet increasing demands in an expanding service area, to address
local, state, and federal government planning policies and regulations, to satisfy DOH planning
guidelines and to satisfactorily address customer expectations.

Planning for water service to a service area as large as Tacoma Water’s service area, requires the
consideration of land use plans of several jurisdictions. The dual responsibilities of supporting
economic development and protecting the environment must be balanced with customer expectations
of a high quality of water delivered at the lowest rate possible. Additionally, as a wholesale water
provider and approved SSMA, Tacoma Water must be engaged in regional water supply planning
activities to effectively respond to requests for new water service.

Chapter 2 of this 2006 Update contains a summary of the related plans and documents developed both
by Tacoma Water and others which were considered during the development of the 2006 Update.
Because it is Tacoma Water’s intention to continue the recent practice of developing a business plan
every two years to establish capital improvement and operation and maintenance priorities for the
utility, special emphasis is given here to the Tacoma Water Business Plan, 2007-2016.

1.4.1 Tacoma Water Business Plan

To focus the activities of Tacoma Water as it pursues operations and maintenance and capital
improvements while balancing funding limitations, Tacoma Water developed its first business plan in
2003. Tacoma Water intends to re-evaluate and revise the business plan every other year as the first
step in establishing the upcoming biennial budget and associated rate cases, and to identify projected
needs for the subsequent four biennial budget periods. The goals of the Tacoma Water Business Plan,
2007-2016, are as follows:

e Assure that the business activities of Tacoma Water comply with policy guidance and
regulatory mandates and that they meet the expectations of customers.

e Assure that operation and maintenance and capital programs, deemed necessary by Tacoma
Water management, with concurrence by the Public Utility Board, can be implemented in a
financially responsible manner.

o Identify and schedule the actions and rate adjustments necessary to assure our customers of
appropriate water quality, adequacy of supply; and reliability of service delivery.

e Provide predictability and focus to the business activities of Tacoma Water.

e Assure that Tacoma Water provides quality service to its customers through an emphasis on
and achievement of efficient and cost effective operations.

The 2007-2016 Business Plan identifies Tacoma Water’s Critical Success Factors — the broadly stated
“keys to success” which must be achieved by Tacoma Water to ensure Tacoma Water’s mission is
achieved today and into the future. The 2007-2016 Critical Success Factors include: Water Quality,
Reliabilitiy of Service, Adequacy of Supply, Rates and Finances, Environment and Work Force.

For each of Tacoma Water’s Critical Success Factors, related challenges facing Tacoma Water are
presented. Such challenges reflect policies and regulatory requirements, perceived customer
expectations, the current work environment, environmental commitments, system growth pressures,
and general issues facing water utilities.
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The multitude of activities Tacoma Water must accomplish in order to provide high quality water
service and the standards Tacoma Water considers desirable to operate under (known as performance
measures) are also presented in the business plan.

A key component of the Tacoma Water business plan development effort is to prioritize challenges,
while recognizing that lower priority challenges can not be ignored, but must be managed with a
reduced emphasis. This prioritization process takes into account regulatory requirements, policy
direction established for Tacoma Water by the Tacoma Public Utility Board, customer expectations
and financial impacts. The development of Strategic Initiatives to address the highest priority
challenges is the mechanism used for presenting Tacoma Water’s highest priorities for
implementation during the subsequent biennium.

For each of the identified Strategic Initiatives, the key planning, customer, operational and capital
programs which must be accomplished are identified. The business plan also addresses the financing
and rate requirements necessary to support the implementation of the projected operational and capital
program needs. From the projection of needs, Tacoma Water derives its Capital Improvement
Program (CIP) and operations and maintenance programs (O&M) for the water system. The CIP is an
element of the City’s Growth Management Act (GMA) Comprehensive Plan and is updated annually.
Tacoma Water budgets biennially, and must revisit the CIP and O&M program in context with fiscal
realities at each budget cycle.

A water system plan must contain a CIP based upon an analysis of existing system facilities’
capability of supplying sufficient quality and quantity of water to meet existing and projected
demands. The following Plan chapters provide the background analysis required to develop the CIP.

e Chapter 6 — Water Resources
e Chapter 9 — Water Quality and Treatment Requirements
e  Chapter 10 — Water System Analysis

As identified in Chapter 11 — Capital Improvement Program, the 2006 Update’s CIP is taken directly
from the 2007-2016 Tacoma Water Business Plan. Because the business plan update cycle coincided
with the water system plan update, the results of the required water system analysis have been
incorporated into the business plan prioritization process completed to develop the 2007-2016
Business Plan. DOH requires a CIP to be updated every six years, consistent with water system plan
update requirements. Through the development of a business plan, Tacoma Water evaluates and
prioritizes system improvement needs on a more frequent, 2-year schedule.

Capital improvements are categorized in Chapter 11 as one of the following types of capital
improvements.

e Water Supply, Transmission and Storage Improvements;
e Water Quality Improvements;

e Water Distribution Improvements; or,

e  General Improvements.

The highest priorities for the 2007-2016 Business Plan, known as Strategic Initiatives, are summarized
in Chapter 11 under the appropriate capital improvement program category as detailed below. Four
Strategic Initiatives do not result in a capital expensive, however; and are not accounted for in the
2006 Update’s CIP. Instead, the Strategic Initiatives are related to Tacoma Water’s O&M programs
and are, therefore, discussed in Chapter 8 — Operations and Maintenance Program, as noted below.

e Implement Conservation Programs (Chapter 8 — Operations and Maintenance Program)

o Emergency Preparedness & Security (Water Supply, Transmission and Storage
Improvements)
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o Distribution System Renewal and Replacement (Water Distribution Improvements)
e Tacoma Water Public Road Project Main Replacement (Water Distribution Improvements)

e Supply System Renewal and Replacement (Water Supply, Transmission and Storage
Improvements)

e Assure Adequate Operations and Maintenance of the Existing System Chapter 8 —
Operations and Maintenance Program)

e Long-range Water Quality/Health Requirements (Water Quality Improvements)

e  Support of Economic Development (Water Distribution Improvements)

e Tacoma Water Support Facilities (General Improvements)

e Technology Implementation to Maintain Strategic Position (General Improvements)
e Tacoma Water’s Environmental Stewardship Commitment (General Improvements)

e Long Range Watershed Ownership Strategy (Chapter 8 — Operations and Maintenance
Program)

e Work Force Planning (Chapter 8 — Operations and Maintenance Program)

e  McMillin Reservoir (Water Supply, Transmission and Storage Improvements)

1.5 Summary of 2006 Update Contents

A brief summary of the content of the chapters in the 2006 Update follows:

The Executive Summary provides a brief summary of the key elements of the 2006 Update and is
intended to serve as a stand-alone public outreach communication tool.

Chapter 1 provides background information including the purpose of the 2006 Update, the objectives
of the 2006 Update and the organization of the 2006 Update.

Chapter 2 describes the Tacoma Water service area and related plans impacting Tacoma Water
operations.

Chapter 3 presents Tacoma Water’s operational policies and design criteria.

Chapter 4 provides land use and population characteristics Tacoma Water must consider in projecting
water demands.

Chapter 5 presents Tacoma Water’s existing and historical water use characteristics and projected
water demands.

Chapter 6 describes Tacoma Water’s existing sources of supply and potential new sources and
presents Tacoma Water’s water conservation program.

Chapter 7 describes Tacoma Water’s infrastructure.

Chapter 8 discusses Tacoma Water’s operation and maintenance programs.
Chapter 9 describes Tacoma Water’s water quality monitoring program.
Chapter 10 discusses the water system analyses and existing system deficiencies.
Chapter 11 presents the 6-year capital improvement program.

Chapter 12 summarizes the financial status of the water utility and presents a plan for funding the
capital improvement program.
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Volume Il (Green River Watershed Management Plan) documents the Green River watershed
control program.

The Appendices contain additional information that supplements the main chapters of the 2006
Update.

1.6 2006 Update Adoption Process

1.6.1 Public Review Process

In August 2006, Tacoma Water released the Tacoma Water Comprehensive Water Plan Update,
Agency Review Draft, for review and comment by interested stakeholders, adjacent water systems and
local land use authorities. Consistent with the time period associated with the required “local review
for consistency” as described below, Tacoma Water allowed for a 60-day review period. Comments
received during the review period and Tacoma Water’s response, are contained in Appendix.D,

On October 9, 2006 Tacoma Water held a water system plan informational meeting to present the
Agency Review Draft and solicit comment. The information presented at this meeting is contained in
Appendix M. Additionally, on January 10, 2007 Tacoma Water met with the King County Utility
Technical Review Committee as required by King County.

Following the completion of the public review period, Tacoma Water prepared a final plan for
submittal to the Washington State Department of Health, Tacoma Public Utility Board, Tacoma City
Council and King County Council for review and approval. Public testimony will be a component of
the public hearings before the Tacoma Public Utility Board, Tacoma City Council and King County
Council.

1.6.2 Local Review for Consistency

The Municipal Water Law of 2003 (HB 1338) requires water systems to document consistency with
local land use plans for areas to which retail water service is provided. DOH is responsible for
ensuring this consistency requirement is met. It is the responsibility of the water utility to reach out to
the local land use authority(ies) to obtain a signed “consistency statement.” The required retail water
service area consistency statements are contained in Appendix E.

The Pierce County Coordinated Water System Plan (CWSP) requires that individual water system
plans be reviewed by the Pierce County Public Works and Utilities Department, the lead agency in the
implementation of the Pierce County CWSP, for consistency with the Pierce County CWSP. It is
Tacoma Water’s intention to utilize the 60-day review period associated with “local review for
consistency” to obtain Pierce County review as required by the Pierce County CWSP. Comments
from Pierce County in this regard are included in Appendix D.

King County Municipal Code Section 13.24.010 requires water purveyors operating in, or obtaining
water from, unincorporated King County to obtain King County Council approval of a comprehensive
water system plan after such a water system plan has been adopted by the water purveyor. It is
Tacoma Water’s intention to utilize the required 60-day review period associated with “local review
for consistency” as the first step in obtaining the required King County Council water system plan
approval. Comments received from the King County Utilities Technical Review Committee in this
regard are included in Appendix D. Following the completion of the Tacoma Public Utility Board and
Tacoma City Council review and approval process, Tacoma Water will formally request King County
approval as outlined in King County Code Chapter 13.24.

1.6.3 SEPA

Required SEPA review documentation is provided in Appendix C.
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CHAPTER 2

WATER SYSTEM BACKGROUND

2.1 Introduction

This chapter describes how Tacoma Water began and has evolved over the years by
characterizing Tacoma Water’s customer base and associated water use, service area and offered
services. Related documents that affect the planning for and operation of the Tacoma Water
system are summarized and included by reference.

2.2 System Background

The City of Tacoma incorporated in 1884. Tacoma Public Utilities, a City of Tacoma
department, is comprised of Tacoma Power, Tacoma Rail and Tacoma Water. The Tacoma City
Council appoints five people to serve on the Tacoma Public Utility Board to govern the
operations of Tacoma Public Utilities. The Board sets policy for all Tacoma Public Utilities
activities related to supplying customers with electricity, telecommunications, water and rail
freight switching services. The Director of Utilities is appointed by the Board and is responsible
for coordinating activities among the various divisions of Tacoma Public Utilities. Each division
is overseen by a superintendent.

Tacoma Water serves more than 93,000 customers (or connections) in the cities of Tacoma,
University Place and Ruston, plus portions of the cities of Puyallup, Federal Way, Bonney Lake,
Lakewood, Fircrest, Orting, and Pierce and South King counties. Water is supplied directly to
residents, businesses and industries through some 1,277 miles of water mains in sizes of up to 96-
inches in diameter.

The Green River begins in the Cascade Mountains near Stampede Pass and serves as Tacoma
Water’s primary water supply. Tacoma Water’s First Diversion water right is for up to 73 million
gallons of water each day (MGD). Tacoma Water can substitute this Green River supply with
water from seven wells located along the North Fork of the Green River. The wellfield can
normally meet the same 73 MGD production as the Green River in the winter and spring months.
The North Fork wells are used only when the water in the river is too turbid or cloudy, usually in
the fall and winter, or in the event of other unusual or unacceptable water quality in the Green
River.

In addition to Tacoma Water’s First Diversion water right, the Green River is also the source of
supply for a regional partnership formed by the City of Kent, the Covington Water District, the
Lakehaven Utility District and Tacoma Water. The Second Supply Project, named after the fact
that this is the second supply coming from the Green River, supplies up to 65 MGD to Tacoma
Water and its Second Supply Project Partners (the Partners). The Partners participate in the
Second Supply Project under the terms of the Second Supply Agreement, which defines their
rights and obligations with regard to the Project. Tacoma Water has a 15/36 Participant Share
and the City of Kent, the Covington Water District and the Lakehaven Utility District each have a
7/36 Participant Share. Generally, a Participant Share represents a participant’s proportional right
to receive and obligation to pay for water delivered by the Second Supply Project.

In addition to surface and groundwater sources from the Green River Watershed, Tacoma Water
owns 24 wells located in and around the City. Tacoma Water’s wells have a short-term combined
pumping capacity of about 60 MGD.

2006 Update — Final DOH Submittal 2-1



Tacoma Water has a storage system consisting of the 210 million gallon (MG) McMillin
Reservoir located near Puyallup, plus ten other reservoirs, standpipes and tanks that can store up
to 78 MG of additional water.

Tacoma Water customers use water in a variety of ways. Residential customers used
approximately 45 percent of all water delivered by the utility in 2005 while Simpson Tacoma
Kraft Company used approximately 29 percent. Commercial and industrial customers used 20
percent and other customers used 6 percent.

2.2.1 Tacoma Water System History

Early in the 1880s, the City of Tacoma was a small town with no dependable supply of water.
The water source was spring fed by gravity flow supplied by small, competing companies.

The City’s growth surged when the construction of the transcontinental railroad was completed,
with the City of Tacoma as its final destination. The efforts of Charles B. Wright to promote the
selection of the City as the endpoint for this railroad line earned him the title of “Father of
Tacoma”. His local popularity in the late 1880s encouraged the City Council to pass Ordinance
Number 96 granting Wright and his associates the privilege to supply the City with pure and fresh
water. Supplying the rapidly growing city with water turned out to be a challenge. Because
Wright’s popularity waned as a result of poor water service, coupled with a typhoid outbreak in
1888, he decided to sell his water company. The City examined possible water sources and
decided buying Wright’s company would be the most expedient way to achieve a city owned and
operated water system. The City purchased Wright’s company in 1893 and established Tacoma
Water. Customer complaints about the water at that time included descriptions of discolored,
lukewarm, earthy-tasting and foul smelling water. A tour of the water supply revealed that one
area was polluted by runoff from chicken farms, cesspools, and vault toilets — all susceptible to
flooding.

Tacoma Water began searching for a new water source. In 1906, Tacoma Water drilled the South
Tacoma Wellfield, with three of five wells resulting in useful production of water. Tacoma
Water also secured water rights on the Green River, although the public voted against a proposal
to construct a new surface water supply. The South Tacoma wells were drilled deeper, resulting
in larger yields. The Green River gravity system was finally approved in 1910. On July 12,
1913, all water valves were opened and Green River water flowed into the City at an average rate
of 42 MGD. The water was treated with chlorine for disinfection. As a result, Tacoma Water’s
service improved substantially.

Watershed management problems prevailed in the Green River Watershed. Contributing to
pollution of the Green River were lumber camps, the Town of Lester and mineral spring spas.
This prompted Tacoma Water to construct two additional chlorination plants at the headworks.
Soon thereafter, the incidence of typhoid in the City was reduced substantially.

Still, Tacoma Water’s problems continued. The water system was unmetered and the untreated
wood transmission and distribution water mains leaked. By the early 1920s, water consumption
in the City reached 400 gallons per day per person. In 1923, Tacoma Water began replacing
untreated wood transmission mains with steel, concrete and creosote wood pipes reinforced with
iron bands.

The City’s growth continued, as well as its need for more water to attract new business.
Businesses such as wood products companies needed cheap, plentiful fresh water. In response to
the increasing demand for water, Tacoma Water started to plan for a second supply from the
Puyallup River and Lake Kapowsin. This plan, however, was halted by the Depression. More
water was delivered from the construction of additional South Tacoma wells in the early 1930s.
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These wells resulted in a combined flow of 24 MGD flowing to the Hood Street Reservoir,
accompanied by improvements to the pump station to handle the extra flow.

Tacoma Water received federal funds from 1933 to 1938 as a result of President Roosevelt’s New
Deal. Within this period, Tacoma Water accomplished many infrastructure improvements,
including Green River gravity line reconstruction and the construction of Pipeline 4 from the
McMillin Reservoir to the City. Many miles of wood main were replaced with cast iron pipe
through Local Improvement Districts, wherein the local residents paid 90 to 95 percent of the
improvement costs. A third batch of South Tacoma wells producing and additional 28.5 MGD,
resulted in a total of 62 MGD available from wells.

The 1950s brought the completion of the 43-mile-long Green River pipeline replacement that had
been started in 1924. The system conveyed 73 MGD to McMillin Reservoir — 30 MGD more that
the original system.

The period between 1953 and 1957 was highly productive for Tacoma Water. In 1953, Tacoma
Water lost money and decided that it was finally time for a long overdue rate increase and
universal water use metering. The 30 percent rate increase in 1953 was the first since the City of
Tacoma took over operation of the water supply in 1893. The increased revenue resulted in more
construction and system improvements. Two large reservoirs were constructed: Portland Avenue
and McMillin Number 2, which together doubled the City’s water storage capacity. Tacoma
Water also started a program to protect the Green River Watershed, of which it owned two
percent.

From 1958 to 1970, Tacoma Water acquired a half dozen small mutual water companies and
extended service to the northeast Tacoma area. The watershed protection battles continued with a
policy of “no public access” and the Tacoma Water land acquisition in the watershed increased,
especially around Howard Hanson Dam. The dam was constructed for flood control purposes by
the U.S. Army Corps of Engineers (USACE) and was dedicated on May 12, 1962. This was the
first and last time it was open to the public. By 1968, Tacoma Water declared the land
acquisition program to protect the Green River Watershed a success.

On June 25, 1968, the Tacoma City Council passed Resolution 19775 requiring a majority vote of
the residents and electors of the City prior to the initiation of any program of fluoridation of the
water supply. The first special election was held on September 20, 1988, resulting in a majority
decision to fluoridate Tacoma Water supplies. A second election was held in 1998 which also
confirmed fluoridation. An interim fluoridation facility at the Green River Headworks was used
in the early 1990s, and replaced with an improved facility in 1994. This plant was replaced with
the completion of the Chemical Facilities in 2005 located at the Green River Headworks.

Tacoma Water offers two locations to customers where unfluoridated water is available for self-
transport: 7440 South Cedar Street and 1614 99" Street East.

The future of the water supply depended on the development of an additional source of water to
meet increasing summer demands. A plan was developed in 1970 for an 11- year project that
proposed another transmission main, Pipeline No. 5 (now also known as the Second Supply
Project Pipeline) to carry additional water supply to the City and to blend water from the North
Fork Wellfield with Green River water during high turbidity events. Phase | of the project,
development of the wellfield, connecting pipe and reservoirs was completed in 1975.

Phase 11, design and construction of the transmission line, was hindered by politics and evolving
environmental laws in the early 1980s. The Second Diversion Water Right on the Green River
was finally awarded in 1986. In 1995, an agreement with the Muckleshoot Indian Tribe (MIT)
regarding the Green River was reached. All major permits and permissions for the construction
of the Second Supply Project Pipeline were acquired by 1997. By 2001, a partnership agreement
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between Tacoma Water, the City of Kent, the Lakehaven Utility District and the Covington Water
District was enacted which covers each participants’ rights and obligations regarding the use of
the Second Supply Project. On October 20, 2005 water began flowing through the entire length
of the 34-mile-long Second Supply Project Pipeline. On May 16, 2006 Tacoma Water made use
of the Second Diversion water right to meet demands for the first time. (Please see Section 2.2.3
Second Supply Project for additional information.)

2.2.2 Wholesale Customers

Tacoma first began providing wholesale water service in the late 1910s to the Cumberland Water
Cooperative. This small, residential community is served by pumping directly off Pipeline No. 1,
approximately five miles downstream from the Green River diversion. A listing of current
wholesale customers can be found in Table 2-1.

Currently, wholesale service is a small part of Tacoma Water’s operations. Approximately 6
percent of revenue is derived from this source.

TABLE 2-1
Wholesale Customers

Andrain Water Association

Black Diamond, City of

Bonney Lake, City of

Cascade Water Alliance

Cumberland Water Co-op

Curran Road Mutual Water Association

Enumclaw, City of

Fife, City of

Firgrove Mutual Water Co.

Mt Terrace Homeowners Association

Puyallup, City of

Rainier View Water Co.

RSN Enterprises (Shady Haven Mobile Park)

Valley Water District

Water District #111

Fruitland Mutual Water Company

In 2005, Tacoma Water negotiated a wholesale contract with the Cascade Water Alliance; an
alliance of King County water purveyors that includes the cities of Bellevue, Issaquah, Kirkland,
Redmond and Tukwila, the Covington Water District, the Sammamish Plateau Water and Sewer
District and the Skyway Water and Sewer District. Under the agreement, Tacoma Water is
committed to having water available to Cascade on October 1, 2008. Additionally, on June 27,
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2007 a wholesale water purchase agreement was executed with Fruitland Mutual Water
Company. Under the agreement, Tacoma Water will provide Fruitland Mutual with 750,300
MGD for average day use, 1.5 MGD for peak day use and 1.3 MGD for four-day peak use.
Information regarding the intertie required to begin providing wholesale water to Fruitland
Mutual can be found in Table 2 - 3.

The water supply commitments associated with Tacoma Water’s existing and contracted
wholesale water customers, as well as potential new customers, have been incorporated into the
2006 Update’s demand forecast as found in Chapter 5 — Water Demands. Additionally, details
regarding the intertie(s) associated with each wholesale customer can be found in Table 2 - 3.

Currently, as a condition of new wholesale water service, the purchasing water utility must
demonstrate to Tacoma Water that they have an ongoing program designed to achieve and
maintain levels of unaccounted for water consistent with industry standards.

2.2.3 Second Supply Project

To meet its own future water supply requirements, as well as to increase regional supply, Tacoma
Water has been developing the Second Supply Project since 1968. Tacoma Water, the City of
Kent, the Covington Water District and the Lakehaven Utility District (the “Partners”) participate
in the Second Supply Project under the terms of the Second Supply Project Agreement. Although
the Second Supply Project was developed as a joint venture known as the Regional Water Supply
System (RWSS) and operation and maintenance of the RWSS is jointly funded by the Partners,
the operation and maintenance of the RWSS is carried out entirely by Tacoma Water, in a manner
as described in the 2002 Second Supply Project Partnership Agreement.

The Second Supply Project consists of the following components:

e Green River water as allowed under Tacoma Water Green River Second Diversion Water
Right;

e The 34-mile-long Second Supply Project Pipeline;
¢ Improvements made at the Tacoma Water Headworks diversion dam and intake;

e Second Supply Project fisheries and environmental enhancements, including a new fish
trap-and-haul facility at the Headworks diversion dam;

e The right to store water as a result of the Howard Hanson Dam Additional Storage
Project; and

e New Treatment Facilities (disinfection, pH adjustment, fluoridation and ozone).

In addition to increasing water supply, the Second Supply Project increases flexibility and
reliability of water delivery in both Tacoma Water’s and the other Partners’ service areas,
particularly after the planned improvements to the Howard Hanson Dam are completed.

As project operator, Tacoma Water is responsible for the day-to-day operation of the Second
Supply Project and is obligated, consistent with the approved project annual budget then in effect,
to operate and maintain the Second Supply Project in a manner that is consistent with prudent
utility practice. Tacoma Water also is responsible as project operator for, among other things,
monitoring the delivery of project water to each participant, and calibrating and testing of the
master meter and all delivery meters no less than once each year.

After many years of preparation, major construction of the Second Supply Project began in 1999.
In 2000, the Tacoma to Federal Way portion of the Second Supply Project Pipeline was
completed and Lakehaven Utility District began receiving water from another portion of the
Tacoma Water system. In 2002, the upper ten miles of the Second Supply Project Pipeline was
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completed and placed in service, delivering water to the City of Kent and to the Covington Water
District. Changes to the Headworks diversion facilities, including the addition of a new fish trap-
and-haul facility, were completed in 2006. The new Phase | water treatment facilities
(chlorination, fluoridation and pH adjustment) were finished and placed in service in August
2005. Ozone treatment and an integrated operations center are anticipated to be completed by
2007. On October 20, 2005, Second Supply Project water began flowing through the entire 34-
mile-long Second Supply Project Pipeline.

The Second Supply Project also includes modifications to the Howard Hanson Dam to allow for
additional water storage for municipal supply purposes. The Howard Hanson Dam Additional
Storage Project includes the construction of a fish passage facility and certain environmental
mitigation features. Installation of the cofferdam, needed for construction of the fish trap-and-
haul facilities, is proceeding under USACE direction. The cofferdam placement and related rock
excavation work were completed in Spring 2006.

2.2.4 Satellite System Management Agency Services

On January 8, 1997, the Tacoma Public Utility Board approved Resolution U-9242 giving
Tacoma Water the authorization to apply for Washington State Department of Health (DOH)
approval as a satellite system management agency or SSMA.

A presubmittal conference was held on March 12, 1997, attended by Tacoma Water, DOH and
Tacoma-Pierce County Health Department (TPCHD) representatives to address the contents of
Tacoma Water’s SSMA plan and the requirements for SSMA approval. The first Tacoma Water
SSMA Program was incorporated into the Tacoma Water Comprehensive Water System Plan
Update, 2000, and therefore, was approved in conjunction with the 2000 Plan in September 2000.

Currently, SSMA services are offered to the City of Tacoma owned Narrows Airport water
system located on the Gig Harbor Peninsula.

Presently, Tacoma Water responds to requests for SSMA service by providing, in writing,
information to a requesting entity on services offered by Tacoma Water and alternatives to
Tacoma Water providing SSMA services. The complete Tacoma Water SSMA Program is
contained in Appendix A.

2.2.5 Interties

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

Tacoma Water currently has 20 emergency interties with ten local water purveyors. Tacoma
Water also has 20 metered wholesale connections to 14 local water purveyors. Additionally, nine
interties associated with the Second Supply Project and the Partners are in place. New emergency
interties and wholesale services are added at the request of local water purveyors. If the
emergency intertie provides benefit to Tacoma Water, then Tacoma Water will share the cost of
the intertie, commensurate with the benefit.

Tables 2-2, 2-3, and 2-4 contain the current emergency, wholesale and second supply pipeline
interties with Tacoma Water. Although the Cascade Water Alliance and Tacoma Water have
entered into a wholesale water contract, interties required to supply water to the Cascade Water
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Alliance are not yet in place. Additionally, the intertie required to begin wholesale water service
to Fruitland Mutual Water Company is not in place.
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2.3 Service Area

As highlighted above, Tacoma Water provides direct retail water service to customers; wholesale
water service to other municipal water systems; is a participant in a new regional water sharing
partnership, and; has been approved as a SSMA. The following section describes the areas to
which these different services are currently offered and areas to which such services could be
provided in the future.

2.3.1 Retail Service Area
Pierce County

The Public Water System Coordination Act (RCW 70.116) requires that a procedure be
established to identify the existing and future service areas of public water systems operating
within a “Critical Water Supply Service Area” (CWSSA). Pierce County was declared to be a
CWSSA in 1983, thus requiring the development of a coordinated water system plan (CWSP) and
the identification of exclusive water service areas by public water systems. It is through the
signing of a Standard Service Area Agreement Establishing Water Utility Service Area
Boundaries that water systems operating within Pierce County are granted an exclusive water
service area. Although not a requirement, Tacoma Water has chosen to develop Standard Service
Area Agreements with each of its adjacent water systems. Appendix F contains the most current
Tacoma Water Standard Service Agreements. Such agreements are also on file with Pierce
County Public Works and Utilities Department, the lead agency in the implementation of the
Pierce County CWSP.

The Municipal Water Supply — Efficiency Requirements Act, Chapter 5, Laws of 2003
(Municipal Water Law), amended the State Board of Health Code (43.20 RCW) to require that
municipal water suppliers provide water service to all new retail customers within a retail service
area under certain conditions. A retail service area is the area within which water is or will be
sold directly to the ultimate consumers.

According to the Municipal Water Law, a municipal water supplier has a duty to serve new
customers within its identified retail service area if the utility:

e Can provide water service in a timely and reasonable way;
e Has sufficient water rights, or uses water from a source that has a water right;

e Has sufficient capacity to serve the water in a safe and reliable manner as determined by
the DOH; and

e Is consistent with the requirements of any comprehensive plans or development
regulations adopted under chapter 36.70A RCW or any other applicable adopted
comprehensive plans, land use plans, or development regulations.

For the purposes of the 2006 Update, Tacoma Water’s Pierce County CWSP designated water
service area is synonymous with its retail service area as defined by the Municipal Water Law
and is, therefore, an area to which Tacoma Water is committed to providing water service in a
timely and reasonable manner. As such, this water service area includes both existing retail
customers and areas to which Tacoma Water is planning to provide water service in the future as
growth occurs consistent with the local jurisdiction’s comprehensive plan and zoning regulations.

The Pierce County CWSP allows designated water service areas to be amended in cases where
two or more water systems agree to a revision or in the event that the designated water purveyor
is found to be unable or unwilling to provide timely and reasonable water service. Tacoma Water
will continue the practice of revising its service area in cases where an adjacent water utility
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willingly relinquishes a portion of its exclusive service and expansion of service area is consistent
with Tacoma Water service area expansion policies. Additionally, should a water purveyor be
found to be unwilling or unable to provide timely and reasonable water service to its designated
service area, Tacoma Water will consider expanding its service area provided such an expansion
is consistent with Tacoma Water service area expansion policies. Tacoma Water’s service
expansion policies are detailed in Chapter 3 — Policies and Design Criteria.

Tacoma Water’s retail service area is generally depicted in Figure 2-1. (Please see Appendix O -
Tacoma Water Service Area Maps for Tacoma Water’s detailed parcel specific service area map.)
The service area includes the area within the corporate boundaries of the City of Tacoma, some
areas immediately adjacent to the corporate boundaries, and some areas to the south and east of
the City. Approximately 93 percent of the service area is in Pierce County, with seven percent in
King County. The service area generally follows the City’s pipelines and is roughly bounded on
the south by the military bases; on the north by 272nd Street in southern King County; on the
west by Puget Sound; and on the east by the Cascade foothills. In addition to providing water
service within the City of Tacoma, Tacoma Water also provides retail water service to residents
of the cities of University Place and Ruston. Retail water service is also provided to portions of
the cities of Lakewood, Orting, Bonney Lake, Fircest and Puyallup.

King County

Retail water service in King County includes approximately 3,250 services in the City of Federal
Way that were originally part of the King County Water District 106 system and 94 services in
unincorporated King County southwest of Cumberland that are served off of Pipeline No. 1.

Service area agreements required by the South King County CWSP in order to have an exclusive
water service area, are contained in Appendix G.

2.3.2 Wholesale Service Area

Currently, Tacoma Water is contracted to provide wholesale water to 15 purveyors in Pierce and
King counties. (See Table 2-1.) Additionally, in 2005, Tacoma Water negotiated a wholesale
contract with the Cascade Water Alliance, an alliance of King County water purveyors which
includes the cities of Bellevue, Issaquah, Kirkland, Redmond and Tukwila, and the Covington
Water District, the Sammamish Plateau Water and Sewer District, and the Skyway Water and
Sewer District. Under the Cascade Water Alliance contract, Tacoma Water is committed to
having water available to Cascade on October 1, 2008. The retail service areas of Tacoma
Water’s principal existing wholesale customers are contained in the respective utility’s water
system plan and are generally depicted on Figure 2-1.

The Pierce County CWSP identifies Tacoma Water as a regional water purveyor. Tacoma Water
will provide wholesale water service to water systems operating within Pierce County that request
wholesale service provided such service is consistent with Tacoma Water policy. Due to the lack
of a transmission network linking Tacoma to the Gig Harbor and Key Peninsulas, the likelihood
of providing wholesale water service west of the Narrows Bridge is slight.

2.3.3 Satellite System Management Agency Service Area

Tacoma Water has been approved by DOH as a SSMA for both direct and contract services.
Details regarding Tacoma Water’s SSMA Program can be found in Appendix A.

Direct Service Area

In general, Tacoma Water will require extension of water mains to any proposed development
located within its designated retail service area. Due to the existence of water mains located
within 1,000 feet of each other or due to the single ownership of large tracts of land, such as the
Cascadia development and the Frederickson Industrial Area, to which major water main
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extensions are planned, the likelihood of providing SSMA service within the Tacoma Water retail
service area is low.

Contract Service Area

The Tacoma Water SSMA contract service area is in Pierce County east of Puget Sound, west of
Range 7 East, and north of Township 16 North. Areas within Pierce County farther east and
south of the SSMA contract service area were judged to be too remote for reasonable service.

Tacoma Water will also consider providing SSMA management and operations services to small
independent systems in Pierce County east of Puget Sound, west of Range 7 East, and north of
Township 16 North, and to systems owned by other City of Tacoma departments despite location.
Currently, Tacoma Water is providing limited SSMA services to the Tacoma Narrows Airport, a
City of Tacoma owned system located south of the City of Gig Harbor.

2.3.4 Characterization

The Tacoma Water service area lies primarily within the drainage basin formed by the White and
Puyallup Rivers, which enter Puget Sound at Commencement Bay.

The bluffs, plateaus, and rolling hills of the western portion and the flat river plain valleys of the
remainder of the service area are representative of Puget Sound lowland areas. The lowland area
was formed as a result of regional glaciation that caused erosion and deposition during the ice
ages. The deposited materials include clay, silt, sand, glacial till, and a thin strata of peat. In
some places, the deposits may be as thick as 2,000 feet.

The climate of the area is temperate, with generally dry summers and wet, mild winters. Daily
temperatures average about 70 degrees F during the summer months, and 40 to 50 degrees F in
the winter. Temperature extremes in both seasons are generally of short duration. Seventy-five
percent of the annual rainfall occurs during the six months from October through March, with
November through January being the wettest months. Annual precipitation varies from 25 to 50
inches, depending on the specific location within the service area, with average precipitation
ranging from 30 to 31 inches.

The Tacoma Water service area built environment, including land use and growth trends, is
described in Chapter 4 — Land Use and Population.

2.4 Adjacent Systems
Twenty-six Group A public water systems share common boundaries with Tacoma Water.

A listing of these systems, including approximate number of connections, is contained in Table 2-
5. Figure 2-2 depicts service areas. A brief discussion of the larger adjacent water systems
follows.
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TABLE 2-5
Adjacent Water Systems

<1,000 1,000 — 10,000 10,000 — 25,000 >25,000
Connections Connections Connections Connections
e Bethel Water e City of Bonney e Lakewood Water e Lakehaven Utility
Company Lake District District
o City of Fife e City of Puyallup
e City of Orting e Figrove Mutual Inc
e Marion Water Co e  Fruitland Mutual
«  City of Buckley itz
e Parkland Light and
e Valley Water Water

System

e View Royal e City of Enumclaw

e Andrain Road * Spanaway Water

Water Co
e Bethel Ranchettes * TO".V” of
Steilacoom

e County Services

Inc e  Summit Water and

Supply
e Cumberland Water .
Cooperative e Town of Fircrest
e  Southwood Water

e Curran Road System

Water
e  Town of Milton

2.4.1 Lakewood Water District

The Lakewood Water District is located south of Tacoma Water’s service area, encompassing
primarily the City of Lakewood corporate boundaries. The District relies on groundwater as its
source of supply, but does maintain two interties with Tacoma Water to be used on an emergency
basis only. Facilities include 31 wells, of which 29 are active, and 13 storage tanks. In 2003, the
District provided water service to 15,864 service connections. The District recently purchased
water rights from Abitibi Consolidated Sales Corporation and intends to provide wholesale water
to Pierce County water systems as a result. The District currently provides wholesale water
service to the Town of Steilacoom (1996) and Summit Water and Supply Company (2003). A
water system plan amendment dated February 2005 is currently undergoing DOH review.

2.4.2 Lakehaven Utility District

The Lakehaven Utility District provides water (and sewer) service within most of the City of
Federal Way, small portions of the cities of Auburn, Pacific, Tacoma, Des Moines and Milton
and to approximately 18 square miles of unincorporated King County. Tacoma Water provides
direct service to a portion of the southwesterly section of the City of Federal Way, adjacent to the
District’s service area.

The District’s water system includes 400 miles of mainline, 24 wells and 12 storage tanks with an
approximate storage capacity of 31 MG. The District’s average day demands are approximately
11.5 MGD. The District serves a population of approximately 112,000 people. The District is a
partner in the Second Supply Project. District interties with Tacoma Water and associated with
the Second Supply Project can be found on tables 2-3 and 2-4.
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2.4.3 City of Puyallup

The City of Puyallup serves the majority of the incorporated city limits of Puyallup as well as
portions of unincorporated Pierce County. The City’s primary sources of supply are Salmon
Springs and Maplewood Springs. The City also has a total of five operating wells and an intertie
with Tacoma Water. A water system plan amendment dated May 2004 is currently undergoing
DOH review. According to this plan, current City of Puyallup sources of supply are sufficient to
serve system demands through 2021 after which additional source of supply development
improvements or additional reliance upon the Tacoma Water intertie will be required.

2.4.4 City of Bonney Lake

The City of Bonney Lake provides water service within the city limits of Bonney Lake as well as
to a large portion of unincorporated Pierce County. At the end of 2004, Bonney Lake provided
water service to approximately 10,300 customer accounts. Grainger Springs, Victor Falls
Springs, Tacoma Point Wellfield and Ball Park Well provide Bonney Lake’s water supply.
Additionally, in 2005, Bonney Lake entered into a wholesale water contract with Tacoma
Water for 935,000 gallons per day, average day use; 2,000,900 gallons per day, peak day
use; and, 1,800,810 gallons per day, for 4-day peak use.

Bonney Lake currently has a draft water system plan undergoing the DOH review process.
According to the City of Bonney Lake Comprehensive Water System Plan, Planning Commission
Review draft, March 2006, overall demands are expected to increase approximately 30 to 36
percent within the next 6 years and 51 to 68 percent within the next 20 years. It is estimated that
Bonney Lake has sufficient water supply from its groundwater wells, springs and wholesale water
contract with Tacoma Water to meet demands until approximately 2011.

2.4.5 Parkland Light and Water Company

The Parkland Light and Water Company water system is located to the south of the city limits of
Tacoma and includes a portion of Tacoma’s Urban Growth Area. Parkland’s water is pumped
from several aquifer levels of the Chambers-Clover Creek Watershed as it flows to Puget Sound.
Parkland owns thirteen wells which range from 30 to 630 feet deep and serves 7,550 retail
customers. Parkland entered into a tri-party agreement with the Lakewood Water District and
Summit Water and Supply Company in 2003 allowing water to be wheeled through the its system
from Lakewood to Summit. Parkland maintains one emergency intertie with Tacoma Water.
Currently, Parkland has a water system plan dated June 2006 undergoing the DOH review
process.

2.4.6 Firgrove Mutual Water Company

The Firgrove Mutual Water Company service area is located south of the City of Puyallup in an
unincorporated area of central Pierce County, within the Pierce County Urban Growth Area. As
year-end 2005, service connections totaled 7,642. While the service area was originally
developed at relatively low, rural densities of residential development, the area is experiencing
increasing urbanization, including higher residential densities as well as a mix of non-residential
uses. Firgrove maintains three wholesale water connections with Tacoma Water. The Firgrove
2002 Water System Plan recognizes that the system does not have sufficient water rights to
support 20 years of growth and therefore water is now being purchased from Tacoma Water, a
regional wholesaler.
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2.4.7 Summit Water and Supply Company

Summit Water and Supply Company serves approximately 5,175 customer accounts in a service
area located immediately to the east of the city limits of Tacoma. The majority of the service area
is zoned “rural separator” by the Pierce County Comprehensive Plan and is, therefore, located
outside the UGA. In addition to its own groundwater sources, Summit Water also maintains a
contract with the Lakewood Water District for wholesale water. Water from the Lakewood
Water District is wheeled through the Parkland Light and Water Company for Summit Water’s
use.

2.4.8 Rainier View Water Company - Southwood Water System

Rainier View Water Company’s Southwood system provides water service in unincorporated
southern Pierce County with approximately 40 percent of the service area located within the
Urban Growth Area. In 2001, during the development of the Southwood/Sound Water System
Plan, the water system recognized that it had committed its existing capacity, based on water
rights and would require additional sources of supply in order to provide for anticipated growth.
For purposes of water system plan development, the Southwood/Sound system projected an
increase of 700 new residential units per year between 2000 and 2010. Following the realization
that new sources of water were required, the Southwood Water System entered into a wholesale
water contract with Tacoma Water. Currently, the Southwood Water System maintains one
intertie with Tacoma Water to provide for wholesale water.

2.4.9 Fruitland Mutual Water Company

Fruitland Mutual Water Company serves approximately 3,579 connections partially within the
City of Puyallup and partially within unincorporated Pierce County in the area known as “South
Hill”. Fruitland Mutual Water Company currently has a water system plan undergoing the DOH
approval process and is anticipated to be approved shortly. According to the draft Plan, March
2006, average day demand is projected to exceed water rights near the year of 2010. On June 27,
2007 a wholesale water purchase agreement was reached with Tacoma Water. Fruitland Mutual
will prepare an amendment to its WSP to address this recent agreement.

Tacoma Water Pipeline No. 2 and Pipeline No. 4 run adjacent to or within the Fruitland Mutual
service area. In some cases, the properties fronting Pipeline No. 4 retain Tacoma Water service;
however, over time many of the customers have transferred to Fruitland’s distribution system.
(Note: New services required off of transmission mains are provided by Tacoma Water only if the
customer is within the Tacoma Water service area and if there is an existing manifold with room
to add the new service. If the property is located in unincorporated Pierce County, the required
property side shoestring service line can not be installed in the right-of-way. Instead, the property
owner requesting service is required to obtain easements from neighboring property owners prior
to Tacoma Water installing the service and meter in the obtain easement. Additionally, it is
Tacoma Water’s intention to work with the designated water purveyor to transfer services in
instances where water service is obtained directly from Tacoma Water’s transmission mains,)

2.5 Inventory Of Related Plans And Documents

Planning activities carried out by Tacoma Water, other City of Tacoma departments and other
jurisdictions impact the development of the 2006 Update. For example, in order to properly plan
for growth, local land use plans and CWSPs developed for a service area must be considered.
Watershed-based and regional planning activities also should be considered, in particular
watershed management planning activities developed under the Washington State Watershed
Management Act. Taken together, such planning activities - and resulting policies and
regulations - establish the framework under which Tacoma Water operates. Additionally, in the
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case of Tacoma Water documents, such documents may fulfill Tacoma Water’s system planning
obligations outside the water system plan development process and are, therefore, a supplement
to the 2006 Update.

2.5.1 Tacoma Water Division
Tacoma Water System Plan — 1980

The Tacoma Water System Plan, (EES, 1980) contains an evaluation of Tacoma Water’s system
facilities, existing and future water consumption requirements, and recommendations for system
improvements. Tacoma Water implemented all of the major recommendations of the 1980 plan
to the extent possible. Recommendations that were not implemented were updated and
incorporated into the 1987 plan. The 1980 plan assumed a future intertie with Seattle Public
Utilities (formerly Seattle Water Department) as a new source of supply (20 MGD) to Seattle’s
wholesale customers.

Tacoma Water System Plan — 1987

The Tacoma Water System Plan (EES, 1987) included a bibliography or references section,
updated the 1980 plan and focused on the following:

e Identifying major capital improvements and reviewing the financing and system policies
associated in meeting those needs.

o |dentifying public health and regulatory requirements.

e Coordinating water supply planning and development with adjacent utilities and local
governments.

Three wholesale areas also were identified in the 1987 Update: the North, the South and the West
supply areas. The Plan was completed in 1987 and approved by the Public Utility Board and
Tacoma City Council in 1988. King County issued conditional approval in 1989 subject to
development of a conservation plan; a mitigation program for the Second Supply Project Pipeline
project, and easement conditions for non-motorized trail use on the Second Supply Project
Pipeline right-of-way. All these conditions were met and approved by King County in 1993. In
the meantime, DOH had approved the water system plan in 1992.

Tacoma Water System Plan — 2000 Update

A primary focus of the 2000 Update was to demonstrate consistency with comprehensive plans
developed by jurisdictions as a result of the Washington State Growth Management Act (GMA).
New policies in the 2000 Update include:

e New service requires confirmation of water availability (GMA compliance);
e A reaffirmation of Tacoma Water as a regional service provider;

o Designation of Tacoma Water as a satellite management agency for small system
operation and ownership; and

e Conservation policies for major customer classes including irrigation, new power plant
installations and new large retail or wholesale customers.

The 2000 Update contained an integrated resource plan to determine the best approach to increase
water use efficiency and to select an optimal mix of resources to meet future system needs.
Resources evaluated in the integrated resource plan included: surface water alternatives,
groundwater alternatives, water reclamation and reuse and water conservation programs. The
Full Regionalization (Phased) scenario was chosen for implementation, with the key component
of this being the development of the Second Diversion water right and Second Supply Project
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Pipeline. (See Section 6.6.1 for additional information.) At that time, it was anticipated that the
Second Supply Project would include Seattle Public Utilities as a project partner.

The 2000 Update received DOH approval on September 15, 2000. The King County Utilities
Technical Review Committee reviewed and conditionally approved the 2000 Update on January
10, 2001. The Tacoma Public Utilities Board and Tacoma City Council approved the 2000
Update in January and February 2002, respectively. Additionally, the King County Council
approved the 2000 Update in January 2003.

Tacoma Water Business Plan

The Tacoma Water Business Plan, 2007-2016 identifies the operations and maintenance and
capital improvement needs for the 2007-2009 budget biennial and for the subsequent four
biennial budget periods. The business plan is re-evaluated and revised every other year as the
first step in establishing the upcoming biennial budget and associated rate cases. Priorities are
established based upon regulatory requirements, policy direction established for Tacoma Water
by the Tacoma Public Utility Board, customer expectations and financial impacts. Please see
Chapter 1 — Introduction for further explanation of the relationship between the Tacoma Water
Business Plan, 2007-2016, and the Tacoma Water, Water System Plan.

Emergency Operations Plan (2005)

To prepare for emergencies, Tacoma Water has prepared an Emergency Operations Plan (EOP).
The EOP details personnel, equipment and material needs during various kinds of emergencies.
Personnel coordination, leadership responsibility, checklists, phone numbers and addresses of key
people or groups and maps are included. Because potential emergency situations are varied, a
response plan that is flexible enough to adapt to most conditions is important.

The EOP is based upon the following assumptions:

e The EOP provides only a basic framework of how Tacoma Water and related agencies
will prepare for and respond to disasters. The EOP provides a basic starting point,
allowing for adaptation as needed. Sufficient reference material and contact information
is provided to allow for an appropriate level of initial response.

e Tacoma Water may be unable to satisfy all emergency resource requests during a major
emergency, disaster or catastrophe.

o Citizens are likely to need to rely on their own resources (including stored bottled water)
and provide for themselves for at least the first three days or a major disaster.

The EOP is further described in Chapter 8 — Operations and Maintenance Program.
Satellite Management Program

On January 8, 1997, Tacoma’s Public Utility Board approved Resolution U-9242 giving Tacoma
Water the authorization to apply to the Washington State Department of Health for approval to
become a satellite system management agency or SSMA. This authorization was further defined
by Tacoma Water’s Customer Service Policies, April 1997, which states:

““As state and federal regulations regarding design, management, operation and maintenance of
public water systems become more complex, small water system owners are finding it
increasingly difficult to own, manage and operate their water systems. In recognition of this, the
Division (Tacoma Water), as a state-approved Satellite Management Agency, will offer various
services (management and operations, contract services, or ownership) as deemed prudent and
feasible to new and existing water systems in Pierce County east of Puget Sound or other water
systems owned by other City departments.”
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The first Tacoma Water SSMA Program was incorporated into the Tacoma Water
Comprehensive Water System Plan Update, 2000 and, therefore, was approved in conjunction
with the 2000 Water System Plan in September 2000.

Once again, the Tacoma Water SSMA Program is incorporated into a water system plan update
process; therefore, the development of the 2006 Update serves as the required periodic review of
the Tacoma Water SSMA Program. Tacoma Water continues to meet the SSMA criteria as
demonstrated and documented by the contents of the Tacoma Water SSMA Program as contained
in Appendix A.

Water Shortage Response Plan (2005)

Tacoma Water’s Water Shortage Response Plan, March 2005 (WSRP), serves as a guide
regarding the best management of Tacoma Water’s supplies for the duration of any type of water
shortage. The WSRP outlines the actions available to reduce customer water demand, with
primary focus on non-essential water use (such as lawn watering) and additional actions that
Tacoma Water may adopt to reduce supply-side uses of water.

While typical water conservation programming involves ongoing promotion of efficient water
use, the WSRP is a short-term tool to organize reductions in water demand in concert with
appropriate supply augmentation. The WSRP is designed to complement Tacoma Water’s Water
System Plan and Habitat Conservation Plan (HCP). Additionally, the WSRP:

e Reinforces Tacoma Water’s objectives to be environmentally responsible and well
prepared to service our customers when dealing with water shortage and system
problems.

o Complements existing water conservation programs and provides guidelines and options
to address extended low flows in the Green River or reduced availability of groundwater.

o Provides a menu of possible responses to emergencies such as loss of well capacity or
loss of transmission capacity because of major water main or pumping system
disruptions.

Tacoma Water’s HCP includes provisions for reducing Green River water withdrawals to protect
important fish habitat. Depending on the severity of the water shortage affecting the Green River,
drought coordination meetings between Tacoma Water, local, state and federal resource agencies,
the MIT and USACE may be required to “fully explore all alternatives that will allow the
maintenance of guaranteed minimum stream flows” and to institute “consensus derived” water-
use restrictions. Before reducing river flows at the Auburn gauge below 250 cfs, Tacoma Water
is required to institute water-use restrictions consistent with Tacoma Water’s HCP and 1995
agreement with the MIT.

The WSRP includes four stages of response related to droughts or other supply shortages. These
include Advisory (Stage 1), Voluntary (Stage 2), Mandatory (Stage 3), and Emergency (Stage 4).
Stages 1 through 3 will be used in response to droughts and water system disruptions and Stage 4
will be used in response to disasters.

The WSRP is further described in Chapter 8 — Operations and Maintenance Program.
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Tacoma Water Habitat Conservation Plan, Green River Water Supply Operations and
Watershed Protection, July 2001

In 1998 the National Marine Fisheries Service (NMFS) listed Puget Sound Chinook as a
threatened species. Subsequently, the U.S. Fisheries & Wildlife Service (USFWS) listed bulltrout
as a threatened species. Pursuant to regulations, NMFS and USFWS have extended to these
threatened species the same level of protection the Endangered Species Act (ESA) provides for
endangered species. This level of protection includes a prohibition on “taking” the species, which
may include not only harm to members of the species, but also adverse effects or destruction of
habitat. This caused water utilities throughout the region to assess their potential liability under
the ESA. Tacoma Water approached these issues by developing a Habitat Conservation Plan
(HCP) under Section 10 of the ESA, approved by NMFS and USFWS in 2001, to protect its
source of supply operations on the Green River. Although the protection of the threatened
Chinook salmon was the incentive for plan development, the HCP eventually was approved to
provide coverage for 32 aquatic and terrestrial species.

By developing a HCP, Tacoma Water obtained a 50-year incidental take permit. Although an
incidental take permit is not required for Tacoma Water to continue operating its municipal water
supply system, having the permit substantially reduces Tacoma Water’s risk of violating the ESA
while operating its system. Withdrawing water without modifying operations in accordance with
the HCP could potentially lead to an illegal “take” of listed species such as Puget Sound Chinook
salmon.

The HCP provides a number of benefits for fish and wildlife as well as water users in the Central
Puget Sound region, including:

e The HCP provides for fish passage into and out of the upper Green River Watershed.
Passage was blocked to salmon in 1911 when Tacoma Water built its facilities that divert
water from the river to the pipeline to Tacoma. The facilities are at river mile 61 near the
community of Palmer in east King County.

e The HCP provides enhanced flows at critical times for fish in the Green River
downstream of Tacoma Water’s diversion facilities.

e The HCP serves as an umbrella for a number of agreements for river operations,
watershed operations and forest and land management to ensure a consistent approach to
fish and wildlife protection.

e The HCP ensures that Tacoma Water will be able to continue to supply water to some
300,000 people in Tacoma and Pierce and south King counties in an environmentally
responsible manner.

Tacoma Water’s HCP required careful coordination between two major operating entities. The
USACE facility at Howard Hanson Dam and the Tacoma Water Green River diversion dam
create fisheries impacts that can be addressed effectively only by working in a coordinated
manner. This situation is further complicated by ESA requirements that differ for Tacoma
Water’s and the USACE’s facilities. As a non-federal entity, Tacoma Water developed its HCP
under the provisions of Section 10 of the ESA. As a federal agency, the USACE entered
consultation with the NMFS and the USFW under Section 7 of ESA. Sections 7 and 10 have
differing requirements, time horizons and expectations for those who operate under their
provisions. Resolution of coordination issues has been and will remain one of the major
challenges to implementing the ESA in the upper Green River basin.

The HCP relies on well-coordinated actions by Tacoma Water and the USACE to address major
fisheries issues. In addition, a number of habitat conservation measures also address potential
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impacts of Tacoma Water’s land management operations on terrestrial species in the Upper Green
River basin. Although not the primary focus of this habitat conservation planning effort, listed
terrestrial species either are or may become present in the Upper Green River basin. Potential
impacts to these species have been addressed separate from water storage and withdrawal.

As stated previously, the central aspect of the HCP is a coordinated effort, which relies on actions
by Tacoma Water and USACE to address major fisheries issues. Key issues include:

Upstream fish passage around Tacoma Water’s diversion and USACE’s Howard Hanson Dam.

e Downstream fish passage through Howard Hanson Dam and past Tacoma Water’s
diversion.

e Reintroduction of large woody debris downstream of Tacoma Water’s diversion.
e Reintroduction of spawning gravels below Howard Hanson Dam.

e Fish habitat restoration both above Howard Hanson Dam and below Tacoma Water’s
diversion.

o Wildlife habitat conservation measures on Tacoma Water’s lands in the upper Green
River Watershed.

e Flow issues including minimum instream flows, storage of water for fisheries releases,
and increased regulation of Tacoma Water’s diversion for fisheries protection.

Tacoma Water’s mission as a public water supply utility causes stream flow issues to be the most
significant aspect of the HCP. Tacoma Water will voluntarily reduce its First Diversion Water
Right claim from the 400-cfs claim established in 1912 to the currently developed water
withdrawal of 113 cfs. Tacoma Water will also amend its water rights to incorporate the higher
instream flows previously agreed to with the MIT in a 1995 settlement agreement. Tacoma Water
will provide funding support for a project at Howard Hanson Dam to store 5,000 acre-feet of
water for stream flow augmentation during summer months. Tacoma Water will contract with the
USACE to support augmented flow releases from Howard Hanson Dam during low flow periods
by reducing Tacoma Water’s use of surface water during years when fall rains do not arrive when
normally expected. This battery of actions is the result of more than 15 years of discussions with
federal, state and local resource agencies, and the MIT, to determine how Tacoma Water’s
operations on the Green River could best be carried out with minimal adverse impact on Green
River fisheries.

The Tacoma Water HCP is the product of more than two decades of intense discussions with
federal, state, and local resource agencies, as well as a decade of discussions with the MIT.
Diligent water resource planning and numerous fisheries and habitat studies in the Green River
basin were conducted with the intent of designing a municipal water supply project that addresses
important natural resource needs as well as the water supply needs of a growing population.

In addition to preparing its HCP, Tacoma Public Utilities, in 2001, obtained ESA coverage for a
wide variety of utility maintenance activities by adopting and implementing the federally
approved “Regional Road Maintenance Endangered Species Act Program Guidelines.” Tacoma
Water has modified its operations to obtain coverage under this program for many of its day to
day operations. Please see Chapter 8 — Operations and Maintenance Program for additional
information.
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Water Reuse Feasibility Study, May 1994

The Water Reuse Feasibility Study identifies the technical and economic feasibility of treating
secondary effluent from three wastewater treatment plants within the Tacoma area to produce
reclaimed water for beneficial uses. Potential uses identified for reclaimed water include
irrigation and industrial processes. The landscape irrigation sites identified in the Tacoma area
include parks, cemeteries, golf courses and schools. Twelve companies in five representative
industrial segments were surveyed. The industry segments include metals, chemicals and
chemical packaging, paper products, building products and electrical utilities. For each identified
possible application site, estimates were made of the reclaimed water that could potentially be
used.

Six alternatives were developed and evaluated for treating and using the reclaimed water for
landscape irrigation and industrial processes. The alternatives range from using 0.7 MGD of
reclaimed water produced at the Central Wastewater Treatment Plant to treating a total of 19.3
MGD at the Central Wastewater Treatment Plan for industrial (15.9 MGD) and irrigation
purposes (3.4 MGD).

The study concludes that alternatives using reclaimed water for industrial processes appeared to
be more attractive than those alternatives using reclaimed water for landscape irrigation,
primarily because of the cost to install distribution facilities for a seasonal demand. Additional
study is recommended to further define the feasibility of industrial reuse in the Tacoma area.

In 1997, an Industrial Conservation and Water Reuse Assessment for the Simpson Plant and for
the Stone Consolidated paper mill (later known as Abitibi) studied the potential for reducing
water consumption in each facility. Since that time, the Stone/Abitibi paper mill has closed.

Simpson Tacoma Kraft Mill Conservation and Water Reuse Assessment, March 1997

The Simpson Tacoma Kraft Mill Conservation and Water Reuse Assessment was prepared to
evaluate ways to permanently decrease the water use at the Simpson Tacoma Kraft Mill through
appropriate and cost effective conservation, water recovery and/or water reuse measures. By
identifying ways to reduce water use at the Simpson Mill through decreasing fresh water use or
replacing fresh water with another water source - such as highly treated effluent, for appropriate
applications - Tacoma Water can apply the saved water as a new water source and make long-
term commitments with the water to meet anticipated future demands.

The conservation and water reuse assessment was conducted in the following stages and reached
the following conclusions:

Water Balance: The Simpson Mill’s daily fresh water consumption, based on March 1996 data,
was estimated at 20.3 MGD.

Conservation Measures: Five items are identified as new measures that could potentially reduce
water use by an estimated total of eight (8) MGD.

Water Quality: Water quality requirements were identified to determine subsequent processes and
equipment required for water recover and reuse.

Treatment Processes: It is estimated that up to 12 MGD of potable water could be replaced in the
Simpson Mill with recovered or reclaimed water provided required water quality levels, as
identified, could be met by the source water. Four treatment scenarios were evaluated.

Cost Effectiveness: The cost effectiveness of implementing recommended measures from a
Simpson Mill perspective and a Tacoma Water perspective is estimated. The assessment
concludes that the Simpson Mill has already implemented those conservation measures that were
the most productive and cost effective based on Simpson’s criteria. However, all of the
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conservation measures and two of the recovery measures appear to be worth of further
consideration when compared with Tacoma Water’s cost effectiveness criteria.

2.5.2. Comprehensive Land Use Plans

All jurisdictions to which Tacoma Water provides water service must prepare a comprehensive
plan as required by the Washington State Growth Management Act (GMA). Chapter 4 —
Population and Land Use contains a description of the growth and development patterns expected
as a result of the implementation of the individual jurisdiction’s comprehensive plans. The
following section describes the general goals and policy direction established in comprehensive
plans of those jurisdictions to which Tacoma Water provides retail water service, including
specific policy direction related to the provision of water service. Emphasis is given to the
comprehensive plans of municipalities to which Tacoma Water is the sole water purveyor (i.e, the
cities of Tacoma, University Place and Ruston).

City of Tacoma

Tacoma’s Comprehensive Plan is the City’s official statement concerning future growth and
development. It sets forth goals, policies and strategies for the health, welfare and quality of life
of Tacoma residents.

The Comprehensive Plan is adopted pursuant to the authority conferred by the Washington State
Constitution, Revised Code of Washington Chapter 36.70A, and Title 13 of the Tacoma
Municipal Code. The Comprehensive Plan consists of individual plan elements, including those
mandated by the GMA and implementing programs, all of which are adopted by the City Council.
The Plan includes five primary elements that address land use, housing, capital facilities,
transportation and utilities. The first GMA-required Comprehensive Plan was adopted in 1993
and has undergone yearly amendments since that time.

The Comprehensive Plan is based upon several basic assumptions, including the following related
to the provision of water service: In order to achieve its goals, the City should develop and
implement long-range and short-range plans and programs, develop effective regulations and
make capital improvements in accordance with the Comprehensive Plan.

The Comprehensive Plan contains ten goals which express the interests, aspirations and values of
the community. The goals are not mandates, but express the ideals the community is striving to
achieve over time. The following Comprehensive Plan goals relate to the provision of public
facilities and services, including water service:

e Provide optimum utility facilities and services that meet the community’s current and
future needs in a reliable, efficient, economic and environmentally responsible manner.

e Ensure conservation, protection, enhancement, and proper management of natural
resources and shoreline, while providing for a balanced pattern of development and the
needs of the community.

Please see Chapter 3 — Policies and Design Criteria for a discussion of the Comprehensive Plan
policies related to the provision of water service. Additionally, Chapter 4 — Population and Land
Use contains a discussion of the development patterns expected as a result of the implementation
of the Tacoma Comprehensive Plan.

Pierce County

The Pierce County Comprehensive Plan is a result of the 1990 State Legislature’s enactment of
the GMA. The Pierce County Comprehensive Plan has several goals with regards to domestic
water systems. These goals include:
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e Promoting reliable water service throughout Pierce County.

e Ensuring adequate water supplies for future growth.

e Supporting water conservation measures throughout Pierce County.

e Coordinating water resource planning.

e Implementing satellite management programs for new water systems.

e  Protecting the quality of groundwater used for domestic water supplies.

e Reviewing the previously adopted plans and correcting deficiencies and inconsistencies
that appear.

The Pierce County Comprehensive Plan was originally approved in November 1994 and
amendments have occurred since that time. The Plan has been codified as Title 19A of the Pierce
County Code.

Following the approval of the Comprehensive Plan, Pierce County began developing community
plans for subareas of the County. The community planning process has allowed local citizens to
express how the Comprehensive Plan and its development regulations will be carried out in their
specific communities. In several instances, the provision of water service within a community
planning area has been a concern to the citizen members of the planning board charged with
developing the community plan.

As required by the GMA, the Pierce County Comprehensive Plan contains the 20 year population
allocations for the County and its cities and towns on which UGA are sized. Pierce County
adopted the third iteration of the population allocations on March 20, 2004. A discussion of these
growth targets is contained in Chapter 4 — Population and Land Use as is a discussion of the
development patterns expected as a result of the implementation of the Pierce County
Comprehensive Plan.

King County

The first King County Comprehensive Plan was completed in 1964. The 1964 principles
continue to guide King County growth policies today. The 1985, King County Comprehensive
Plan identified an “urban growth boundary line”. This pre-GMA boundary limited growth to
areas with an existing infrastructure for facilities and services; protected natural resource lands;
stated that rural areas remain largely intact; and it guided cities, service districts and the private
sector in working together to manage growth responsibility.

Following the passage of the GMA, King County and cities within its boundaries developed the
King County Countywide Planning Policies to meet the GMA requirements and to coordinate
planning among all of its jurisdictions. The policies established an UGA within the western one-
third of King County where most growth and development is projected to occur.

The first King County Comprehensive Plan resulting from the passage of the GMA occurred in
1994. Special designations are made to include agricultural production districts for the protection
of farming areas, provisions for housing on larger lots in the rural area, forest production districts
for the continuation of large-scale forestry activities, and open space areas for protection of the
natural environment. The King County Comprehensive Plan has been amended several times,
with the latest amendment approved by the King County Council on July 25, 2005.

Although the King County Comprehensive Plan recognizes potable water service is not provided
by King County itself, the Comprehensive Plan does stress the importance of regional water
supply planning, including the development of a King County regional water supply plan.
Additionally, the King County Comprehensive Plan requires the King County Utilities Technical
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Review Committee, when reviewing water system plans, to encourage water purveyors to include
aggressive conservation and reuse measures in water systems plans where applicable.
Additionally, the King County Comprehensive Plan supports the use of interties that allow the
transfer of water resources among water utilities in urban areas to meet the projected demands for
growth.

King County adopts growth targets for its cities and towns as required by the GMA. Such growth
targets and a discussion of the development patterns expected as a result of the implementation of
the King County Comprehensive Plan for the small portion of unincorporated King County
served by Tacoma Water is presented in Chapter 4 — Population and Land Use.

University Place

The first University Place Comprehensive Plan was adopted on July 6, 1998, and was amended

on December 6, 2004. The University Place Comprehensive Plan reflects a community vision of
how University Place should grow and develop over the next 20 years. Four policies encompass
the entire Comprehensive Plan, including the following related to the provision of water service:

University Place shall participate in coordinated and joint planning efforts with the County and
neighboring jurisdictions to achieve desired patterns of growth, capital improvements and
protection of natural areas, greenbelts and open space. The City also shall pursue contracts,
franchises and interlocal agreements with other jurisdictions to provide quality and cost effective
services to citizens.

The University Place Comprehensive Plan recognizes that water service is provided by Tacoma
Water, but notes that reliability and cost are concerns citizens of University Place have related to
utility provision. The Utilities Element policies promote reliable and cost-effective utility
services for the community by pursuing a cooperative approach with utility providers.

Chapter 4 — Population and Land Use contains a discussion of the expected development trends
resulting from the implementation of the University Place Comprehensive Plan.

Federal Way

The first Federal Way Comprehensive Plan (FWCP) was adopted on November 21, 1995, and
currently undergoes annual amendments. The FWCP lays out a vision for the future of Federal
Way during a 20 year period and responds to the requirements of the GMA. The FWCP
recognizes that the majority of the City is provided water service by the Lakehaven Utility
District, with a small portion of the City provided water service by Tacoma Water.

A discussion of the expected development trends resulting from the implementation of the
Federal Way Comprehensive Plan for the small portion of the City served by Tacoma Water is
presented in Chapter 4 — Population and Land Use.

Other Pierce County Municipalities (Puyallup, Bonney Lake, Orting, Fircrest and Lakewood)

Tacoma Water provides water service to portions of the cities of Puyallup, Bonney Lake, Orting,
Fircrest and Lakewood. For the majority of these areas, service is occurring within city limits due
to annexation of previously unincorporated areas and/or as a result of a mutual agreement
between the jurisdiction and Tacoma Water. Additionally, the majority of these areas are fully
built-out and are not, therefore, expected to result in additional customers. Actual customer
counts, year 2005, follow:

e Puyallup: 71 Accounts
e Bonney Lake: 12 Accounts

e Orting: 6 Accounts
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e Fircrest: 74 Accounts
e Lakewood: 35 Accounts

All municipalities within Pierce County prepare Comprehensive Plans as required by GMA.
Tacoma Water will continue to provide water service within other jurisdictions’ city limits
consistent with individual comprehensive plans and development regulations.

2.5.3 Coordinated Water System Plans

Coordinated water system plans are prepared for areas declared to be a “Critical Water Supply
Service Area” as authorized by the Public Water System Coordination Act (RCW 70.116). The
Tacoma Water service area is covered under the Pierce County CWSP and the South King
County CWSP.

Pierce County Coordinated Water System Plan (2001 Update)

The Pierce County CWSP was developed under the direction of the Piece County Water Utility
Coordinating Committee (PCWUCC) with assistance by Pierce County Public Works and
Utilities, Pierce County Planning and Land Services and the TPCHD. The members of the
PCWUCC represent the collective efforts of all public water systems in the County with more
than 50 service connections.

The purpose of the CWSP is to assist the area’s water utilities in establishing an effective process
for planning and development of public water systems, coordinating such efforts with County
land use planning activities and restricting the proliferation of small public water systems. The
CWSP accomplishes this by establishing future service area boundaries, minimum design
standards, service review procedures, water system review procedures, appeals procedures, long-
term regional water supply strategies, water conservation program and goals and a satellite
system management program. The Pierce County Public Works and Utilities Department serves
as the Lead Agency in the implementation of the CWSP. The original CWSP was approved by
the Pierce County Council in 1988 and has been updated twice since that time.

South King County Coordinated Water System Plan (1989)
The South King County Coordinated Water System Plan (EES, 1989) consists of two parts:
e Aregional supplement.

o Individual water system plans prepared by the utilities for their designated service areas.
Those individual plans must be consistent with the policies and procedures of the
regional supplement.

The responsibility for developing the South King County CWSP lies with King County and the
South King County Regional Water Association (SKRWA). The SKRWA is a group of water
purveyors who assumed the responsibility of obtaining grant funding from the DOH for
preparation of the South King County CWSP. Tacoma Water’s service are extends into the
southern portion of King County and includes the southwestern portion of the City of Federal
Way. For that reason, Tacoma Water’s Plan has been prepared in conformance to the standards
of the South King County CWSP.

The South King County CWSP recognizes surface water from the City of Tacoma’s Pipeline No.
5 is integral to long-term supplies for South King County utilities. Additionally, the CWSP
recognizes that conservation efforts are a necessary management tool which serves to delay the
need for new source development.

However, the CWSP also recognizes that it is unlikely that conservation efforts will permanently
eliminate the need for future sources of supply. The CWSP contains a recommended water
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conservation program estimated to bring about an eight percent reduction in overall consumption.
It is the intent of the CWSP that individual utilities would have a conservation plan in place by
1995 and would achieve reductions by the year 2000.

The South King County CWSP was approved by the King County Council in 1990.
2.5.4 Washington State Watershed Management Act

In 1998, the Washington State Legislature passed the Watershed Management Act to address
increasing water demand, water quality issues and the loss of critical habitat for fish and wildlife.
Participating in the planning process is optional, with grant funding available for those
watersheds choosing to participate. Jurisdictions within the Chambers-Clover Creek Water
Resource Inventory Area (WRIA) choose to participate in watershed planning under the
Watershed Management Act. Watershed planning under the Watershed Management Act has not
been implemented in the Puyallup-White or Green-Duwamish WRIAs.

Chambers-Clover Creek WRIA

The Chambers-Clover Watershed Management Plan Project began in 1998 with meetings of the
Initiating Governments: The Puyallup Tribe of Indians, Pierce County, the City of Tacoma and
the Lakewood Water District. The Planning Unit was formed in 1999 and met through
September 2004. Under the guidance of the Planning Unit, a Chambers-Clover Watershed
Technical Assessment was prepared, followed by the Chambers-Clover Creek Management Plan.
At the September 2004 meeting, the governmental entities on the Planning Unit were unable to
reach consensus on the draft Watershed Management Plan and the planning process halted. One
of the primary reasons the plan did not receive approval was due to concerns regarding the
inability of the Technical Assessment to provide key data.

The Initiating Governments, including the City of Tacoma, have continued to meet following the
halting of the planning process to try and move forward with development of a locally driven
water management plan. Discussions have focused on identifying and addressing the key data
gaps that were identified through the Technical Assessment and subsequent meetings of the
Planning Unit.

2.5.5 Clover-Chambers Creek Basin Groundwater Management Program

In 1991, the Clover-Chambers Creek Basin Groundwater Management Program was developed
and completed as a result of the Washington State Department of Ecology (Ecology) declaring
the Clover-Chambers Creek Basin a Ground Water Management Area under authority of
Washington Administrative Code (WAC 173-11). The program was prepared for the Clover-
Chambers Creek Basin Ground Water Advisory Committee with the Tacoma-Pierce County
Health Department (TPCHD) serving as the lead agency. The ruling was made because of the
concern over the increasing water quality deterioration of the Clover-Chambers Creek aquifer,
which serves as the drinking water supply for large portions of Pierce County.

Members of the Ground Water Advisory Committee were selected to represent a broad spectrum
of interests within the basin. EXxisting systems of protecting and managing the Clover-Chambers
Creek Basin groundwater resources were analyzed to identify any deficiencies. Alternatives for
rectifying each deficiency were developed, and, ultimately, a recommended set of alternatives
was combined to form the Preferred Program. The intent of the Preferred Program is to prevent
potential groundwater quality and quanity problems by investing in prevention measures, rather
than cleaning up later. The Preferred Program contained the following three goals:

e Protect the Clover-Chambers Creek Basin aquifer from the impacts of all significant
sources of contamination.
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o Ensure safe and sustained supplies of drinking water for the residents of the Clover-
Chambers Creek Basin.

e Increase the public recognition of the importance and vulnerability of the Clover-
Chambers Creek Basin aquifer.

In October 1991, Ecology certified the program under WAC 173-100, thereby requiring affected
local governments to adopt or amend policies, regulations, ordinances, and/or programs necessary
for implementation of the provisions of the Groundwater Management Program within their
respective jurisdictional authorities.

Since 1991, Tacoma Water has drafted a Wellhead Protection Plan and adopted an ordinance to
protect the South Tacoma Aquifer area, a region of the Clover-Chambers Creek Basin. Please see
Chapter 9 — Water Quality for additional information regarding the Tacoma Water Wellhead
Protection Plan.

2.5.6 Endangered Species Act (ESA) Response Plans

In 1998 the federal government listed salmon, steelhead and bull trout across Washington State as
threatened under the ESA. This listing creates a federal responsibility to restrict actions that harm
these fish and to create a recovery plan. The 1998-1999 Legislature passed the Salmon Recovery
Act (RCW 77.85) which created a local watershed planning process to identify both immediate
and long-term salmon recovery actions. In this way, Washington has agreed to assist NOAA, one
of two federal agencies responsible for implementing the ESA, in its efforts to write a salmon
recovery plan for the state by developing regionally-based draft recovery plans for submittal to
NOAA. Washington State created seven regions to respond to ESA listings. Five of these areas
have regional groups established to prepare recovery plans, including the Puget Sound Shared
Strategy responsible for coordinating planning activities for the Puget Sound area. Through the
Puget Sound Shared Strategy, proposed habitat plans for 15 major watersheds are being combined
to serve as the region’s response to the listing of Chinook salmon under the ESA.

Salmon Habitat Plan for the Green/Duwamish and Central Puget Sound Watershed

A forum of local governments approved the Salmon Habitat Plan for the Green/Duwamish and
Central Puget Sound Watershed (WRIA 9 Habitat Plan) to serve as a multi-jurisdictional ESA
response for the Green/Duwamish and Central Puget Sound Watershed (WRIA 9). The WRIA 9
Forum of Local Governments includes all the local governments — 15 cities and King County — in
the watershed. Tacoma Water participated as a partner to the process due to the use of the Green
River as Tacoma Water’s primary water resource. Implementation of the plan will occur in 2006
and beyond.

The WRIA 9 Habitat Plan establishes long-term population targets for summer/fall Chinook
salmon. Additionally, the recommendations in the WRIA 9 Habitat Plan are intended to improve
the three other viable salmonid population parameters by:

e Increasing productivity (growth rate) of the population;
e Improving diversity in terms of genetic makeup and behavioral traits; and

e Improving the spatial structure of the population to better distribute fish to take advantage
of good habitat and to lower risk from catastrophic events.

For the Upper Green River subwatershed — the location of the Tacoma Water diversion dam — the
WRIA 9 Habitat Plan focuses on the actions and policies that address the following key salmon
habitat needs:
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o Facilitate Chinook salmon and bull trout access above Howard Hanson Dam and the
Tacoma Headworks by providing passage upstream for adults and downstream for the
young fish;

e Protect and restore riparian habitat along the Upper Green River mainstem and major
tributary streams; and

e Protect and restore natural sediment movement by reducing road failures.

Beginning in 2007, adult salmon migrating upstream will be collected at the Tacoma Water
diversion dam. The fish will be released into the Upper Green River to spawn, opening up the
upper watershed to salmon for the first time since 1911.

2006 Update — Final DOH Submittal 2-31



CHAPTER 3

POLICIES AND DESIGN CRITERIA




CHAPTER 3

POLICIES AND DESIGN CRITERIA

3.1 Introduction

This chapter presents Tacoma Water’s policies and design criteria. Other chapters in this 2006
Update discuss the federal, state and local laws, regulations and policies that influence the
development of the Tacoma Water policies and design criteria. Taken together, the Tacoma
Water policies and design criteria, along with federal, state and local laws and regulations, guide
the operation and maintenance of the Tacoma Water system on a daily basis and guide the
planning for growth and improvements to the water system.

3.2 Policies

The activities of Tacoma Water are guided by a number of policy documents. Among these
documents are:

e Water Rate Ordinance and Customer Service Policies
e City of Tacoma Comprehensive Plan

e Tacoma Water Satellite System Management Program
e Tacoma Water Rate Policy

e Tacoma Water Comprehensive Water System Plan

The above listed documents contain policies which help guide legislative decisions,
administrative actions and the development of Tacoma Water programs, activities and budgets.

In simplistic terms, the policies serve as the “rule-book” for Tacoma Water management and staff
as well as existing and future Tacoma Water customers. Each of the listed policy documents are
covered in some detail in the following section, with particular emphasis placed on the “Water
System Plan”.

Taken together, the overall objective of Tacoma Water policies is to ensure the implementation of
the following Tacoma Water mission:

Protect the public health of the people of Tacoma and our service area by providing high quality
water service. Make home life more enjoyable and economic development possible with the
quality and reliability of the service we provide. Act in a socially and environmentally
responsible manner. Make Tacoma a better place in which to live.

3.3 Water Rate Ordinance and Customer Service
Policies

The primary purpose of the Water Rate Ordinance and Customer Service Policies is twofold: to
assist potential customers in obtaining water service and to guide Tacoma Water employees in
providing such service to customers. The following major subject areas are addressed:

e Service within and outside the present service area
e Service inside and outside city limits
e Services and meters

e Direct service from supply and transmission pipelines

2006 Update - Final DOH Submittal 3-1



o Interties

e Cross connections

o New service connections

e Water service construction charges
e Fire hydrant use

o New main extensions

Please see section 8.3 for additional information.

3.4 City of Tacoma Comprehensive Plan

The City of Tacoma Comprehensive Plan (Comprehensive Plan) guides decisions concerning
land use regulations, programs, capital improvements and services. As a City of Tacoma
department, Tacoma Water operations must be consistent with the Comprehensive Plan.

The Comprehensive Plan does recognize, however, that policies specific to each City-owned
utility are developed outside the comprehensive plan process and are contained in utility specific
plans. Instead, the Comprehensive Plan contains general service provision policies which are
broad in nature and address basic utility needs throughout the community. In this regard, the
Comprehensive Plan states: “In addition to the general service provision policies, each City-
owned utility adheres to their respective service directives and policies outlined in their resource
and business plans”.

The general service provision policies contained in the Utilities Element address the following
subjects:

e Growth and Development

e Planning Coordination

e System Location and Design
o  Utility Corridors

e Urban Growth Areas

In order to implement policies as contained in the capital facilities and utilities elements of the
Tacoma Comprehensive Plan, the City has adopted level of service standards for essential capital
facilities. The adopted level of service standard for water is 442 gallons per day per equivalent
residential unit (ERU).

Please see Chapter 4 — Growth and Land Use for a discussion of the growth and development
trends expected as a result of the implementation of the Tacoma Comprehensive Plan.

3.5 Satellite System Management Program

Tacoma Water is approved as a Satellite System Management Agency (SSMA) to own and/or
operate more than one public water system without the necessity for physical connection between
the systems. As such, Tacoma Water offers various services as deemed prudent and feasible to
new and existing water systems in Pierce County east of Puget Sound or to water systems owned
by other City of Tacoma departments. Appendix A contains the Tacoma Water SSMA Program,
including direct service and contract service policies and procedures.
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3.6 Water Rate Policy

The purpose of Tacoma Water’s Rate Policy, as adopted by the Public Utility Board, is as
follows:

The Water Rate Policy gives direction to planning decisions and helps ensure that the
Department of Public Utilities provides an adequate supply of safe, clean water to all customers
efficiently, reliably and at the lowest possible cost consistent with prudent utility management.

Individual policies forming the Water Rate Policy are organized around the following 5 guiding
principles for water rate decisions:

e Water Rates Should Ensure Adequate Supply

o Water Rates Should Be as Low as is Responsible
e Water Rates Shall be Fair

e Water Rates Should be Stable and Understandable

e Water Rates Should be the Product of Customer Involvement

3.7 Water System Plan Policies

A water system plan provides the justification to the DOH — and local land use authorities - of a
water utility’s ability to provide water service to its identified service area currently for the future.
Therefore, Tacoma Water’s Water System Plan Policies guide the planning and development of
the Tacoma Water system.

DOH has established a list of policies which should be addressed in a water system plan.
Additionally, the Municipal Water Law of 2003 establishes a “duty to serve” requirement for
water utilities within the utility’s retail service area. In order to address this requirement, water
system plans are expected to contain a description of how a utility responds to requests for new
water service. Tacoma Water’s response to the DOH policy list and the Municipal Water Law
follow.

3.7.1. DOH Service Area Policies

For ease of review, Table 3-1 provides a list of the DOH water system plan policies and a
description of the policy and associated Tacoma Water policies and citation of the source
document containing the policy.
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Table 3-1

DOH Service Area Policies

DOH POLICY POLICY
NAME DESCRIPTION TACOMA WATER POLICY SOURCE
WHOLESALING Conditions which Wholesale service may be made Customer

will be allowed.

proposed residential development under
20 lots in size, and where the shortest
route from the proposed development
and connection to the water system is
greater than 1,000 feet, Tacoma Water
will consider other options to serve
including main extension or SMA
operation until main extension occurs.

OF WATER must be met to available to all water purveyors operating Service Policy
obtain a wholesale in compliance with DOH regulations and 15
agreement, in accordance to resource availability. Tacoma
including the Wholesale service is subject to the City’s Municipal Code
conditions of conservation and curtailment plan and 12.10.400.F
service for system development charge. Wholesale
wholesaling water. customers may elect to take service

under a short-term contract or with firm
long-term supply assurance.
WHEELING OF | Conditions metfor | tacoma Water does not wheel water n/a
WATER water to another through its water system at this time. In
system, i.e., the event Tacoma W_ater is requested to
compatible water wheel water throqgh its water system,
quality, Taco.ma Water will negotiate a case-
engineering, etc. speglflc wheeling agreement with the
applicable water system(s).
ANNEXATION How city Availability of service within the Customer
POLICY annexation relates established annexation area and the Service Policy
to the provision of Division’s service area will depend on a 5.
water service. potential customer’s willingness to sign a
petition agreeing to support future
annexation.
DIRECT New developments Tacoma Water is approved to provide Satellite
CONNECTION directly connect to SMA direct service within its retail service System
AND REMOTE existing water area. In general, Tacoma Water will Management
SYSTEM system, or whether require extension of water mains to any Plan
POLICY satellite systems proposed development. For any
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DOH POLICY POLICY
NAME DESCRIPTION TACOMA WATER POLICY SOURCE
DESIGN AND Minimum design Construction of the Tacoma Water Construction
PERFORMANCE | and performance system occurs in accordance with Project
STANDARDS standards for new standards of the Washington State Specifications
POLICY development. Department of Transportation/American
Public Works Association (APWA)
Standard Specifications for Road, Bridge
and Municipal Construction, including
APWA Amendments and State
Amendments, the American Water Works
Association (AWWA) Standard
Specifications, the most current State of
Washington, Department of Ecology
“Criteria for Sewage Works Design” and
applicable local jurisdiction regulations.
SURCHARGE City’s surcharge for | Rates for retail and wholesale customers Water Rate
FOR OUTSIDE customers outside located outside the corporate boundaries Policy — C.8.
CUSTOMERS corporate limits. of the City of Tacoma will be 20 percent City of Tacoma
higher than rates f(_)r |n_S|de (_3_|ty L|m|_ts. Comprehensive
Tacoma Water maintains utility service Bl Ui fes
reliability and rates such that they are an EIerﬁent U-
inducement for future annexation. GD-2 '
URBAN Responsibility of The City of Tacoma should be the City of Tacoma
GROWTH service provided in primary provider of services within its Comprehensive
AREAS the UGA, how designated urban growth area. The Plan, Utilities
provided and how same level of service should be applied Element, U-
financed. throughout the service area of City- UGA-1, U-GD-
owned utilities. Tacoma Water provides 7
water service to most of the City’s UGA.
OVERSIZING City provides funds Tacoma Water will consider providing Customer
POLICY to install larger funds to install larger than currently Service Policy
than needed needed facilities, including system 27
facilities to allow for | extensions, in cases where such
future oversizing will result in an overall benefit
development, if to the distribution grid.
needed.
CROSS Policy on The control or elimination of cross Customer
CONNECTION regulation of cross- connections shall be accordance with Service Policy
CONTROL connections, Washington Administrative Code and City | 16.
PROGRAM including steps Code Section 12.10.220. Furnishing of Tacoma.
taken if a cross- service shall bfa contingent upon t_he Municipal Code
connection is customer providing cross connection St
discovered. control. If an immediate hazard to health 12.10.220
is caused by the cross connection, water
service to the premises shall be
discontinued until the cross connection
has been eliminated or protected.
EXTENSION Policies regarding Extensions of permanent main are paid Customer
POLICY extension of the for by development via the private Service Policy
system, including contract process. The developer shall 25. Customer
identification of select a contractor experienced in ductile Service Policy
responsible party. iron water main construction and enter
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DOH POLICY POLICY
NAME DESCRIPTION TACOMA WATER POLICY SOURCE

Design standards into an agreement with the contractor and | 28.

and payment Tacoma Water for construction of the

included in extension. Tacoma Water is responsible

conditions of for the design, planning and Tacoma

service. specifications as well as the inspecting of Municipal Code
all work completed via a private contract. Section
Upon completion of construction and 12.10.170;
satisfactory pressure testing and 12.10.200
sampling occurs by Tacoma Water, the
ownership of the newly constructed main
will be turned over to Tacoma Water.
The developer is responsible for all costs
incurred by Tacoma Water for
preparation of plans and specifications,
construction inspection, pressure testing,
flushing and other work necessary to
complete the new water main to Tacoma
Water standards and specifications.

LATE-COMER Policy on allowing In the event a premise(s) requiring water Customer
AGREEMENTS late-comer service does not abut a permanent water Service Policy

agreements for
those who propose
to extend the water
system and
provisions of pay
back.

main, a water main charge is collected
prio to service main construction. When
a permanent main is constructed in the
abutting right-of-way, the originally
collected water main charge(s) is
provided to the developer of the new
main.

19.

Tacoma
Municipal Code
Section
12.10.350
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3.7.2. Municipal Water Law

Tacoma Water is committed to providing timely and reasonable water service within its
designated retail service area. For ease of review, the following section describes how Tacoma
Water responds to requests for new water service as detailed in the DOH document Interim
Planning Guidance for Water System Plan/Small Water System Management Program
Approvals, March 2004.

Tacoma Water’s process for service requests, including time frames:

Following payment of required fees, requests for new water service are fulfilled within two weeks.
In cases where new water mains are required, design work associated with the new main will
begin within 30 days of receiving appropriate payment. Water availability requests have a 48-
hour turn-around. (Please see Section 8.3.2 and Appendix L for additional information regarding
Tacoma Water’s Water Service Request Process.)

How Tacoma Water determines that system capacity is adequate to provide new water
service:

Tacoma Water’s hydraulic modeling work is the primary tool used to determine if system
capacity is adequate to provide new water service. Water demand forecasting and water system
plan development also serve a role in determining whether or not water system capacity is
adequate, particularly on a system-wide scale. Review of zoning, level of service requirements
and water quality constraints are also important in determining system capacity.

Tacoma Water’s conditions of a non-technical nature that may affect the ability to provide
new water service (i.e. annexation procedures):

As a condition of new water service for irrigation needs for new cemeteries, large parks and golf
courses; and for retail and wholesale customers requiring a three inch or larger meter, the
customer must demonstrate to Tacoma Water that they are committed to the use of exemplary
water conservation measures. In the case of irrigation needs, the new customer will need to
provide an evaluation of other potential sources of water. In the event that water service is
provided by Tacoma Water, the service will be considered an “interruptible water supply.”
During water system emergencies and/or dry conditions, water service may be reduced in
compliance with Tacoma Water’s Shortage Response Plan. In the case of new wholesale water
purchase, the purchasing utility must demonstrate that they have an ongoing program designed
to achieve and maintain levels of unaccounted-for water consistent with industry standards.
Proponents of new power plants will be strongly encouraged to utilize air cooling or other water
efficient technology. If evaporative cooling is utilized Tacoma Water will require certain
conditions be adhered to by the owners of the power plant, including a joint review every five
years.

Tacoma Water’s procedure for granting or requesting extensions of time during a water
service related project:

Tacoma Water has adequate resources to respond to requests for water service within its water
service area and has not, therefore, had a need to establish a procedure for granting extensions
of time during a water service related project.

Tacoma Water’s procedure for handling disputes and appeals when water service requests
are denied:

In the event the local health authority declares a residence is unfit for human habitation and
water service is shut-off as a result, the Tacoma Water customer may request a hearing with the
water superintendent to request restoration of water service.
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3.8 Performance and Design Criteria
Performance and design criteria apply to the following items related to the water system:
o Water supply
e Storage reservoirs
e Transmission system
o Distribution system
e Water system losses
o Fire flow requirements
e Pressure zones
e  Pump stations

Minimum performance and design specifications are provided by the Pierce County Coordinated
Water System Plan (CWSP) and the Sizing Guidelines for Public Water Systems (DOH, 1983).
DOH sizing guidelines were actually updated in 1999; however, the water system analyses were
complete by that time. As Tacoma initiates changes or additions to the water system, the latest
DOH standards will be used. Appendix C also includes a list of applicable regulations and
guidelines. A utility may choose to adopt more stringent standards than those presented in the
previously named documents; however, as a minimum, Tacoma Water complies with the
aforementioned specific actions and guidelines.

3.8.1 Water Supply

Water supplies are regulated by Ecology and DOH. As stated in the Pierce County CWSP,
sources of water must meet Ecology and DOH regulations and guidelines, including WAC 173-
160, WAC 246-290, and WAC 246-293. Water rights must be obtained in accordance with
Ecology regulations and procedures (RCW 90.03 and RCW 90.44).

The water sources must be able to reliably provide sufficient water to meet average day demands
and specific peaking demands. For example, if sources are not designed to meet short-term, peak-
hour demands, then equalizing storage will be necessary. Sources must also meet minimum
aquifer/source reliability (safe yield), water rights reliability (adequacy assessment), and facilities
reliability (back up power and/or multiple sources) as defined by DOH.

3.8.2 Storage Requirements
Storage requirements are based on four volume components:
e  Operational volume
e Equalizing volume
e Standby volume
e Fireflow volume

The following sections present the design criteria for the storage components. The criteria defined
here are used in Chapter 10 — System Analysis.
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Operational Volume

Operational storage volume is that amount of water used to ensure that pumps do not cycle too
often and may also be used to make-up for the lack of sensitivity in level sensing equipment.
Operational volumes are additive to other components of storage.

Equalizing Volume

Equalizing volume is required to supplement production from water sources during high

demand periods. It is the total volume needed to satisfy peak system demands in excess of the
hydraulic capacity of the supply system. Equalizing volume requirements are greatest on or
around the day of maximum system demand. They are most often analyzed over a 24-hour
demand cycle, although a longer cycle can be used. The water system is

hydraulically balanced when supply facilities and connecting pipelines can replenish the
equalizing volume at a rate sufficient to fill the reservoir during the late evening/early

morning replenishment hour on the day of maximum demand. Sufficient equalizing storage must
be provided in combination with the supply pumping system to ensure that maximum
instantaneous flow demand be met when it occurs and for its duration.

In accordance with the DOH Water System Design Manual (WSDM), the required equalizing
volume for a zone is calculated by subtracting the sum of all installed and active sources in a zone
from the peak hourly demand that the zone could experience, and multiplying by 150.

Standby Volume

Standby volume is required to supply reasonable system demands during an interruption to
normal supply or an emergency, such as a pipeline failure, power-outage, or other system
interruption. A key concept of standby volume is that establishment of reserve storage volume
involves planning for reasonable system outages. When the largest source is assumed to be out of
service, major system emergencies, such as those created by an earthquake, are generally
considered to be too extreme to design storage facilities to meet all needs throughout such a rare
event. Major customer curtailments are generally assumed during these major emergencies. The
required emergency and reserve storage volumes depend on the system demand, the duration of
the system outage, and the available remaining supply capacity to the system at the time of the
emergency.

DOH has published design guidelines that quantify target storage volumes on the basis of number
of equivalent residential units. For systems that have a single source of supply, the guidelines
recommend a standby storage volume of twice the average daily demand per equivalent
residential unit (ERU). As stated in the sizing guidelines, this target volume may be reduced for
systems that have multiple sources of supply and/or redundant supply facilities with adequate
standby power; however, total standby volume may not be less than 200 gallons per day per ERU.
Siting of storage facilities should also be considered in a location that provides gravity flow.

Reduction in the standby storage volume because of multiple sources is permissible only if
adequate standby power is available or the power supply is shown to be reliable by meeting both
of the following criteria:

Frequency. Outages shall average three or less per year based on data for the previous three years
with no more than six outages in a single year. Power must be lost for a minimum of 30 minutes
in order to qualify as an "outage", for purposes of this policy.
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Duration. Outages shall average less than four hours based on data for the previous three years.
Not more than one outage during the previous three-year period shall have exceeded eight hours.

Fire Flow Volume

Fire flow volume is required in order to deliver the level of fire flow service as identified in a
utility's approved water system plan or the level of service requirements of the Pierce County
CWSP for the required duration. WAC 246-290-230 and DOH design criteria require that new or
expanding water systems have capacity to provide design fire flows during peak instantaneous
demand conditions, namely, during the maximum-day demand. Storage facilities must provide
sufficient reserve storage needed for fighting fires.

Recommended fire flows are presented for determination of the fire flow volume in Table 3-2.
Minimum fire flows are discussed in Section 3.8.4.

Table 3-2
Recommended Fire Flows

Rate (gpm) Duration
Single-Family Residential 1,500 2 hours
Multi-Family Residential 3,500 4 hours
Commercial / Industrial 5,000 5 hours

3.8.3 Transmission and Distribution System

The function of the distribution system is to convey water to customers at adequate service
pressures and to provide fire flows. Performance and design standards for distribution and
transmission systems are outlined in the Pierce County CWSP, and in both the DOH publications,
Water Works Standards and Sizing Guidelines for Public Water Supplies.

To conform to DOH criteria, the capacity of the distribution system during the peak-hour demand
should meet demands with a residual pressure of no less than 30 pounds per square inch (psi).
Fire flow shall be provided during maximum-day demand conditions for new systems. During
maximum-day demand and fire flow conditions, the residual system pressure should be no less
than 20 psi at all points throughout the distribution system. This pressure prevents backflow from
a customer service into the system, even under fire flow conditions.

Water mains shall be sized using the current edition of the DOH's Sizing Guidelines. Design flow
for hydraulic analysis is to be the maximum instantaneous flow. Typically, distribution lines are
not to be less than four inches in diameter, depending on the area served. For sizes six inches and
above, the minimum main size must be established by a licensed engineer using recognized
hydraulic analysis techniques. Water main size shall be adequate to deliver fire f low, if required,
and to maintain the pressure requirement defined above.

Water mains serving fire hydrants, either as part of new construction or planned phased
improvements shall be not less than eight inches in diameter for a dead end line not less than six
inches in diameter if looped.
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3.8.4 Fire Flow Requirements
Pierce County service area

New facilities installed by a water utility shall be designed to provide a level of service
assigned to designated land uses in Pierce County. Requirements may be higher at specific
development sites as determined by the Pierce County fire marshal or city fire chief.

Minimum fire flows and duration requirements for utility-based fire flows are presented in Table
3-3. The fire flow rates presented below are minimum requirements allowed by the Pierce County
fire marshall to meet DOH's criteria for fire flows during peak-day demands. The rates presented
in Table 3-2 are the recommended flows and were used as a conservative estimate in the
determination of required storage volumes. Refer to Chapter 10 — System Analysis.

Table 3-3
Minimum Fire Flows

Location/Area Rate Duration

(gpm) (minutes)
Single-Family Residential Urban and Rural 750 45
Multi-Family Residential Urban 1,500 60
Multi-Family Residential Rural 750 45
Commercial Urban 1,500 60
Commercial Rural 750 45
Industrial Urban and Rural 2,000 120

Source: Pierce County Code 17C.60.165
King County service area

For utilities in a Critical Water Supply Service Area such as South King County, absolute
minimum fire flows are established by DOH under WAC 246-293-640, Minimum Standards for
Fire Flow. These standards are, however, superseded by the requirements put forth in the CWSP
in effect for the area.

The South King County CWSP outlines that all water systems providing fire flow must be
planned and designed to deliver a minimum rated flow of 1,000 gpm for a duration specified by
the fire marshal. Actual fire flow requirements for specific buildings are determined on a case by
case basis by the fire marshal at the time of building permit application. Water utilities must
establish planning criteria for providing fire flows which will be sufficient to meet the existing
and projected needs of the population.

Fire Sprinkling

In recent years, Tacoma Water has seen a growth in service requests for fire sprinkling in single-
family residences. With the Growth Management Act requirements for greater densification of
housing and with improved fire regulations, fire flow requirements are being enhanced with
structure fire sprinkling systems. Traditionally, fire sprinkling systems have been required to be
served by a meter approved for that purpose to avoid the liability of a meter plug not functioning
in the event of an emergency. Commercial establishments requesting a fire service typically
require a two inch or larger meter. In those situations, a standard approved meter for fire
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protection is available and can be sold to the customer. However, responding to a residential fire
sprinkler request is difficult because no water meters approved for fire protection smaller than
two inches are available. For single-family residential purposes, the cost to install a separate 2
inch fire sprinkler service is expensive and the meter is oversized for the application. Recently,
Tacoma Water worked in partnership with the local fire agencies to adopt a solution to this issue.
For single-family residences, it was agreed that flow through fire sprinkler systems can be
installed by connection to the domestic water meter serving the residence. In those situations
Tacoma Water requires that the service and meter by upsized to a one inch service with a %-inch
meter. By having the fire sprinkler system a part of the house plumbing, any issues with water
supply to the house would be evident. Additionally, there has been a push to retrofit existing
multi-family housing, often in lower income areas. In these circumstances, to promote life safety
and to reduce the expense to install the improvement, Tacoma Water has agreed to allow the fire
meter to be teed off the domestic water service, provided the domestic service is adequately sized.
This avoids the expense of cutting the adjacent street. At a later date, when the domestic service
is renewed by Tacoma Water, the fire meter and domestic water service are separated and the
installs standardized. In situations where fire sprinkling is attached to the domestic water service,
the customer account is flagged which enables notification to the local fire agency when water
service is shut off or a shutdown of water service occurs in the area.

3.8.5 Pressure Zones

Pressure zones are determined by evaluating ground elevation as it relates to available hydraulic
gradient. The static pressure at the lowest elevation should, generally, not be greater than 100 psi.
The static pressure at the highest elevation of the zone should be sufficient to ensure that at peak
demand conditions the pressure is not less than 30 psi per DOH. For water systems with fire flow
capability, a positive pressure must be maintained throughout the system under fire flow
conditions, with a 20 psi residual pressure in mains at all points in the distribution system.
Ideally, a minimum of two supply sources should serve each pressure zone. The number of
pressure zones should be kept to a minimum. Wherever pressure zones are created, the system
becomes fragmented, and the water conveyance capacity can be affected because distribution
mains cannot be interconnected at pressure zone boundaries. Tacoma Water installs check valves,
multiple feeds to each pressure zone in order to provide highly reliable water service to all
customers. Additionally, valves for system isolation of zones are checked on a regular basis.

3.8.6 Pump Station Design

The design of pump stations will conform to the DOH's Water Works Standards. A minimum of
two pumps will be installed at each pump station to provide flexibility and system redundancy.
The pumps in supply pump stations will be sized so that the station can meet peak day design
conditions when the largest pump is out of service. Pumps serving pressure systems will consider
available storage so that the storage and pump capacity of the pumps will be 25 to 50 percent
greater than the required capacity of the pump station in order to provide storage replenishment.

To increase emergency reliability, at least one pump in each pump station will generally be
supplied with onsite power or have the capability to connect to a portable power supply. Where
no direct storage is available to an area with a single supply source, onsite generation will be
installed.
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CHAPTER 4

POPULATION AND LAND USE

4.1 Introduction

This chapter describes future population and development scenarios Tacoma Water must consider
when planning for the provision of water service. Development patterns expected as a result of
the implementation of comprehensive land use plans are described, and current and forecasted
population trends are summarized. The growth trend assumptions behind the 2003 Tacoma
Water Demand Forecasts are also presented.

4.2 Population and Growth Trends

Tacoma Water is the major regional water supplier for Pierce County through direct retail and
wholesale service. Tacoma Water also provides retail water service to portions of King County
and wholesale water supplies to municipal water utilities serving King County residents.
Additional utilities have the potential to become wholesale water customers in the future, but
have not requested service at this time, depending upon growth in system demands and resulting
need for new resources. The following section highlights both regional growth trends and
specific Tacoma Water service area growth trends which must be considered in order to
effectively plan for growth in retail and wholesale demands thereby successfully continuing the
role of providing regional water supply services within Pierce County and to portions of King
County.

The Puget Sound Regional Council (PSRC) coordinates regional transportation, economic and
growth planning for the central Puget Sound region, including Pierce and King counties. As
such, the PSRC provides demographic data to the region, including growth forecasts. The PSRC
forecasts are small area forecasts of population, households and employment prepared to meet the
requirements of federal legislation and data needs for land use and transportation modeling.
Member organizations, including Pierce and King counties and the City of Tacoma, are consulted
as the forecasts are developed. PSRC small area forecasts developed in 2002 were used in the
development of the Tacoma Water 2003 Water Demand Forecast (see Chapter 5 — Water
Demands). In addition to PSRC small area forecasts, the following section also presents
population projections developed by the State of Washington Office of Financial Management
(OFM). The OFM growth management projections are county-wide projections required to be
used by jurisdictions planning under the Washington State Growth Management Act (GMA).

The section begins with a discussion of current connections and population served by Tacoma
Water and then describes general growth trends and future growth considerations for the central
Puget Sound region, the City of Tacoma and Pierce and King counties. The section ends by
describing the growth trends applied in the Tacoma Water 2003 Water Demand Forecast.

4.2.1 Current Connections and Population Served

At year end, 2005, Tacoma Water provided direct (or retail) water service to a total customer base
of 94,013 connections of which 87,612 are residential connections. Total population served in
2005 is estimated at 302,392.

4.2.2 The Central Puget Sound Region

Population growth in the central Puget Sound region, which had slowed significantly in the last
few years as a result of the 2001 recession, picked up speed during 2004-05. The region grew by

2006 Update — Final DOH Submittal 4-1



44

[eniwans HOQ feuld — arepdn 9002

500z AInc ‘1ouno)

[euoiBay punos 196nd ‘uoibay punos 18bnd [enuad ayl ul siabie] ymols JuawAhojdw3 pue pjoyasnoH ‘uonejndod ‘siaquinN ay) Aq wuswabeuep yimolo
600z Jeqwiardas ‘|1ouno) reuoibay punos 186nd ‘spual] punos 18bnd :82i1n0S
"'GZ0g 9SN Sanunod ysiwoyous pue desuy| Jeak uozuoy e se gzog 9SN Sanunod adiald pue Buiy, 910N

TT 020'202'% 60 €T 00v'09%'€ 009'9TY'E 005'.8¢€'E 158's12'E uoibay
9T 6v2'vT6 TT LT 008'GS9 008'9 005'€9 ¥20'909 ysiwoyous
zT 00L'216 VT 9T 006'GS. 000't¥. 00L'€€L 818'00. soseld
a T/5'TEE TT 70 00t'0v2 005'6€2 000'.€2 695'TEZ desiy
80 005'8v0'2 S0 T1 00€'808'T 00€'88.'T 00€'6.L'T 9v0'L€L'T Bui
5202/2202
yimoio ¥ 0-£002 50-7002 0002
e ﬂw_uwﬁ_wmmn__ B || cBuae % 5002 NHO ¥00Z W40 £00Z 40 SnSusH Aunoo

sanuno)d punos 1abnd fenua) jo uonendod

T-¥ 3714vl



1.3 percent during 2004-05, up from 0.9 percent during 2003-04. Taken together, the region is
home to a total population of 3,460,400.

The OFM 2002 growth management population projections call for a slightly lower rate of
growth for the region during the next 25 years than was seen in the past 25 years. Overall, the
average annual growth rate for the central Puget Sound region between 1975 and 2000 was 2.1
percent; the new regional target represents a regional average annual growth rate of about 1.1
percent.

4.2.2 City of Tacoma

With 198,100 residents, the City of Tacoma is the third largest city in the state and the largest in
Pierce County. As such, Tacoma will continue to be the major city and focal point of growth for
the Tacoma/Pierce County metropolitan area. It is expected that the City will accommodate a
greater share of regional population and employment growth than in the past. For example,
Pierce County is targeted to grow by roughly 1.2 percent per year through 2022. Approximately
30 percent of this growth target has been allocated to the City of Tacoma, representing an
increase of 61,676 people from the 2000 census population of 193,564; an average annual growth
rate of 1.3%.

4.2.3 Pierce County

With 755,900 residents, Pierce County is the second most populated county in the state, behind
King County. During 2004-05, Pierce County experienced a year of healthy growth, increasing
by 11,900 persons or 1.6 percent to a total population of 755,900. From 2000 to 2005, Pierce
County experienced an increase in population of 55,082; second only to King County in the
number of new residents during this five year time period. Tacoma Water provides retail or
wholesale water service to several Pierce County municipalities within entire city limits or to a
small area. Table 4-2 contains population information from 2000-2005 for these municipalities.

TABLE 4-2

Municipal Populations
Municipality ‘ 2000 | 2001 | 2002 | 2003 ‘ 2004 | 2005 | % Change ‘
Tacoma | 193,556 | 194,500 | 194,900 | 196,300 | 196,800 | 198,100 | 2.3 |
Bonney ‘ 9,687 9,980 12,360 12,950 13,740 14,370 48.3 ‘
Lake
Fife ‘ 4,784 | 4,820 | 4,815 | 4,905 ‘ 4,885 | 4,885 | 15 ‘
Puyallup ‘ 33,014 | 33,900 | 34,920 | 35,490 ‘ 35,690 | 35,830 | 8.5 ‘
Ruston | 738 | 740 | 740 | 745 | 745 | 745 | 0.9 |
University ‘ 29,933 30,190 30,350 30,720 30,800 30,980 35 ‘
Place
Lakewood ‘ 58,293 | 58,272 | 58,662 | 58,940 ‘ 59,010 | 58,850 | 1.0 ‘
Orting ‘ 3,931 | 4,186 | 4,060 | 4,295 ‘ 4,440 | 4,820 | 22.6 ‘
Fircrest | 5,868 | 5,890 | 5,925 | 5,935 | 5,995 | 6,080 | 3.6 |

Source: Puget Sound Trends, Puget Sound Regional Council, September 2005
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Table 4-3 contains the 2022 population allocations adopted by the Pierce County Council on
March 20, 2004 for Pierce County and its cities and towns to which Tacoma Water provides
direct retail (within entire city limits or to a small area) or wholesale water service. The total
county 2022 population allocation represents the medium OFM population range. Pierce County

as a whole is targeted to grow roughly 1.2 percent per year through 2022.

TABLE 4-3

2022 Urban Population Allocation for Pierce County

Unincorporated Pierce

Average Annual

TafmE( Growth Rate
Municipal County UGA
2002-2022
Consus | o292 | Congus | 2022
Municipality - Population . Population Municipal UGA
Population Allocation P guleicn Allocation
Estimate Estimate
Bonney Lake 10,874 18,830 860 3,180 2.5% 6.1%
Fife 4,784 8,900 445 680 2.9% 1.9%
Puyallup 33,014 38,600 7,082 11,500 0.7% 2.2%
Ruston 738 1,760 n/a n/a 4.0% n/a
Tacoma 193,564 255,240 56,638 67,100 1.3% 0.8%
University Place 29,938 34,000 n/a n/a 0.6% n/a
Lakewood 58,211 72,000 23,473 24,900 1.0% 0.3%
Orting 3,760 7,900 n/a n/a 3.4% n/a
Fircrest 5,868 6,800 37 40 0.7% 0.4%
. Average Annual
ZOOQ Censqs 2020 Popqlatlon Growth Rate
Population Estimate Allocation
2002-2022
Municipal 386,865 522,920 1.6 %
Allocation
Unincorporated 169,864 230,380 1.6%
UGA Allocation
Rural Allocation 144,082 159,400 0.5%
County Total 700,811 912,700 1.2%

* The 2000 estimate and the 2022 allocation are for the 2002 municipal boundaries.

Source: Pierce County Code 19A.20.100

The 2000-2022 Pierce County growth targets represent a major shift in past development trends
(1995-2002 time period) of nearly one third of development occurring in the rural area. Instead,
the 2000-2022 population allocations target the rural area increasing by seven percent, with 64
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percent of growth to occur within cities and 29 percent to occur within the urban unincorporated
area.

With a targeted annual growth rate of 1.6 percent per year, Pierce County’s Urban Growth Area
(UGA) is targeted to add nearly 32,000 new residents during the next twenty-year planning
period. This gives Pierce County the highest number of residents targeted to an unaffiliated
unincorporated urban area in the central Puget Sound region and includes allocations for master-
planned developments that are already underway, including Cascadia and Sunrise, served by
Tacoma Water and Silver Creek, not served by Tacoma Water.

4.2.4 King County

King County allocates growth to its jurisdictions as required by the GMA by households rather
than the more standard allocation by population. The King County selected OFM population
target reflects the addition of 311,500 new people between 2000 and 2022 and the addition of
157,932 new households. The population target reflects an annual population growth rate of 0.75
percent while the household target reflects a 0.92 percent annual household growth rate over the
planning horizon. The King County growth projections represent a slowing of growth over that
which has occurred over the past 25 years, which had averaged a 1.64 percent annual population
growth rate.

Tacoma Water provides retail water service to a small area within the City of Federal Way and in
the Cumberland area of unincorporated rural King County. The City of Federal Way is allocated
to grow by 0.8% annually to a 2022 household count of 37,625 from a 2000 household count of
31,437. Rural unincorporated King County is allocated to increase in households by 0.5%
annually between 2000 and 2022.

Actual (retail) customer connections within the City of Federal Way in 2005 equaled 3,250 while
2005 actual (retail) customer connections in Cumberland equaled 94.

4.2.5 Tacoma Water, Water Demand Forecast Study, December 2003

In 2003, Tacoma Water hired Integrated Utilities Group, Inc. (IUG) and Economic and
Engineering Services, Inc. (EES) to conduct a water demand study and to forecast water use to
the year 2040. The 2003 Water Demand Study forecasts the number of future accounts by
customer class (single-family, multi-family, commercial etc.) in order to predict future water
demands. Two different growth scenarios were used to forecast future accounts: 2002 PSRC
growth forecasts by small area (known as Traffic Analysis Zones or TAZs), termed the “High
Growth Scenario”, and historical growth in Tacoma Water’s customer accounts adjusted for
regional trends in population density and development patterns (termed the “Expected Growth
Scenario”).

Tables 4-4, 4-5 and 4-6 present the annual growth rates and forecasted growth in residential
customer accounts for both the PSRC growth derived forecast (the High Growth Scenario) and
the historical growth adjusted forecast (the Expected Growth Scenario). As can be seen, the
PSRC forecasts for inside-city customers well exceeded recent historical growth rates. However,
the PSRC forecasts for the outside-city customers were significantly below those observed by
Tacoma Water from 1997 to 2002. The demand forecast based on Tacoma Water’s historical
growth rates was considered to be a more likely scenario than the PSRC forecast, therefore it is
referred to as the “expected” demand forecast. The PSRC forecast represents the “high” scenario.
Please see Chapter 5 — Water Demands for additional information.
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TABLE 4-6
Tacoma Water 2003 Demand Forecast — Actual Annual Growth Rate: Residential Accounts

Residential Accounts 1997 1998 1999 2000 2001 2002
Inside City 0.69% 0.89% 0.67% 0.56% 0.94% 0.63%
Outside City 2.66% 2.59% 3.43% 3.86% 0.49% 5.29%
Total 1.26% 1.39% 1.49% 1.56% 0.80% 2.07%

*Based on water statistics (Adjusted for acquisitions)

The current Tacoma water service area is divided into six Primary Service zones. To ensure each
zone meets storage capacity requirements currently, and into the future, the 2006 Update contains
a storage analysis (see Chapter 10). To complete the storage analysis, water demands were
allocated to each of the zones based on the population and employment forecasts contained in the
2003 Water Demand Forecast. Please see Chapter 10 — Water System Analysis for additional
information.

4.3 Land Use
4.3.1 Introduction

Tacoma Water is expected to provide water service to new development within its service area as
such development occurs in accordance with applicable jurisdictions’ comprehensive land use
plans and development regulations. In 2003, the legislature recognized the importance of water
utilities considering local land use plans when developing water systems plans by requiring the
signing of a “consistency statement” by the local land use authority for inclusion in water system
plans. Such a requirement stresses the benefits that can be obtained by both the local land use
authority and the water utility by coordinating the development of an essential public service with
expected growth and development. The following section describes the general development
patterns expected as a result of the implementation of the comprehensive land use plans for the
areas to which Tacoma Water provides water service. Emphasis is given to the growth plans of
municipalities to which Tacoma Water is the sole water purveyor (i.e, the cities of Tacoma,
University Place and Ruston). Individual jurisdictions’ future land use maps and/or zoning maps
can be found in Appendix J.

Tacoma Water provides retail water service to a large and diverse service area including portions
of two counties and eight municipalities. Taken together, approximately 80 percent of Tacoma
Water’s service area is within an urban land use designation, with the remaining 20 percent
within a rural designation. A high level of water service is available in the urban areas, consistent
with service levels expected within cities.

In nearly all areas, water service is nearby and available flow capacity is more than adequate for
meeting customer needs. Fire protection is provided from fire hydrants or special fire line
connections and water mains are generally close for all water service connections.

The level of water service in rural areas varies greatly depending on the proximity of the
customer’s property to existing water mains. Those properties adjacent to the water mains
typically have fire hydrants for fire protection and short water service lines to their premises or
irrigated areas. Properties more remote to the water mains may receive limited benefit from fire
hydrants when needed and may have long *“shoestring” water service pipes from their property to
the nearest water main.
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4.3.2 Washington State Growth Management Act

In 1990, in response to mounting citizen concerns over the problems associated with rapid
population growth and development, the Washington State Legislature enacted the GMA. Under
the GMA all urban counties and their cities and towns are required to develop comprehensive
plans and regulations to implement those plans. Included are chapters on land use, housing,
capital facilities, utilities, shorelines and rural areas (for counties). The comprehensive plans are
intended to guide growth and development and accommodate population growth forecasts over a
20-year period. The plans are carried out by development regulations, such as zoning and land
division codes, developed to be consistent with the comprehensive plan.

The GMA includes 14 planning goals to provide guidance for the development of comprehensive
plans and development regulations:

e Focus urban growth in urban areas

e Reduce sprawl

e Provide efficient transportation

o Encourage affordable housing

e Encourage sustainable economic development

e Protect property rights

e Process permits in a timely and fair manner

e Maintain and enhance natural resource-based industries

¢ Retain open space and habitat areas and develop recreation opportunities
e Protect the environment

o Encourage citizen participation and regional coordination
o Ensure adequate public facilities and services

e Preserve important historic resources

e Manage shorelines wisely.

The GMA requires counties to coordinate with cities and towns to develop and adopt a set of
mutually agreed upon planning policies. These policies guide the development of comprehensive
plans and ensure consistency on issues that cross jurisdictional boundaries.

Working through the county, the GMA also requires cities and towns to establish UGAs; areas
designated for urban development and anticipated for annexation into a city or town in the future.
UGA:s are to be sized to accommodate the projected urban population growth for a 20-year
period. The basis for the county urban population projection is a county-wide projection range
generated by the OFM. The counties, and associated cities and towns, are challenged to identify
a 20-year county-wide population forecast within the OFM range and then disaggregate the total
to individual urban growth areas and the rural area. The OFM released its latest 20-year growth
management planning population projections in March 2002.

The GMA directly affects planning for utilities by requiring that city and county comprehensive
plans include a "utilities element” that identifies the general location, proposed location, and
capacity of all existing and proposed utilities. A comprehensive plan is also to include a "capital
facilities plan element" that consists of an inventory of existing facilities, a forecast of future
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needs, the proposed location and capacities of expanded or new capital facilities, and a six-year
(minimum) plan to finance needed capital facilities.

In accordance with the requirements of the GMA, a building permit cannot be issued until water
is available to serve the proposed development. Water availability for all growth and
development in the City of Tacoma is guaranteed. A “Certificate of Water Availability” is issued
by Tacoma Water for development occurring outside Tacoma city limits and within its service
area if there is sufficient water supply to meet the domestic water service and fire flow
requirements of the applicant’s proposed project. The requirement for providing evidence of an
adequate water supply was codified in 1990 under Title 19.27.097 of the Revised Code of
Washington (RCW) in the Building Code Section.

4.3.3 Tacoma City Limits

The City of Tacoma Comprehensive Plan addresses managed desirable growth and development
and, as such, can be considered a major force for shaping and reshaping the city’s urban form.
Tacoma’s growth and development concept is derived from consideration of state goals, regional
policies, factors affecting land use, certain assumptions about future trends and public opinion.
Tacoma’s growth and development concept is entitled “Concentrations and Corridors —
Designated Centers” which directs future development to specified areas of the City. New
development is directed to occur in three types of areas: (1) mixed-use and
manufacturing/industrial centers, (2) in concentrations of similar uses, or (3) in concentrated
nodes along major transportation corridors. By encouraging growth into concentrations and
designated centers where development already exists, sprawl and environmental impacts will be
limited and land and infrastructure will be used more efficiently.

Under the City’s Comprehensive Land Use Plan, Tacoma will continue to be the focal point of
growth for the greater Tacoma area and a growth center for the region and the state. It is intended
that growth and development will occur in an orderly and desirable manner in accordance with
citizen needs and desires, the physical characteristics of the land, and the City’s ability to provide
the necessary services. Medium and high intensity land uses will be encouraged to develop in
concentrated areas in order to better use the land, limit the spread of higher intensity
development, protect low intensity residential neighborhoods and enable the economical
provision of public facilities and services within the City’s UGA.

The underlying development pattern for the city has been established. Past development will
continue to influence, and to some extent determine, the pattern of future development. Future
development and redevelopment will further shape the city’s form. A mix of uses and higher
densities concentrated in mixed-use centers will encourage more overall urbanization of the city
while retaining the residential character of established neighborhoods. Some areas will
experience population and density increase that will increase demand for the improvement and
expansion of public facilities and services.

Emphasis will be placed on concentrating growth and development rather than expansion.
Growth will be directed toward compact mixed-use centers and in nodes along major
transportation corridors including primary transit routes.

The single-family detached house will continue to be the preferred type of housing structure.
Nevertheless, the demand for multi-family residential development will increase. As a result of
the City’s ten-year tax abatement program for multi-family housing, significant increases in
multi-family housing development in the downtown core and the Tacoma Mall area has and will
continue to occur.

The downtown area will continue to be a major office, financial, governmental, educational,
cultural, retail and residential center. The Tacoma Mall urban center will remain as the city’s
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major retail center and pressure for expansion is likely. Tacoma will continue to grow as an
economic center. Much of this growth can be attributed to steadily increasing activity in the Port
of Tacoma as it pursues a greater share of the national and international trade market. The Port
manufacturing/industrial center will remain as one of the city’s and region’s major employment
centers.

The Port of Tacoma has extensive plans for redevelopment within the Tideflats area. As a result,
water mains and related appurtenances may be required to be replaced or abandoned The current
demands in the Port area are no longer for the large heavy industrial uses of the past as the Port’s
focus has moved towards the development of container loading/unloading facilities. Many of the
old large diameter supply lines in the Tideflats area only serve a distribution function and could,
therefore, be downsized. The Port’s interests also lie with the expansion of rail service within
the area. Current coordination of projects such as the Lincoln Avenue grade separation is
required. Funding for these projects is anticipated to come from the Port.

Continued coordination will be needed with Burlington Northern Santa Fe Railroad (BNSF) and
Sound Transit as they expand and add track service for the Port of Tacoma and the surrounding
area. Grade separations, track expansion and commuter rail are all under current consideration
along rail right-of-way and may impact both distribution and supply systems where they cross.
Work to mitigate affects of Sound Transit’s rail service extension form downtown Tacoma to
Lakewood is under design and anticipated to be constructed in 2007.

4.3.4 Unincorporated Pierce County Service Area

The growth and development strategy for Pierce County directs future development to occur
primarily within UGAs. A UGA is defined as an area that can accommodate projected growth
over the next 20 year period. Each city and town within Pierce County is located within an UGA.
Growth outside of UGAs is appropriate only if it is not urban in nature. The growth and
development strategy further directs major concentrations of development to occur in urban
centers, mixed-use districts, and high-density residential districts. Moderate-density single-
family residential areas are to serve as the principal land use for the remaining areas within the
UGAs. Areas designated as Employment Centers, as is the Frederickson area, are to be the
location of the majority of industrial development to occur in unincorporated Pierce County.
Tacoma Water is the designated water provider to the Frederickson Employment Center.

Due to past development trends and pre-GMA zoning, Pierce County does contain pockets of
urban level development in areas now located outside the UGA. As the remaining pre-GMA
developments are built-out, new development is expected to be at rural level densities outside the
UGA.

Tacoma Water has five areas of service located within the rural designation. They are Woodland
Avenue, Vickery Avenue, Orting Valley/Fennel Creek, Prairie Ridge and east of Werren Road to
Buckley. Vickery Avenue is located in an area designated as Rural Separator by the Pierce
County Comprehensive Land Use Plan.

Large portions of the four rural service areas in Pierce County already have urban density
residential development with urban level water services. However, each area also has large
undeveloped parcels and rural, farm-like settings with widely scattered water mains.

Tacoma Water is the designated service provider for the Cascadia development to be built south
of Bonney Lake in eastern unincorporated Pierce County. This 5,000 acre development has
recently received the necessary permits from Pierce County to begin construction. The
development plan calls for more than 6,000 homes and 16,700 residents over two decades, as well
as businesses, schools and recreational uses. Tacoma Water’s participation with the project has
necessitated creative solutions to construction of the infrastructure, processes for expediting the
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work and procedures to assure adequate operations both for the limited initial build-out and at full
build-out.

4.3.5 King County Service Area (City of Federal Way and unincorporated King
County)

Tacoma Water provides water service to a small portion of the city of Federal Way. The majority
of this service area is designated as Single Family- High Density. Other land use designations
include Parks and Open Space, Multi-Family, Single Family-Medium Density and Single Family-
Low Density.

The Cumberland service area in southeast King County is remote and has low-density residential
homes and small farms. Water service is provided through an eight and 12-inch diameter water
main down the middle of the one mile wide, three mile long service area. Customers install long
“shoestring” water service pipes to their properties from the meter near the water main. Fire
protection is provided by fire hydrants for those properties close to the water main and by fire
district tanker truck for more remote properties. This area is located outside an UGA with the
majority of the area designated as Rural Residential, 1 dwelling unit / 2.5-10 acre by the King
County Comprehensive Plan.

4.3.6 City of University Place Service Area

The City of University Place, incorporated in 1995, encompasses approximately 8.4 square miles.
At incorporation, University Place was built out at urban density; therefore, its growth potential is
through infill development. Because it is an almost fully built out city, the plan for its future
development is based primarily on existing land use patterns. For example, the University Place
Comprehensive Plan designates mixed use zones in areas where there currently is a mix of
residential and commercial uses. The City’s Comprehensive Plan contains eight land use
designations: Low-Density Residential, Moderate Density Residential, Mixed Use-Office, Mixed
Use, Town Center, Neighborhood Commercial, Commercial and Light Industrial-Business Park.

The community vision, goals and policies in the Comprehensive Plan promote University Place
supporting a vibrant regional retail and office center while preserving existing single-family
residential areas. Due to constraints such as wetlands and lack of vacant property, there is no
significant opportunity to expand industrial areas without affecting adjoining residential uses.
Zoning additional areas of commercial development would continue a strip pattern of
development; therefore, the Comprehensive Plan does not add significant new acreage for
commercial uses.

Bridgeport Way between 35" Street and 44™ Street is designated “town center”. Higher
residential densities are expected in this area. Currently the City is working toward the
development of a Town Center development consisting of a mixed use lifestyle retail center with
high-end condos and townhouses surrounded by the City Hall, Public Safety Building and
Library. Up to 420 residential units are expected within the Town Center.

4.3.7 Town of Ruston Service Area

The Town of Ruston is located in the north end of Tacoma. Incorporated in 1906, the Town
covers approximately 0.3 square miles (170 acres). Currently Ruston is largely developed with
limited infill opportunities. With the reclamation of the large Asarco Smelter site, Ruston will
have substantial area available for development. Ruston’s Comprehensive Plan contains three
land use designations: Single Family Residential, Commercial and Master Planned Development.

The Master Planned Development land use designation encourages the development of the
Asarco site as a mixed-use master-planned district to restore the tax base to the Town of Ruston.
The designation allows for a variety of residential, commercial, industrial and recreational uses
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and requires that any light industrial or commercial use include public access along the shoreline
and pedestrian access corridors from the town to Commencement Bay.

4.3.8 Other Pierce County Municipalities (Puyallup, Bonney Lake, Orting, Fircrest and
Lakewood) Service Area

Tacoma Water provides water service to portions of the cities of Puyallup, Bonney Lake, Orting,
Fircrest and Lakewood. For the majority of these areas, service is occuring within city limits due
to the annexation of previously unincorporated areas and/or are a result of a mutual agreement
between the jurisdiction and Tacoma Water. Additionally, the majority of these areas are fully
built-out and are not, therefore, expected to result in additional customers. Actual customer
counts, year 2005, follow:

e Puyallup: 71 Accounts

e Bonney Lake: 12 Accounts
e Orting: 6 Accounts

e Fircrest: 74 Accounts

e Lakewood: 35 Accounts

All municipalities within Pierce County prepare Comprehensive Plans to guide growth and
development within city limits as required by GMA. Tacoma Water will continue to provide
water service within other jurisdictions’ city limits consistent with individual comprehensive
plans and development regulations.

4.4 Consistency With Land Use Plans

The 2003 Municipal Water Law requires that water system plans be consistent with local plans
and regulations. The signed Consistency Statement Checklists included in Appendix E document
the determination of those jurisdictions that this 2006 Update is consistent with their plans and
development regulations.
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CHAPTER S

WATER DEMANDS

5.1 Introduction

This chapter describes how Tacoma Water customers use water by summarizing current and
historical use trends and future use forecasts calculated based upon past use and the growth trends
presented in Chapter 4 — Population and Land Use. The information presented in this chapter will
be used in subsequent chapters to assess the ability of Tacoma Water to serve future water supply
needs. The chapter ends with a discussion of water use data collection requirements, including
Tacoma Water’s compliance status.

5.2 Current Water Use And Historical Trends
5.2.1 Introduction

Tacoma Water meters its water supply sources, water that is exported through interties to
wholesale customers and customer service connections. Supply source metering provides a
record of water production. Service connection metering indicates the amount of water consumed
by each customer and provides the basis for collecting revenues. In an ideal water system,
consumption records would be nearly equal to production records. In other words, nearly all
water produced would be purchased for consumption. However, it is inevitable that a portion of
production will never be billed, whether it is due to system leakage, flushing and cleaning,
mainline breaks, fire fighting or meter errors. Accordingly, this “unaccounted-for water”
represents the difference between water produced and water consumed.

The following section summarizes Tacoma Water consumption records between 1985 and 2005,
with a special focus on the time period 2000-2005. Production information is provided in
Chapter 6- Water Resources. Unless otherwise noted, the water use information presented below
does not include “unaccounted-for water”, but rather only includes water use as measured at
customers’ meters.

5.2.2 Historical Trends

In 1985, Tacoma Water’s average daily consumption was 76.08 million gallons a day (MGD)
(47.59 MGD excluding use by the Simpson Tacoma Kraft Mill). Average daily consumption
increased slightly to 79.4 MGD (47.9 MGD excluding Simpson use) in 1990. By 1995, the total
average daily consumption dropped to 59.35 MGD mainly due to conservation efforts on the part
of Simpson, which decreased Simpson’s overall demand by ten MGD beginning in 1992. The
Simpson Paper Mill is Tacoma Water’s largest industrial water customer. The average daily
consumption without Simpson was 39.35 MGD in 1995.

Table 5.1 shows average daily consumption by customer class for the years 2001 — 2005. The
total average daily consumption in 2005 (51.1 MGD) is lower than 1995 average day
consumption (59.35 MGD) despite the passage of ten years and an increase in customer
connections of approximately 18 percent. Average day water use at Simpson was 20 MG in
1995. By 2005, average day water use has been reduced by 5.1 million gallons (MG) at Simpson,
to 14.9 MG.

The 2000 Tacoma Water System Plan projected Tacoma Water average day demand would
increase to 76.0 MGD by the year 2000. This includes 20.0 MGD use at Simpson. As can be
seen in Table 5.1, average day consumption in the year 2001 was actually 53.4 MGD; 22.6 MGD
less than what was projected. The projected future water demands contained in the 2000 Water
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System Plan are from the 1995 Water Demand Forecast (EES and CH2MHILL, Water Demand
Forecasts, 1995) and were based upon year 1995 population and employment forecasts from the
Puget Sound Regional Council.

Figure 5-1 breaks the 2005 customer connections into customer classes and includes the
percentage of each of total system connections. As can be seen in Figure 5-2, although single-
family residential connections account for 89 percent of total connections, single-family
residential use accounts for 34 percent of consumption. On the other hand, Simpson, with only
one connection, accounts for 29 percent of total system consumption.

Figure 5-1

2005 Connections by Customer Class

2005 Connections by Customer Class

Commercial
6%

Multi Family Residential
5%

Single Family Residential
Large Volume < 1% 89%

Simpson Tacoma Kraft < 1%
Wholesale < 1%
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FIGURE 5-2
2005 Consumption by Customer Class

2005 Consumption by Customer Class

Wholesale
6%

Single Family
Residential

. 34%
Simpson

29%

Large Volume
Commercial
5%

Multi Family Residential

Commercial 11%

15%

Tacoma Water’s residential per capita water use is shown in Table 5-2. The residential per capita
water use is calculated based upon Tacoma Water’s estimates of population served and total
residential (single-family and multi-family customer classes) water consumption. As can be seen,
Tacoma Water’s residential per capita was use has consistently dropped since 1990. Year 2005
residential per capita water use is significantly lower than year 2004 The lower year 2005
residential per capita water use can be explained, in part, due to the implementation of Stage One
of the four-stage Tacoma Water, Water Shortage Response Plan, which began in March and
ended in July. Year 2010 per capita water use is forecasted to be 79 gallons per day, slightly
higher than what occurred in year 2005.

TABLE 5-2
Residential Per Capita Water Use
Residential Per Capita
Year Water Use — gallons
per day
1990 92
1995 90
2000 86
2004 83
2005 76
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5.2.3 Large Water Users

Table 5-3 shows Tacoma Water’s largest water users for 2005 and each user’s total amount of
metered consumption for the year. The total water consumption of these fifteen water accounts
represents approximately 42 percent of Tacoma Water customers’ total water consumption in
2005. The list of accounts in the table primarily consists of schools, industrial businesses,

hospitals and wholesale water customers.

TABLE 5-3
Tacoma Water 2005 Largest Customers

Annual
Customer Name Business Consumption

(MGD)
Simpson Tacoma Kraft Paper Mill 14.91
City of Fife Municipality, Water Distribution 1.21
Covington Water District Water Distribution 0.94
U S Oil & Refining Co. Petroleum Refinery 0.61
Nalleys Fine Foods Food Processing 0.59
Firgrove Mutual Water Co. Water Distribution 0.57
Frederickson Power Electricity Generation 0.46
Graymont Western US Inc. Lime Kiln 0.39
Tacoma School District Education 0.38
Tacoma Metro Parks Recreation 0.36
James Hardie Building Products Construction Materials 0.20
Multicare Health Systems Hospital 0.19
St. Joseph Medical Hospital 0.18
Curran Rd Mutual Water Co. Water Distribution 0.17
G.P. Gypsum Wallboard Manufacturer 0.16
Largest Customers Total 21.3
Water System Total 51.1
Percent of Total 41.7%
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Table 5-4 further breaks down water use by Simpson. Because of extensive conservation efforts,
the amount of water used per ton of pulp slush produced has steadily decreased from year 2000 to

year 2005.

TABLE 5-4

Simpson Water Consumption
Year Pulp Slush Billed Water Consumption Gallons of Water

Production (tons)* (gallons) per ton

2000 428,630 7,060,996,580 16,473
2001 440,110 6,444,984,172 14,644
2002 468,970 5,795,224,248 12,657
2003 472,450 5,616,157,036 11,887
2004 510,740 6,019,200,000 11,785
2005 486,440 5,440,950,000 11,185

* As provided by Simpson Tacoma Kraft Co.

5.2.4 Peak Demands

Peak day demand (PDD) is the maximum amount of water used throughout the system during a
24-hour time period of a given year as measured at the source. Peak day demand typically occurs
on a hot summer day when lawn watering is occurring throughout most of the system. Supply
facilities (i.e., supply stations, booster pump stations, interties) are typically designed to supply
water at a rate that is equal to or greater than the system’s PDD.

Table 5-5 shows the average and maximum daily production and the ratio of maximum daily to
average daily production for 2000 through 2005. Average Day Demand (ADD) is the total
amount of water delivered to the system in a year divided by the number of days in a year.

Table 5-5
Production History - MGD

| 2000 | 2001 | 2002 | 2003 | 2004 | 2005 |
Average Day
Demand (ADD) 65.03 59.04 59.76 62.63 62.90 58.92
Peak Day
Demand (PDD) 99.39 86.86 93.07 110.67 109.26 93.61

Peaking Factor
(PDD/ADD) 1.53 1.47 1.56 1.77 1.74 1.59

Source: Annual Consumption Report
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5.2.5 Equivalent Residential Units

Use of equivalent residential units (ERUS) is a method to express water use by non-residential
customers as an equivalent number of residential customers. The water consumption ERU value
is calculated by dividing the total volume of water utilized in the single-family residential
customer class by the total number of active single-family residential connections. The volume
of water used by other customer classes can then be divided by the average single-family
residential water use to determine the number of equivalent residential units consumed by other
customer classes.

Tacoma developed an ERU value of 279 gallons per day (gpd) which was used in the 1998
System Development Charge Report. This value was derived as average day residential (single-
family and multi-family) customer class billed consumption divided by the number of equivalent
5/8-inch residential (unadjusted for multi-family customer) meters to obtain an ERU value of 279

gpd.

The average day residential use for Tacoma Water for 2000 to 2005 ranges from 241 gpd per
ERU to 220 gpd per ERU, respectively. These values represent water used in the single-family
residential customer class by active single-family residential connections. Using the 220 gpd per
ERU figure, Tacoma Water served a total of 267,833 ERUs in 2005. When needed for
calculating storage requirements as contained in Chapter 10 — Water System Analysis, the 2005
value of 220 gpd per ERU was used.

The City of Tacoma Growth Management Act required Capital Facilities Plan adopts a level of
service standard for water service of 442 gpd per ERU. This represents a 4-day peak period
demand, with a peak factor of 2.01 times the actual average daily residential water consumption
of 220 gpd per ERU.

5.2.6 Unaccounted- for Water

Unaccounted-for water (also known as unmetered water) is defined as the difference between
metered source production and metered customer consumption. A portion of such unaccounted
for water includes water used for purposes such as flushing water mains and sewers, and
firefighting and a portion of unmetered water is lost due to leaks or unauthorized uses such as
illegal service connections.

As shown in Table 5-6, unaccounted for water has fluctuated from a high of 10 percent in 2003
down to a low of 7.4 percent in 2001. The average volume of unaccounted-for water in the five-
year period is nine percent. This is considered to be a relatively low percentage, particularly for a
utility of this size. The interim water conservation requirements resulting from the 2003
Municipal Water Law require water systems to provide a plan for reducing unaccounted for water
in cases where the unaccounted for water rate is 20 percent or higher. This requirement does not
apply to Tacoma Water.

The amount of identified non-revenue water consumed in 2005 is further broken down by
purpose in Table 5-7.
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TABLE 5-6
Unaccounted-for Water

Authorized
Year Total Production Mete(ed Non-revenue Lost Water
(MG) Consumption (MG) Consumption Percentage
(MG)
2001 21,550 19,497 457 7.4%
2002 21,811 19,222 480 9.7%
2003 22,861 20,090 486 10.0%
2004 23,166 20,335 947 8.1%
2005 21,507 18,678 745 9.7%
Average Losses 2001 — 2005 9%
TABLE 5-7
2005 Identified Non-Revenue Consumption
Adjustment Types Adjustments
(MG)

Reservoir Cleaning 459.5

Public Works Hydrant Use 15.1

Water Main Flushing 47.1

Transmission Main Disinfection (SSP) 103.9

Fire Flow Testing 2.2

Well Maintenance Projects 8.6

Transmission Main Leak 10.2

Additional Water Sales (SSP) 90.1

Self Consumed (metered) 7.9

Total Adjustments 744.9

5.3 Future Water Demands
5.3.1 Introduction

Planning for future water supply needs requires projections of demand for both short-term and
long-term periods. The short-term period is necessary to define needed capital improvements.
Such improvements require lead time for financing, design and construction. Longer term

2006 Update — Final DOH Submittal 5-8



forecasts are necessary to quantify probable water resource requirements. Such forecasts guide
the management, reservation and protection of water resources necessary to meet future demands.

In 2003, Tacoma Water engaged Integrated Utilities Group, Inc. (IUG) and Economic and
Engineering Services, Inc. (EES) to conduct a water demand study and to forecast water use to
the year 2040. The following section provides a summary of the Tacoma Water, Water Demand
Forecast Study, December 2003.

5.3.2 Methodology

Two demand forecasts were developed as part of the study: A retail demand forecast and a
qualitative demand forecast for Tacoma Water’s wholesale customers and large customers.
Tacoma Water’s total demands were assumed to consist of the following components:

¢ Retail demand forecasts (retail demands of residential, government, commercial and
small industrial customers adjusted for the impact of price)

o Additional potential retail demands (a component of the qualitative demand forecast)

o Wholesale and large industrial demands

e An adjustment for conservation

e Anallowance for unaccounted-for water

e Anadjustment for the potential impact of climate change (included in the high forecast

only)
Retail Demand Forecast

Using historical growth in number of accounts and Puget Sound Regional Council (PSRC) small
area forecast data, IUG employed a requirements model that included a risk assessment to
forecast customer water demands. The study used a statistical approach called Monte Carlo
Stimulation to model the uncertainty related to developing Tacoma Water’s long-term demand
forecasts.

Average-day, peak-season and peak-day water demand forecasts were developed by class for the
following classes:

e Residential — Single-Family
e Residential — Multi-family
e Commercial/Governmental
e Parks and Irrigation

These classes were further separated into inside-city (or inside City of Tacoma) and outside-city.
Annual short-term forecasts were developed for years 2004 through 2010. Mid to long range
forecasts were completed in ten-year increments for the period of 2010 to 2040.

The requirements model was used to develop the forecasts of future water demand assuming
increases in customer accounts based upon PSRC derived growth assumptions and historical
growth rates observed by Tacoma Water. The demand forecast based on Tacoma Water’s
historical growth rates was considered to be a more likely scenario than the PSRC forecast,
therefore it is referred to as the “expected” demand scenario. The PSRC forecast represents the
“high” scenario and is, therefore, referred to as the “high” demand scenario. Average daily
consumption by account, and peak-season and peak-day factors, were estimated based on Tacoma
Water consumption records from 1993-2002.
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Qualitative Demand Forecast

In addition to the retail demand forecast, demands were projected for Tacoma Water’s wholesale
customers (currently contracted and potential future) and large customers (primarily industrial) as
described below.

Wholesale Customers
Demands for the following two types of wholesale customers were developed:

e Currently Contracted or Served Wholesale Customers: Water systems that currently, as
of the date of the study, purchase water from Tacoma Water on a wholesale basis as well
as those water systems which have entered into contractual agreements for future
wholesale purchases.

e Potential Future Wholesale Customers: Water systems located adjacent to Tacoma
Water’s current service area which may also need additional supply in the future but,
have not yet requested purchases from Tacoma Water.

To account for the uncertainty in the magnitude of additional supply requirements for existing
and potential wholesale customers, high and low estimates were developed. For the purpose of
combining the retail demand estimate with the results from the qualitative demand forecast, the
high forecast was assumed to correspond to the high retail demand forecast and the low forecast
was assumed to correspond to the expected retail demand forecast. Additionally, the wholesale
demand forecast assumes that the entire supply shortfall associated with current and potential
future wholesale customers may be met by Tacoma Water as wholesale purchases.

Large Customers (Primarily Industrial)

Large customers represent those water users with historical levels of consumption significantly
greater than other customers. Future demand for Tacoma Water’s existing or known large
customers are based upon information provided by the customer. For planning purposes,
additional growth in demand has been accommodated as a “reserve” for new large industrial
customers.

Adjustments Made to Forecasts
Conservation

Conservation savings from quantifiable programs such as plumbing code changes, Tacoma
Water’s washer rebate programs and conservation savings by wholesale customers were
estimated and incorporated into the demand forecasts. Taking such estimates into account,
additional unspecified conservation savings were calculated to identify the additional savings
required to reach a reduction in water use by ten percent over a ten-year period beginning January
1, 2000 as contained in a Memorandum of Agreement (MOA) with Ecology, DOH, Tacoma
Water and its Second Supply Partners. (See Section 6.6.4 for additional information regarding
the MOA.)

Climate Change Adjustment

To account for potential changes in water demands caused by climate change, a climate change
adjustment was made. Average annual demand caused by climate change is expected to increase
by four percent by 2040. The peak-season demand is expected to increase by eight percent by
2040. The high case demand scenario reflects the climate change adjustments.
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Allowance for Unaccounted-for Water

The estimates for unaccounted-for water used in the demand forecast are based on data provided
by Tacoma Water. The average amount of water attributed to unaccounted-for water was 10.6
percent between 1998 and 2002. This is comparable to industry standards.

Price Effect Adjustment

To account for the impact of the price of water on Tacoma Water’s existing retail customers a
price effect adjustment was calculated. The price effect adjustment quantifies customers’ change
in demand for water based on the change in the price of water. Generally, an increase in price
results in a decrease in demand.

5.3.3 Future Demands
Expected Demand (Historical) Forecast

Table 5-8 contains ADD by customer class for the Expected Demand scenario and total system
PDDs. The system ADD are expected to increase from 65.46 MGD in 2006 to 88.06 MGD in
2020 and to 94.28 in 2030. System PDDs are projected to increase from 90.54 MGD in 2006 to
124.21 MGD in 2020 and to 133.07 in 2030. Figure 5-3 displays ADDs for the Expected
Demand scenario, with and without estimated conservation savings.

See Chapter 6 — Water Resources, for a comparison of demands to system production and
available water rights.

Figure 5-3
2003 Water Demand Forecast Expected ADD
With and Without Conservation
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High Demand (PSRC) Forecast

Table 5-9 contains average-day demands by customer class for the High Demand scenario and
total system peak day demands. Under the High Demand scenario, the system ADDs are
expected to increase from 65.86 MGD in 2005 to 91.42 MGD in 2020 and to 100.33 MGD in
2030. System PDDs are projected to increase from 91.65 MGD in 2006 to 129.45 MGD in 2020
and to 145.51 MGD in 2030.

See Chapter 6 — Water Resources, for a comparison of demands to system production and
available water rights.

5.4 2003 Water Demand Forecast to Actual Use

Figure 5-4 compares the 2003 Water Demand Forecast to actual use for the year 2005. As can be
seen, 2005 actual ADD is less than that projected in either the Expected Demand (Historical) or
the High Demand (PSRC) scenarios. The 2005 ADD value was low due to the implementation of
a Stage One conservation message and subsequent wet weather. Tacoma Water will continue to
monitor actual water consumption versus forecasted demands. Additionally, Tacoma Water is
committed to updating its water demand forecast on a more frequent basis than is required under
water system plan development requirements.

Figure 5-4
2003 Demand Forecast to Actual 2005 Average Day Demand

2003 Water Demand Forecast Historical and Projected Results
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5.5 Water Use Data Collection

The water use data collection requirements for public water systems are established in the
Conservation Planning Requirements, March 1994. This document establishes the minimum
acceptable level of data collection for public water systems. The water use data collection
requirements vary, depending upon system size, with at least five years of continuous water use
data required. The water use data for Tacoma Water is presented in various tables through out the
2006 Update. The following identifies the water use data requirements for Tacoma Water and
Tacoma Water’s status of compliance in meeting the requirements, including the location of the
information in the 2006 Update.

Based upon the information provided below, Tacoma Water is in compliance with the water use
data collection requirements.

Source of Supply Metering

Requirement: Read meters daily. Record monthly and annual totals.

Compliance Status: Tacoma Water’s supplies are a combination of ground and surface water
sources. Each water source is metered, and instantaneous flow rates are displayed through the
telemetry system. Meters also have totalizers, and daily production records are maintained for
each source. Total annual production from each source is contained in Chapter 6 — Water
Resources.

Peak Day / Peak Month

Requirement: Record each year’s peak day and peak month totals.

Compliance Status: Tacoma Water maintains monthly and annual production and consumption
reports. These reports record peak day and peak month data based on daily source production
records and changes in internal system storage. The system’s peak day and peak month
information from the time period 2000 to 2005 is presented in Chapter 5 — Water Demands.

Non-Revenue Unaccounted-for Water

Requirement: Record annual totals.

Compliance Status: Non-revenue unaccounted-for water is determined from the annual supply,
consumption and non-revenue accounted-for water data. Tacoma Water calculates non-revenue
unaccounted-for water annually. The system’s non-revenue unaccounted-for water for the time
period 2000 to 2005 is presented in Chapter 5 — Water Demands.

Non-Revenue Accounted-for Water

Requirement: Record annual totals.

Compliance Status: Non-revenue accounted-for water is metered water that is used for
construction projects, water main flushing and various other purposes. Tacoma Water calculates
non-revenue accounted-for water annually. The system’s non-revenue accounted-for water for
the time period 2000 to 2005 is presented in Chapter 5 — Water Demands.

Customer Service Meters

Requirement: Record monthly totals for the following customer classes: single-family, multi-
family, commercial/governmental/industrial and agricultural. Monthly totals may be estimated if
water usage is billed less frequently.

Compliance Status: Tacoma Water customer use is reported in the Tacoma Water Financial
Report prepared on a monthly basis.
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Emergency Interties

Requirement: Record monthly totals of water exported through each intertie.
Compliance Status: Tacoma Water records monthly wholesale water consumption.

Wholesale Customers

Requirement: Record monthly totals provided to each wholesale customer.

Compliance Status: Tacoma Water wholesale customer use is reported in the Tacoma Water
Financial Report prepared on a monthly basis. Meter reading is done by AMR (automatic meter
read) for wholesale water customers.

Population Served

Requirement: Record annually the estimated number of customers and connections served in the
residential classes and the number of connections served in each of the other classes.

Compliance Status: Tacoma Water records the total number of connections in each customer
class and population estimates on an annual basis. Such information is presented in Chapter 5 —
Water Demands.

Economic Data
Requirement: Record existing water rates for each customer class.

Compliance Status: The Tacoma Municipal Code contains water rates for each customer class.
The current water rates are presented in Chapter 12 — Financial Evaluation / Program.

Conservation Data

Requirement: Record annually the type of measure, the level of implementation, the duration of
the measure and the date at which the measure began.

Compliance Status: Tacoma Water reports conservation data annually in a Water Conservation
Summary report.
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CHAPTER 6

WATER RESOURCES

6.1 Introduction

This chapter describes Tacoma Water’s existing sources of supply by characterizing each source,
including providing water right documentation, detailing the limitations on use of each source and
providing annual source production data. This chapter also describes potential new sources of
supply available to Tacoma Water, including how such new sources could be implemented over
time to meet the system’s projected demands as outlined in Chapter 5. Due to the role water
savings resulting from conservation efforts plays in off-setting the need to develop new sources,
the Tacoma Water — Water Conservation Program is included in the supply alternatives
discussion.

6.2 Existing Supplies

The Green River, the North Fork Wellfield, the South Tacoma Wellfield, gravity wells and other
local wells currently supply enough water to meet the Tacoma Water service area demand and
Tacoma Water wholesale water commitments. Each source of supply is described below.

6.2.1 Green River Supply — First Diversion Water Right

Tacoma Water’s First Diversion Green River water right claim consists of a senior water right
claim of 73 million gallons per day (MGD) or 113 cubic feet per second (cfs). This water right is
senior to State established Green River in-stream flow requirements. (Chapter 173-509 WAC -
Instream Resources Protection Program — Green-Duwamish River Basin, Water Resource
Inventory Area.) However, limitations of this diversion to protect instream flows were
subsequently agreed to during negotiations with the Muckleshoot Indian Tribe (MIT) and in the
development of the Tacoma Water Habitat Conservation Plan.

6.2.2 Green River Supply — Second Diversion Water Right

Tacoma Water has a Second Diversion Green River water right permit (SDWR) for up to 65
MGD, that was granted in 1986 and is subject to State established Green River in-stream flow
requirements. This water right is also conditioned by the 1995 Muckleshoot Indian Tribe
Agreement, Section 2.9, Future Diversions. In general, the instream flow requirements make this
water unavailable during the drier parts of the year. With the development of municipal and
industrial water supply storage at Eagle Gorge Reservoir, water available in the spring under the
SDWR can be put into storage for use during the summer and fall. The SDWR provides the
authority for the use of the Green River for the Second Supply Project.

6.2.3 North Fork Wellfield

The North Fork Wellfield, located approximately six miles upstream from the surface water
diversion headworks and operations control building on the Green River, was developed in 1975
and consists of seven wells. (See Sections 6.4.2. and 7.2.4 for additional information.) The wells
withdraw water at depths ranging from 65 to 118 feet from a highly permeable aquifer. Water
balance studies on the river and aquifer system indicate that this aquifer has a firm sustained yield
of at least 25 to 30 MGD during the wet season, with an instantaneous yield of 84 MGD.

Because this flow is an alternative supply to the surface source, it does not provide an additional
net yield to the Green River system. However, the North Fork Wellfield does provide water
quality backup to the surface supply during turbidity events.
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6.2.4 Service Area Wells

Service area wells consist of wells that augment the Green River supply. These include the South
Tacoma Wellfield, the Gravity wells, Southeast Tacoma Wellfield, and several other wells
located in the Tacoma Water service area. Taken together, 24 wells are currently used within
Tacoma Water's service area. These “in-city” wells, together with the wells in adjacent outlying
areas, supply approximately 15 percent of the total annual water requirements. The total
groundwater capacity of the service area wells is approximately 60 MGD. (See Figure 7-2 for the
location of the service area wells.)

6.2.5 Source Production Data Collection

Production data is collected from Tacoma Water’s sources on a daily basis. The total annual
production for each of Tacoma Water’s sources for 2000 through 2005 is shown in Table 6-1.

TABLE 6-1
Annual Source Production (MG)
2000 2001 2002 2003 2004 2005

Service Area
TS 1,498 766 2 475 4,224 2,506 1,526
Green River
SRR 22,238 20,783 19,336 18,637 20,661 19,981
Total 23,736 21,549 21,811 22,861 23,167 21,507
Peak Day
(MGD) 99.39 86.86 93.07 110.67 109.26 093.61

6.3 Inventory of Existing Water Rights

Tables 6-2 and 6-3 present an inventory of Tacoma Water's existing water rights on both the groundwater
and surface water sources.
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Footnotes:

(@) Although the claim was recorded for 400 cfs (258 MGD), maximum pipeline capacity is 113 cfs (73 MGD).
Tacoma capped the claim at 113 cfs per HCM-1, 01, 2001 Habitat Conservation Plan.

(b) Supplemental water right. Annual quantity not additive to primary rights.

(c) Annual quantity is based on diversion of 100 cfs, 365 days/year. Instream flow constraints as described on the
permit will limit the annual average diversion to approximately 70 percent of the amount listed. Additional
constraints in tribal agreements reduce the yield to approximately 60 percent. The water available from this
source would therefore be about 43,000 acre feet in an average year.

(d) Application status only. Not included in totals.

(e) Limits the 400 cfs water right claim at 113 cfs and assumes that the 100 cfs permit provides an annual yield
averaging 43,000 AF/YR.

) Two certificates issued for each of wells 1B through 8B. In each instance the second certificate was only for
additional annual use (AF/YR).

(9) Maximum historic instantaneous flow rate and annual production which has occurred under the water right or
declamation of claim. Instantaneous flow rate is obtained within one hour of well startup; production flow rate
is generally lower. In cases where instantaneous flow rate data is not available, rated pump capacity is
indicated.

(h) Maximum of 755 AF/YR under both rights.

(i) Certificate of change issued to add fifth well and allow pumping from all five wells in amount of 200 gpm and
300 AF/YR. This is not consistent with total of four flowing well certificates.

@) Total annual use under all rights shall not exceed 111,000 AF or 0.5 AF/capita, whichever is greater.

(k)  The North Fork water right is only to be used in place of Green River surface water diversions, so it does not
add to the total rate or quantity of water rights.

U] Fred 1 is supplemental to Gravity Wells (C7318A) for instantaneous rate and for annual quantity.

(m)  Estimated, pending review of historical records.
(n) Seasonal, April-October 15.
(o) Well 6B is an additional point of withdrawal on C1207A.

6.4 Limitations on the Use of Existing Supplies

This section highlights the unique characteristics of each of Tacoma Water’s existing sources of
supply, including constraints on use and interdependencies and includes a brief discussion of
potential impacts facing Tacoma Water resulting from climate change.

6.4.1 Green River, First Diversion Water Right

Tacoma has a claimed right to 73 MGD or natural inflow, whichever is less, from the Green
River. The right is considered a claim rather than a certificated right because it predates the
establishment of state water right law. Natural river flows are determined by measuring the flow
into Eagle Gorge Reservoir and adjusting the flow upward by about two percent to account for
additional inflow between the Reservoir and the Tacoma Water diversion dam. If this number
falls below 73 MGD (equivalent to 113 cfs) the diversion must be reduced. Approximately once
in every five years relatively small reductions in the amount of FDWR water diverted in late
summer or fall due to natural river flows dropping below 113 cfs occurs. Summer and fall natural
flows are supplemented by water supplies stored by Howard Hanson Dam. Tacoma Water has
not had rights to divert any of this stored water, however. While, theoretically, the claimed right
allows Tacoma Water to divert all the river flow during periods when river flow is less than 113
cfs, in practice the diversion has been reduced to help support river flows when needed. For
example, the diversion has been reduced to as low as 25 MGD during the rare situation when
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Howard Hanson Dam has been depleted of its stored water. More commonly, Tacoma Water has
voluntarily curtailed the use of the FDWR in the fall in order to leave additional water in the river
for fish. This voluntary curtailment due to fish needs has reduced Pipeline No. 1 flows to as low
as 36 MGD for over a month time period.

As a result of the Second Supply Project beginning operation, the voluntary program of
supporting stream flows has been replaced with a more formal approach as called out in the
Muckleshoot Indian Tribe Agreement of 1995. The MIT Agreement requires Tacoma Water to
guarantee minimum river flows at the Auburn gage thus requiring that Tacoma Water either
reduce use of the FDWR or use water stored at Howard Hanson Dam, once the Howard Hanson
Dam Additional Storage Project is completed, for streamflow support. Modeling efforts thus far
indicate that the FDWR may be reduced by approximately half for a one month period in order to
meet this guarantee in dry years, with more severe reductions in the worst case years.

6.4.2 North Fork Wellfield

The North Fork Wells are located in the Green River Watershed and have a certificated water
right for 84 MGD. The wells can only be used in place of river water at times the river is turbid
(other than during special cases such as during construction of the river intake works). Although
highly productive, the wells are located over a relatively small aquifer and, therefore, productivity
is directly dependent on recent precipitation amounts. Since the precipitation dependent wells are
used as a replacement source while the river is turbid, and the river gets turbid because of high
rainfall, this is generally not a problem, other than in the fall. The earliest storms in the fall are
likely to cause river turbidity, but since they occur at the start of the wet season, the wells are not
recharged and cannot be used at full capacity. On average, wellfield capacity is 24 MGD prior to
November 1; 36 MGD between November 1 and November 20; 48 MGD from November 20 to
December 1, and 60 to 72 MGD after December 1. In the spring as rainfall decreases, capacities
ramp back down, although at a slower rate. In February, capacity is 60 to 72 MGD, in March it is
about 48 MGD, in April, about 36 MGD, and 24 MGD thereafter. The wells are normally not
used in the summer, but if they were, capacity would probably be 12 to 24 MGD. These numbers
are all averages, and individual years can vary significantly from the averages, particularly in the
fall. North Fork capacity has been as low as 24 MGD in early December, and as high as 60 MGD
in early November. Capacities are based on a one-week run, which is typical for a turbidity
event.

6.4.3 Green River, Second Diversion Water Right

The SDWR is the water right associated with the Second Supply Project. It provides up to 65
MGD, of which Tacoma’s share is 15/36; equaling 27 MGD. The remainder is shared between
the Project Partners: the Lakehaven Utility District, the City of Kent, and the Covington Water
District. The water right is limited by minimum river flow levels established by the State of
Washington, and by minimum and guaranteed river flow levels set by the MIT Agreement. The
limitations are such that SDWR water will generally not be available during summer and early
fall except during wet years. One significant benefit of the SDWR is that it allows water to be
stored in the spring for summer use. In this case, the diversion of the spring-time water occurs
under the flow limitations in effect at the time of storage. Once diverted into storage, use of the
stored water is no longer subject to river flow limitations.

6.4.4 Howard Hanson Dam Additional Storage

Under the Howard Hanson Dam Additional Storage Project, Tacoma and its Second Supply
Project Partners will have the ability to store up to 20,000 acre-feet (AF) of water behind Howard
Hanson Dam during the spring. Tacoma Water’s share of the stored water is 15/36, or up to
8,333 AF, which equates to 30 MGD if used at a uniform rate over a 90-day period.
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If water is diverted to storage during the spring, it will not be available for consumption during
the spring. Each year Tacoma Water, the Lakehaven Utility District, the City of Kent and the
Covington Water District will each need to decide if they want to divert water to storage during
the spring and meet spring demands using other sources of water, or consume Second Supply
Project water during the spring and rely more heavily on other sources during the summer. In
either case, the Additional Storage Project does provide flexibility in how sources are used and
allows for the movement of less valuable spring-time water into the summer where it is more
valuable given increased summer demand.

Water stored may also be used if needed to support Tacoma Water’s MIT flow commitments in
the late summer and early fall. Particularly in the early years of the project when excess storage
is available, this will provide flexibility to cover any shortfalls which otherwise would need to be
made up by reducing use of the FDWR or by running numerous wells in South Tacoma or
elsewhere in-town.

Water can be stored behind Howard Hanson Dam until as late as December 7 or until storage is
released in anticipation of heavy fall storms, whichever comes first. Storage may begin to be
accumulated as early as February 15, depending on spring snowpack and weather conditions.

The stored water can be used as needed by Tacoma Water and its Second Supply Project Partners.
Since the water, once stored, is no longer subject to water right and instream flow restrictions, it
can be used at any rate needed, consistent with the capacity of the transmission system. The total
capacity of Pipeline No.1 and the Second Supply Project Pipeline (also known as Pipeline No. 5)
together is 165 MGD. Of this capacity, Tacoma Water has usage rights to 72 MGD in Pipeline
No. 1, and 15/36 of the 93 MGD capacity of the Second Supply Project Pipeline, for a total of
111 MGD.

6.4.5 South Tacoma Wellfield

The South Tacoma Wellfield is the primary groundwater source in the city. The wellfield draws
water from three aquifers; approximately 60 percent from the Shallow, 40 percent from the Sea-
level, and a small percentage from the Deep Aquifer. The wells have water rights totaling 78
MGD, with nominal installed capacity of 66 MGD, and an approximate sustained rate of 45
MGD, an estimate based on a month’s run time. For planning purposes, the wellfield’s capacity
for the 4-day peak is considered to be 49 MGD. The South Tacoma wells are typically used for
peaking during the summer, so they are rarely all run simultaneously. If run for long periods in
the summer, peaking capacity would be reduced. Annual capacity of the wellfield is estimated at
20,000AF, which equates to 72 MGD over 90 days (which is far above current installed capacity),
or 54 MGD over 120 days, or 36 MGD over 180 days. The maximum historic annual usage of
the wells was 20,700AF, which occurred in 1961. Prior to construction of the North Fork
Wellfield in 1977, the South Tacoma wells were used to provide water during Green River
turbidity events. The 1961 pumping occurred throughout the year.

Typical South Tacoma Wellfield usage has been in the range of about 12,000AF/yr, with usage
below that point for much of the past decade. Although the wellfield has been pumped at over
20,000AF in the past, the maximum rate that can be sustained year after year is currently
unknown. Particularly with the Shallow Aquifer, heavy and sustained usage may draw pollution
plumes from several points toward the wells. Further study would be required prior to assuming
full annual capacity use of the wells on an annual basis. Because water resulting from the
Howard Hanson Dam Additional Storage Project will be available at the time of year that the
South Tacoma Wellfield otherwise sees increasing demands, a large increase in wellfield usage in
the immediate future is not anticipated to be required at this time.
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6.4.6 Other Wellfields

Tacoma Water has several smaller wellfields, including the Southeast Tacoma wells, Gravity
Pipeline wells, University Place wells, Tideflats wells, Prairie Ridge Springs, and Portland
Avenue well. Taken together, these wells have water rights totaling 23 MGD, although many of
these rights are “supplemental’, meaning that the quantity of water provided by the right is not
additive to other rights. Installed capacity is 18 MGD, which includes approximately four MGD
from wells designated as emergency sources. For planning purposes, a total sustained capacity of
12 MGD from these smaller wellfields, not including emergency sources, is assumed.

6.4.7 Additional Water Rights

Depending on the particular water right, undeveloped water rights held by Tacoma Water may
include an additional instantaneous rate, additional annual quantity, or both. For example, the
South Tacoma wells have a developed capacity of approximately 66 MGD, but have water rights
for up to 78 MGD instantaneous flow. As a result of the acquisition of the University Place
Water Company in the late 1970s, about seven MGD of unused rights in University Place may be
available for development. Finally, at the Southeast Tacoma wells, approximately three MGD of
water rights are presently not used. At this time, approximately half of the additional three MGD
of water rights at the Southeast Tacoma wells are currently undergoing development.

6.4.8 Climate Change

The main implication for Tacoma Water of temperature increases predicted as a result of climate
change will be seen in the rising snowline and reduced snowpack. This, in turn, will change the
runoff hydrograph of the Green River Watershed. Snowpack functions as a means of storing
winter precipitation and of gradually releasing it in the spring. Given its low elevation, the Green
River Watershed is particularly susceptible to reduced snowpack because of warmer winters A
warming climate would mean higher winter flows in the Green River (more rain, less snow) and
less carryover flow from the wet to the dry season. Consequently, for the Green River, low flow
problems in the fall can be expected to be more frequent and more severe because natural base
flows will be smaller going into the start of the dry season.

Tacoma Water’s operations have several advantages that will help the system to adapt to warming
temperatures. At present the only storage at the Green River Watershed is in the form of natural
snowpack. However, the Howard Hanson Dam Additional Storage Project will, for the first time,
allow for the storage of Green River water for municipal supply purposes. The Additional
Storage Project also will allow for the storage of water for use in supporting instream resources.
The addition of this man-made storage will help to partially offset the loss of natural snowpack.
Additionally, the Second Supply Project greatly improves the operational flexibility for Tacoma
Water and its Project Partners. Second Supply Project features such as regional interties and the
capability of pursuing aquifer recharge projects as is occurring with the Lakehaven Utility
District’s OASIS project can help Tacoma Water, our Second Supply Project Partners and others
in the region adapt to climate changes. Tacoma Water is also fortunate to have a substantial
source of groundwater available to it. The atmospheric models predict that, along with increasing
temperatures, annual precipitation will also increase. This works in favor of groundwater since
yield is, in part, dependent on annual precipitation amounts.

The Tacoma Water system operates such that the natural variation in weather is a factor that is
dealt with every year. It is thought that this experience will be helpful in itself as Tacoma Water
deals with evolving changes in climate. The Tacoma Water system is designed with the
redundancy and flexibility that is needed to cope with years where snowpack may be low or
where the fall may be unusually dry or where high winter flows may cause extended periods of
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turbidity. Tacoma Water recognizes that as the climate changes, operations will need to change
to adapt to it.

To account for potential changes in water demands caused by climate change, a “climate change
adjustment” was incorporated into the 2003 Water Demand Forecast. The High Growth Demand
scenario reflects the following climate change adjustment:

e Auverage annual demand caused by climate change is expected to increase by four percent
by 2040.

e The peak-season demand is expected to increase by eight percent by 2040.

The Expected Growth Demand scenario was not adjusted for climate change impacts.

6.5 Tacoma Water Supply Status

With the October 20, 2005 start up of the Second Supply Project Pipeline, Tacoma Water relies
on four basic sources of supply. These include the FDWR from the Green River, the SDWR
from the Green River, the North Fork well system and the system of 25 groundwater sources
located in and near the City of Tacoma. As is described earlier in this chapter, each of Tacoma
Water’s four basic sources of supply have unique constraints and conditions associated with their
use. Given the complexity of the supply system, Tacoma Water utilizes a resource model in order
to determine the most efficient means of meeting demands.

In the 1990s, the resource model was first used to model Green River flow data to determine how
much water was available from the Green River. The model evolved over several years and was
used to negotiate Tacoma Water’s 1995 agreement with the MIT. The resource model has since
been used to evaluate the availability of water to meet future demands, including wholesale
demands associated with the Cascade Water Alliance. The most recent version of this resource
model, titled Water Availability Study, is described below.

6.5.1 Water Availability Study, July 2007, CH2MHILL

The resource model takes into account the unique constraints associated with the four Tacoma
Water sources of supply. To that end, the following general assumptions in regards to how future
demands will be met have gone into model development:

o Demands are supplied by Tacoma Water’s FDWR and SDWR Green River water rights,
the Howard Hanson Dam Additional Storage Project and Tacoma Water’s North Fork
and South Tacoma Wellfield groundwater supplies.

o Use of the SDWR s restricted to Tacoma Water’s proportional share as established in the
Second Supply Project Agreement.

e When turbidity in the Green River exceeds a predetermined value, second diversion use
is restricted and demands are met using North Fork groundwater. Turbid water is either
stored in the dam if municipal storage is available or released downstream.

e The North Fork Wellfield has unique constraints due to the supplemental nature of the
FDWR and aquifer limitations.

e South Tacoma Wellfield and other in-town wells provide 57 MGD.

The water demands incorporated into the July 2007 Water Availability Study include the 2003
Water Demand Forecast Expected Growth Demand scenario and High Growth Demand scenario
demands as presented in Chapter 5 — Water Demands. Additionally, the Water Availability Study
also takes into account water demands associated with the Cascade Water Alliance and includes
additional average day wholesale demands of 1.67 MGD, across all years, not contained in the
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2003 Demand Forecast. Such wholesale demands were contracted for after the 2003 demand
forecast was prepared.

The July 2007 Water Availability Study evaluates the amount of water available in years 2020,
2025 and 2030 given projected water demands and model water supply constraint assumptions
described above. The Water Availability Study concludes that year 2025 will be the most
difficult time period to meet demands. By 2030, the Cascade Water Alliance term-limited supply
will drop from 6 MGD to 1 MGD, making year 2030 demands less than year 2025. For the
Expected Growth Demand scenario, all demands will be met through 2030. In 2025 and 2030
there is an additional 2.2 MGD and 4.1 MGD available supply, respectively. For the High
Growth Demand scenario, the years 2025 and 2030 experience shortfalls, with the 2025 shortfall
expected to be 2.5 MGD.

6.6 Supply Alternatives
6.6.1 2000 Water System Plan Recommendations

The 2000 Water System Plan presents three service scenarios, including the mix of existing and
new water resources or conveyance systems that would be required to implement each scenario.
These service scenarios include: a Local Reliance scenario, a Full Regionalization scenario and a
Full Regionalization (Phased) scenario. The Full Regionalization (Phased) scenario was chosen
for implementation. A brief discussion of each required new water resource or conveyance
system included in the Full Regionalization (Phased) scenario and the current status of each
follow.

Second Supply Pipeline, Second Diversion, Phase I: The 2000 Plan anticipated the construction
of a pipeline to transport the second Green River water right to Tacoma Water. The pipeline was
also anticipated to form the basis for an intertie with the City of Seattle (Seattle Public Utilities).
The Second Supply Project Pipeline began full operation on October 20, 2005, delivering water to
Tacoma Water and its Project Partners (The City of Kent, the Lakehaven Utility District and the
Covington Water District).

Second Supply Pipeline, Second Diversion, Phase 1I: The 2000 Plan anticipated the construction
of a Tacoma-Seattle Intertie by the year 2010. This project is no longer required since Seattle
Public Utilities ultimately did not become a participant in the Second Supply Project.

Howard Hanson Dam, Additional Storage, Phase I. Under Phase | of the Howard Hanson Dam
Additional Storage Project, Tacoma Water’s SDWR water will be stored between February 15
and June 30 (approximately 20,000 acre-feet) for municipal use during the summer by Tacoma
Water and its Second Supply Partners. Phase | is anticipated to be in operation in 2007.

Howard Hanson Dam, Additional Storage, Phase 1. Under Phase Il of the Howard Hanson Dam
Additional Storage Project, the conservation pool behind Howard Hanson Dam will be expanded
to provide additional storage of existing spring runoff of up to 12,050 MG of water (37,000 acre-
feet). The implementation of Phase Il is dependent on the evaluation of Phase | success and
consensus of the resource agencies, the MIT, Tacoma Water and the USACE.

Tideflats Groundwater. The Plan anticipated the development of two new wells of approximately
2.5 MGD each at the tideflats at an undefined time in the future. The development of new wells
within the Tideflats area is planned to occur prior to 2020.

Chambers Creek Properties Groundwater. The 2000 Plan listed Pierce County’s Chambers Creek
Properties water rights as a potential new groundwater source at an undefined period in the future.
Pierce County has successfully transferred approximately 2.5 MGD of formerly industrial water
rights to municipal water rights and intends to make the water rights available to retail water
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purveyors. A July 2006 development schedule was included in the Report of Examination for the
transfer.

South Tacoma Groundwater. The 2000 Plan anticipated the development of new wells at the
South Tacoma Wellfield totaling 29 MGD during the time period 1999-2006. This was a
necessary part of an agreement between Tacoma and Seattle regarding use of Second Diversion
water. With Seattle no longer a partner in the project, rapid development of the South Tacoma
capacity was no longer required and did not, therefore proceed as anticipated. The development
of additional South Tacoma wells is planned to begin in 2007.

Industrial Conservation and Reuse. The 2000 Plan anticipated conservation and/or reuse savings
at two industrial facilities (Simpson Pulp and Paper Mill and the West Tacoma Mill) at an
undefined time in the future. The West Tacoma Mill has since closed. Average day water use at
Simpson was 20 MG in 1995. By 2005, average day water use has been reduced by 5.1 MG at
Simpson, to 14.9 MG. See Chapter 5 — Water Demands for additional information regarding
water use at Simpson.

Demand-Side Management (Conservation). The 2000 Plan anticipated the implementation of a
conservation program. Activities in this regard have included industrial audits, a clothes washer
rebate program, an on-going public information program and participation in regional public
awareness radio campaigns, among other water conservation activities. Please see Section 6.6.5
for additional details.

6.6.3 Water Reuse

The Municipal Water Law amended RCW 90.46 to require public water systems serving 1,000 or
more connections to evaluate opportunities for reclaimed water when completing water system
plans. With three wastewater treatment plants located in the Tacoma Water service area, Tacoma
Water, in 1994, recognized water reuse as a supply alternative that merited consideration. At that
time, Tacoma Water undertook a water reuse feasibility study.

The water reuse feasibility study considers two categories of uses for reclaimed water: landscape
irrigation and industrial processes. Potential irrigation sites (parks, schools and golf courses) are
identified in the vicinity of each wastewater treatment plant. Ten industries, representing five
industrial segments, are identified as potential candidates for reclaimed water use. The study
concludes that alternatives using reclaimed water for industrial processes appeared to be more
attractive than those alternatives using reclaimed water for landscape irrigation, primarily because
of the cost to install distribution facilities for a seasonal demand. Additional study is
recommended to further define the feasibility of industrial reuse in the Tacoma area.

In 1997, an industrial conservation and water reuse assessment for the Simpson Mill and for the
Stone Consolidated paper mill (later known as Abitibi) studied the potential for reducing water
consumption in each facility. Since that time, the Stone/Abitibi paper mill has closed.

In June 2000, the Pierce County Sewer Utility prepared a Wastewater Reclamation & Reuse
Report, Pierce County Wastewater Utility Unified Sewer Plan. This report, included as Appendix
B to the Pierce County Unified Sewer Plan, 2001, describes existing studies and provides
rationale for postponing a more detailed reuse analysis until after the Unified Sewer Plan has
been adopted and several prerequisite studies have been completed. The uses of reclaimed water
as identified in the Tacoma Water 1994 Water Reuse Feasibility Study and 1997 Industrial
Conservation and Water Reuse Assessments are described as potential uses of reclaimed water as
produced at the Pierce County Chambers Creek Regional Wastewater Treatment Plant. The
current use of reclaimed water for existing treatment plant process water is described.
Additionally, the reclaimed water uses identified in the Chambers Creek Properties Master Site
Plan, 1997, to occur at the County-owned Chambers Creek Properties, are identified.

2006 Update — Final DOH Submittal 6-16



The Wastewater Reclamation & Reuse Report concludes:

Until the instream flow requirements have been established for streams in the Chambers Creek —
Clover Creek Drainage Basin and the ESHB 2514 Technical Assessment has been completed, a
detailed assessment of water reuse is impractical. However, when the volume of wastewater has
been identified and water supply analyses are complete, Pierce County Wastewater Utility
expects to collaborate with adjoining and nearby water purveyors to investigate reuse potential
at the Chambers Creek Regional WWTP.

The Chambers Creek Properties Master Site Plan Update, December 2005, defines a framework
for continued uses and development of the County-owned Chambers Creek Properties. The
Chambers Creek Regional WWTP is located on a portion of the Chambers Creek Properties. In
regards to on-site uses and operations related to water reclamation, the Master Site Plan Update
states the following:

In the long-term, a portion of the wastewater treated on the site will be reclaimed and reused for
irrigation, wetland and aquatic habitat, groundwater recharge, industrial, municipal and
commercial uses. Irrigation facilities using reclaimed water will be integrated throughout the
Chambers Creek Properties. Design of these facilities will include signage and/or barriers as
necessary to allow safe public access in accordance with local, state and federal health
standards.

At this time, Pierce County is pursuing the necessary permits and treatment plant improvements
to allow for the use of reclaimed water as a source of irrigation water for the golf course currently
being developed at Chambers Creek Properties.

King County’s Wastewater Treatment Division has the potential, through its regional collection
and treatment facilities, to provide reclaimed water either centrally treated or treated with satellite
facilities at the treatment plants along major effluent conveyance lines and at certain pump
stations. It is King County’s intention to work with water utilities in the region in the next several
years to widen the distribution of reclaimed water to potential irrigation and industrial customers.
Work in this regard started in 2005 with the establishment, by the King County Executive, of a
group of interested stakeholders formed to explore what might be included in updated King
County coordinated water system plans. Tacoma Water was represented on this “Scoping
Committee”.

Currently, the Lakehaven Utility District is preparing an Environmental Impact Statement for its
proposed Reclaimed Water System Project. The EIS will focus on alternatives for the siting and
construction of a reclaimed water system to include treatment plant upgrades, a conveyance
system and reclaimed water infiltration. The District’s proposed OASIS (Optimization of
Aquifer Storage for Increased Supply) project is an aquifer storage and recovery project to use
excess water usually available during the wet weather months and store it underground for later
high demand summer use. To implement the OASIS project, the District is proposing to design
and construct a reclaimed water system to achieve the following objectives:

e Provide a mitigation strategy for the OASIS project, which is an innovative ASR system
that has the potential to store significant volumes of water available to the District from
the Tacoma Second Supply Project Pipeline;

e Plan for the future eventuality of eliminating marine discharge of wastewater to Puget
Sound; and,

o Realize the benefits of managing reclaimed water in the District’s watersheds.

At this time no reclaimed water is available as a potential source of water to off-set the use of
existing Tacoma Water sources. Tacoma Water will continue to monitor reclaimed water projects
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and/or reclaimed water planning activities of local wastewater facilities, such as those described
above, and will participate in planning activities as they may occur in the future.

Please see Appendix B Attachment 9: Water Reclamation Checklist for Systems with 1,000 or
more Connections for additional information.

6.6.4 Conservation

As the Puget Sound region explores ways to more efficiently use existing water resources to meet
existing and growing water demands, conservation has become a standard element in every
utility’s repertoire of water management techniques. Water conservation plans are developed to
provide a systematic and coordinated approach to conservation that will ensure the wise use of
available water resources. Tacoma Water’s Conservation Plan can be found in Appendix N.

Conservation Requirements

In the 1980s, a growing awareness of the limited resources in the state led the Washington State
legislature to pass the Water Use Efficiency Act (Chapter 40.70.230 RCW), which directed the
Department of Health (DOH) to develop procedures and guidelines relating to water use
efficiency. In addition, per RCW 90.54.180: “increased water use efficiency should receive
consideration as a potential source of water in state and local water resource planning
processes.”

In 1994, the Washington Water Utilities Council (WUCC), DOH and the Washington State
Department of Ecology (Ecology) co-authored a document entitled Conservation Planning
Requirements, Guidelines and Requirements for Public Water Systems Regarding Water Use
Reporting, Demand Forecasting Methodology and Conservation Programs (Conservation
Planning Requirements). The Conservation Planning Requirements document outlines the basic
requirements of conservation plans that must be included as an integral component of a utility’s
water system plan.

The Pierce County Coordinated Water System Plan, 2001 (CWSP) recognizes the Conservation
Planning Requirements and, therefore, requires public water systems to include a water
conservation plan consistent with the Conservation Planning Requirements.

While the majority of Tacoma Water’s service areas are located in Pierce County, a portion of the
northern service area is within King County. The 1989 South King County Coordinated Water
System Plan (CWSP) acknowledges that conservation is a management tool to be used in
conjunction with the development of future water resources. The conservation goal in the South
King County CWSP is to initiate implementation of a conservation program by 1995, achieve a
6.5 percent reduction by 1995 and achieve an eight percent reduction in water usage by the year
2000. Conservation savings are to be measured with 1990 per capita consumption as the base
water use. Water use by Tacoma Water customers has consistency declined since 1990. Please
see Section 5.2.2 for historical trends in water use information, including Tacoma Water’s
residential per capita water use trends.

In 2001, Tacoma Water and its Second Supply Partners entered into a Memorandum of
Agreement (MOA) with Ecology and DOH which requires a reduction in water use by ten
percent over a ten-year period beginning January 1, 2000.

In 2003, the state legislature passed the Municipal Water Supply Efficiency Requirements Act.
One of the main requirements of the Act is for DOH to adopt a water use efficiency rule.
Currently, DOH is completing a proposed draft rule for public hearings, with an adoption date of
September, 2006. The proposed draft rule covers the following three elements: water use
efficiency planning requirements; a state distribution system leakage standard, and; water use
efficiency goal-setting and performance reporting.
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Attachment 4: Current Conservation Planning Requirements for Water System Plans (WSPs),
contained in Appendix B, provides a summary of Tacoma Water’s response to current water
conservation requirements.

Conservation Goals and Objectives

The goal of Tacoma Water’s conservation program is to protect and preserve present and future
water resources and to maintain or reduce present per capita water usage levels in all customer
classes. Specifically, Tacoma Water’s conservation goal is to reduce per capita water use by ten
percent over the ten year time period 2000 to 2010. Following are several objectives that Tacoma
Water has formulated to accomplish this:

e To develop a conservation program that meets or exceeds state requirements for public
water systems;

e To develop a conservation program that ensures the efficient use of water;

e To coordinate and integrate water conservation programs with other Tacoma Water and
Public Utilities programs;

e To research water reuse opportunities for irrigation and/or industrial processing for future
implementation;

e To achieve a consistent reduction in the peak 4-day demand.
Past Program Activities

Since the 1980s, Tacoma Water has been committed to an effective conservation plan as an
element of their overall water resource plan. The focus has been on developing long-term
sustained conservation activities in a balanced program with both effective supply management
and demand management measures. The conservation measures have been designed to increase
customer awareness of conservation issues, provide incentives for reduced consumption, and
reduce water losses within the system.

The main accomplishments during 2000 through 2005 are summarized below. Additional detail
regarding past conservation accomplishments beginning in the1980s, including estimated savings,
is contained in Appendix H.

Public Outreach. Numerous measures have been implemented by Tacoma Water staff to achieve
a high degree of continual public outreach. Utility bill inserts with various topics relating to water
conservation have been consistently used to reach customers. Advertisements in newspapers,
magazines, radio, movie screen ads, bus ads, CityLine presentations, and TV 12 CityScape Public
Service Announcements are additional ways Tacoma has spread the water conservation message.
Tacoma Water has collaborated with the Water Conservation Coalition of Puget Sound to
promote various regional messages. Currently, Tacoma Water staff chairs the Technical Advisory
Group of the Partnership for Water Conservation, another regional effort. Tacoma Water also
participated with other utilities in regional campaigns such as the NW Natural Yard Days
program.

Tacoma Water continues to maintain relationships with educational organizations such as the
Washington State University Cooperative Extension, Metropolitan Parks Nature Center and the
Washington Organics Recycling Council. These organizations provide water conservation
related presentations to landscape professionals and to the public in our region and elsewhere.

Information and product offerings remained available to Tacoma Water customers via the
conservation page, which is an element of the Tacoma Public Utilities website.
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Tacoma Water participated in the first annual Tacoma Flower & Garden Show held at Point
Defiance Park as well as other numerous neighborhood events.

Youth Education. Tacoma Water budgeted funding to coordinate with the Tacoma Public
Utilities Community Media Services staff to develop and implement conservation education and
related programs that reach Tacoma youth. Tacoma Water also teamed with local sport teams to
reach a younger audience. Tacoma Water also served as a lead partner in the Tacoma Rainiers
Kids Club with the Rainiers Baseball team. In addition, Tacoma Water participated in AquaQuest
classes that were conducted for elementary schools and middle schools.

Residential Customers. Tacoma Water promoted conservation to its residential (and business)
customers with the introduction of four tip sheets that address conservation indoors, outdoors,
leaks and an additional tip sheet for business customers.

As in the past, high-use customers were notified by letter of their consumption patterns and
provided a postcard with which to request free information and devices, including the tip sheets
addressed above, an irrigation system rain sensor, a soil probe, rain gauges, plus toilet
displacement devices and leak detection tablets.

For several consecutive years Tacoma Water coordinated with Tacoma Power to host a high-
efficiency clothes washer rebate program for residential customers.

In support of the first ever Native Plant Appreciation Week, Tacoma Water produced and
distributed 5,000 native plants posters along with over 1,500 books on native plants to customers
and Master Gardeners responding to an offering in their utility bill insert. Additional events
distributed more posters and books

Two water-efficient seminar series were co-sponsored by Tacoma Water and the Tacoma Public
Library in 2002.

A Master Resource Conservation training program was initiated in collaboration with the City of
Tacoma’s Solid Waste division and implemented in June of 2002.

Commercial customers. In order to achieve greater water savings for large industrial and
commercial customers Tacoma Water and consultants completed several technical audits. These
included Pioneer Chlor-Alkali, US Oil Refining, GP Gypsum, Continental Lime (now known as
Graymont Western, US), Nalley's (also known as Agrilink), Tacoma's Steam Plant, Kaiser
Aluminum, Point Defiance Park, Tacoma General Hospital, St. Joseph's Hospital, two elementary
schools, Tacoma Lutheran Home, and Pierce County detention.

Tacoma Water, United Pipe & Supply and Rainbird International hosted a seminar at the utility
which targeted commercial and residential landscape irrigation contractors.

Wholesale Customers. Tacoma Water continues to provide water conservation information and
technical support to its wholesale customers. A response plan was also initiated should wholesale
customers request the support of Tacoma Water's water conservation program to fulfill their DOE
and DOH water conservation guidelines requirements.

Current Water Conservation Program Emphasis

Tacoma Water continues to strive to achieve water efficiency. In 2006, a program to replace Pre-
Rinse Spray Nozzles with new efficient models began. Tacoma Water has partnered with
Tacoma Power and Puget Sound Energy on this effort. Through direct installs, and at no cost to
the customer, the Pre-Rinse Spray Nozzle program will achieve both water and energy savings.

Tacoma Water remains an active participant in regional conservation campaigns and educational
efforts. The ‘resource-efficient gardens’ at the new Tacoma police substations and the City’s
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EnviroHouse are examples. Tacoma Water also continues to provide customers with water saving
devices and conservation literature.

The focus of the Tacoma Water conservation program is currently on the next four-year time
period — through 2010 — in order to meet or exceed the ten percent water use reduction
requirement established in the Second Supply Project Memorandum of Agreement with DOE and
DOH.

Evaluation of Conservation Measures

Conservation Planning Requirements, Guidelines and Requirements for Public Water Systems
Regarding Water Use Reporting, Demand Forecasting Methodology and Conservation
Programs, Washington State Department of Ecology and Washington State Department of
Health, March 1994 (Conservation Planning Requirements)

The Conservation Planning Requirements require water utilities to evaluate alternative
conservation measures. For each size of water system, specific conservation measures are
recommended for implementation and are, therefore, required to be evaluated. Such conservation
measures are grouped into the following four categories.

Public Education
Technical Assistance
System Measures
Incentives/other measures

Tacoma Water’s evaluation of the recommended conservation measures is presented below.
Specific recommended conservation measures under each of the four broad categories appear in
italics.

Public Education

Past Tacoma Water conservation activities have included school-based education programs
(school outreach), presentations to community groups (speakers bureau) and participation in
community events such as the Pierce County Livable Communities Fair (theme shows and fairs).
Tacoma Water promotes (program promotion and seasonal demand management) its
conservation program with bill inserts, participation in regional conservation campaigns, the use
of its website and the like. Public education activities will continue to play an important part in
Tacoma Water’s conservation program.

Technical Assistance

Tacoma Water distributes conservation information through brochures, the world wide web, bill
inserts (customer assistance) and provides conservation support for its wholesale water customers
(purveyor assistance). Tacoma Water customer bills currently include a consumption chart to
allow customers to compare recent water use to past use (bill showing consumption history).
Tacoma Water has prepared water reuse and reclamation studies, has implemented a large
industrial audit program and has recently completed a conservation program assessment
(technical studies). The conservation program assessment contains up-to-date information on new
water efficient technologies and measures with which Tacoma Water can augment its existing
conservation program.
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System Measures

Tacoma Water meters all of its sources of supply as required by the Conservation Planning
Requirements (source meters). All services have been metered since 1954 (service meters).
Tacoma Water reviews the leakage and main break history of pipelines now in service and
installs corrosion protection and lining material where indicated (unaccounted water/leak
detection). Such system measures activities will continue into the future.

Incentives/Other Measures

Past Tacoma Water conservation activities have included distribution of showerhead and faucet
aerators and toilet retrofit Kits, (single-family/multi-family kits). In 1992, Tacoma Water revised
its residential and wholesale rate structure to include 25 percent summer rate to encourage water
conservation (conservation pricing). Tacoma Water has partnered with Tacoma Power to offer
clothes washer rebates (utility financed retrofit). Tacoma Water makes available moisture
sensors and weather-based irrigation controls (nurseries/agriculture and landscape management)
to its customers. Please see Section 6.5.3 for details regarding Tacoma Water water reuse
activities (water recycling/reuse).

2006 Conservation Program Assessment

In 2006, Tacoma Water undertook a conservation program assessment to evaluate the existing
water conservation program — which is based upon a 1997 conservation program assessment —
and to recommend elements to strengthen the program. The objectives of the 2006 Conservation
Program Assessment include:

e Toinstill a long-term conservation ethic among customers (retail, wholesale and in
regional supply area).

e To establish a 2000 base year on water use. This will enable the utility to measure the
effectiveness of the conservation program in accordance with State guidelines.

e To establish criteria to assess the effectiveness of the conservation program including
methods to establish savings, effectiveness of public information programs and
measurements of economic benefits received.

e To identify conservation program activities which, if implemented by Tacoma Water,
will result in water savings necessary to meet Tacoma Water’s ten percent reduction goal.

A summary of the tasks completed during the conservation program assessment process can be
found in Appendix N (Tacoma Water Conservation Plan). The conservation program packages
resulting from the conservation program assessment which Tacoma Water will consider
implementing during the next four years are listed below. (Please see the Tacoma Water
Conservation Plan - Appendix N — for a detailed description of each conservation program
package.)

The water conservation program packages that may be implemented by Tacoma Water include:

Faucet Aerators & Low Flow Showerheads for Residential Customers
High-Efficiency Toilets for Residential Customers

Pre-Rinse Spray Valves for Commercial Customers

High-Efficiency Clotheswashers for Residential Customers
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High-Efficiency Urinals for Commercial Customers
High-Efficiency Commercial Kitchen Equipment
Public Education

Water Efficient Product and Service Promotion
Intergovernmental & Regional Cooperation

6.6.6 Additional Supply Alternatives

As previously described, the Lakehaven Utility District is currently pursuing its OASIS project.
The District’s proposed OASIS (Optimization of Aquifer Storage for Increased Supply) project is
an aquifer storage and recovery project proposed to use excess water usually available during the
wet weather months and store it underground for later high demand summer use. In December
1995, Tacoma Water provided a written expression of interest to further discuss a partnership
approach to pursuing the OASIS project (Correspondence to Roger Brown, General Manager,
Lakehaven Utility District from Kenneth J. Merry, Superintendent, Tacoma Water, December 6,
1995).

On June 30, 2003 Ecology approved the use of the Lake Tapps Reservoir as a public water supply
in the amount of up to approximately 65 MGD. The Cascade Water Alliance, a coalition of water
utilities including the cities of Bellevue, Issaquah, Kirkland, Redmond and Tukwila and the
Covington, Sammamish Plateau and Skyway water districts, and Puget Sound Energy, owner of
the Lake Tapps water right, have entered into a Memorandum of Understanding under which
Cascade has the exclusive right to negotiate acquisition of the Lake Tapps water rights. Cascade
intends to develop the Lake Tapps water rights to meet members’ future needs and also intends to
consider how the supply may meet a portion of other regional water supply needs.

6.7 Summary / Recommendations

6.7.1 Summary

Under the Tacoma Water Expected Demand (Historical) scenario, including additional demands
associated with the Cascade Water Alliance, the July 2007 Water Availability Study projects a
surplus of available water through the year 2030. However, should a higher level of demand
occur as projected in the High Demand (PSRC) scenario, the water availability study projects
demands will not be met in years 2025 and 2030. It is important to note that under both water
demand scenarios, the underlying water model used in the water availability study incorporates
well development at the South Tacoma Wellfield as an “existing” supply source available to meet
demands.

Given the assumed use of additional water resources at the South Tacoma Wellfield to meet
future demands, the following project is recommended for implementation:

South Tacoma Aquifer Additional Wells

The South Tacoma Wellfield currently contains 13 production wells, drawing water from three
aquifers. The wells have water rights totaling 78 MGD, with nominal installed capacity of 66
MGD and an approximate sustained rate of 48 MGD. Tacoma Water believes the aquifer could
sustain an additional withdrawal of 29 MGD in the summer months.

6.7.2 Additional Recommendations

It is becoming increasingly difficult to obtain new water rights. As a result, water purveyors are
finding it necessary to find alternatives to new water rights in order to provide for increases in
system demands. As a regional water system, Tacoma Water must be able to respond to new
requests for wholesale service. While the March 2006 Water Availability Study does take into
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account Tacoma Water’s current contract commitments, the Water Availability Study does not
account for increases in wholesale demands outside existing contracts. Under the Expected
Growth Demand scenario, it is projected that an additional 2.2 MGD of supply will be available
in 2025 and an additional 4.1 MGD of supply will be available in 2030. No additional supplies
are available in 2025 or 2030 under the High Growth Demand scenario. It will be important for
Tacoma Water to continue the practice of updating water demand forecasts and participating in
regional water planning processes in order to ensure the ability to provide for new requests for
wholesale service as such requests may occur in the future.

Tideflats Area

The addition of new wells and related facilities in the Tideflats area, consistent with existing
water rights, should be implemented by Tacoma Water in the future as may be needed to meet
new demands as follows:

Tacoma Water currently has two wells within the Tideflats area. Tideflats Well No. 1 was
installed in 1927 and produces approximately one MGD. A second well has been developed,
with a capacity of 1,250 gpm, but has not been tied into the water system. Based on a 1995 study,
it is estimated that the aquifer below the Tideflats area is capable of producing an additional five
MGD. Facilities to procure the additional water would include two wells and transmission piping
to convey the water to Tacoma Water’s distribution system in the Tideflats industrial area.

Cooperative Projects

Tacoma Water and the Lakehaven Utility District are currently partners in the Second Supply
Project. As the Lakehaven Utility District pursues its OASIS project, Tacoma Water should
continue to evaluate/consider how further partnering with the District could assist Tacoma to
meet its long term water demand needs.

Currently, Tacoma Water is a participant in regional water supply planning activities through the
Central Puget Sound Water Forum and other such venues. As the Cascade Water Alliance
pursues necessary planning activities associated with the use of Lake Tapps, Tacoma Water
should continue participation in such joint planning activities in an effort to determine how the
Lake Tapps source could be incorporated into Tacoma Water future needs.

Reuse

At this time no reclaimed water is available within the Tacoma Water service area for off-setting
the use of potable water sources. Tacoma Water will continue to monitor reclaimed water
projects and/or reclaimed water planning activities of local wastewater facilities, such as those
described above, and will participate in planning activities as they may occur in the future.

Conservation

Since the 1980s, Tacoma Water has been committed to an effective conservation plan as an
element of their overall water resource plan. Tacoma Water will continue to be a leader in water
conservation activities, including implementing the Tacoma Water Conservation Plan as
contained in Appendix N.

Acquisition of Available Water Rights

As water rights may become available for purchase, it is recommended that Tacoma Water pursue
such opportunities provided that it is determined such an acquisition is consistent with Tacoma
Water business practices.
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Chambers Creek Properties Water Resources

As previously identified, the 2000 Tacoma Water Comprehensive Water System Plan listed
Pierce County’s Chambers Creek Properties water rights as a potential new groundwater source
for Tacoma Water at an undefined period in the future. Since the 2000 WSP was developed,
Pierce County successfully transferred approximately 2.5 MGD of industrial water rights to
municipal water rights and has applied to Ecology for additional groundwater rights, consistent
with what was formerly “on-paper”. Tacoma Water has been supportive of Pierce County’s
activities to develop the Chambers Creek Properties water resources by providing letters of
support when requested and participating in discussions with Pierce County regarding purchase of
water. Tacoma Water should continue discussions with Pierce County to determine how Tacoma
Water and Pierce County could jointly pursue the development of the Chambers Creek Properties
water resources for ultimate use by existing and future Tacoma Water retail or wholesale
customers.
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CHAPTER 7

SYSTEM INVENTORY

7.1 Introduction

This Chapter describes Tacoma Water’s infrastructure by providing an overview of facilities that

are either directly or indirectly involved in the storage, supply, conveyance or treatment of Green

River water and/or Tacoma Water groundwater supplies. Recommendations for improvements to

Tacoma Water’s storage and transmission and distribution facilities are contained in Chapter 10 —
Water System Analysis.

7.2 Green River Supply

Tacoma Water's system depends on the conjunctive use of surface and groundwater supplies,
with the Green River being Tacoma Water's primary water source and the source of supply for
the Second Supply Project. Figure 7-1 shows the main components of the Green River supply.
These components are described below and consist of the following:

e Green River Watershed

e Howard Hanson Dam and Reservoir

e Green River Diversion

e North Fork Wellfield

e Green River Treatment Facilities
7.2.1 Green River Watershed

The Green River originates in the upper Cascade Mountain range. Flows in the upper reaches of
the river result predominantly from snowmelt and rainfall runoff. Average annual precipitation in
the Green River Watershed is approximately 85-inches per year.

The watershed above the diversion point consists of approximately 230 square miles of timbered
and mountainous terrain. Most of the watershed is forested and several owners manage and
harvest the timber. Tacoma Water owns 10.3 percent of the watershed. The Green River
Watershed Management Plan (Volume |1 to this report) contains substantially more detailed
information about the watershed, its characteristics, ownership, and management.

7.2.2 Howard Hanson Dam and Reservoir

The Howard Hanson Dam was built in 1961. The primary authorized use of the project is to
provide flood control for the Green River Valley during the winter. The secondary authorized
uses include augmentation of low summer flows downstream of the dam, irrigation and water
supply. The dam impounds the Green River, forming the Eagle Gorge Reservaoir.

The U.S. Army Corps of Engineers (USACE) operates the dam, controls water levels in the
reservoir, and regulates flow in the Green River for flood control in the winter and flow-
augmentation during low-flow periods (typically late summer through fall).

The dam and its operation have an impact on the quality of the Green River. Close coordination
of operations between the Dam and Tacoma Water operators is consistently reinforced through
active communication. This communication occurs at multiple levels.

Tacoma Water and the USACE are working in cooperation on the Howard Hanson Additional
Water Storage Project. (See Section 6.4.4 for additional information.) This project will increase
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the amount of water stored behind Howard Hanson Dam for use as municipal supply by
increasing the surface elevation from 1147 feet (above sea level) to 1167 feet. This will increase
the stored volume of water by approximately 75 percent. Concurrent with this increased storage
volume, a new downstream Fish Passage Facility is being constructed to enhance survival and
passage of out-migrating juvenile fish. This facility will predominantly take water off the top
water elevations from the reservoir, rather than the deep elevations, as is currently the design.
Storage plus downstream migration is expected to be in service by 2009, with some storage
capability available in 2007.

7.2.3 Green River Diversion

Tacoma Water diverts water from the Green River 30 miles east of Tacoma near Palmer, in South
King County. Diversion of water from the Green River began in 1913, at a rate of approximately
65 cubic feet per second (cfs). By 1955, Tacoma Water was diverting approximately 113 cfs
from the Green River.

Surface water is diverted from the Green River by means of a concrete diversion structure (dam)
that is 23.5 feet high and 152 feet long. The dam was raised 6.5 feet, and the intake was
completely reconstructed between 2000 and 2003. The dam raise allows a total raw water
hydraulic capacity from the river of 290 cfs (190 million gallons per day). As a result of the
reconstruction project, the intake structure is now laterally fed (perpendicular to river flow) and
submerged at the north end of the diversion. Flow passes from the intake through a short tunnel
into a settling basin. Flow then passes through a fine screen specifically designed to preclude the
passage of juvenile fish, and then enters an eight-foot diameter raw water conduit.

Approximately one-half mile of pipeline and tunnel carry the water from the settling basin to an
open atmosphere, pressure head equalizing basin referred to as the Spill Chamber. Water flows
out of the Spill Chamber and may flow into one or both of two pipelines known as Reactor 1
(supplying Pipeline No. 1) and Reactor 5 (supplying the Second Supply Project Pipeline). When
the raw water flow rate into the Spill Chamber exceeds the supply needed, excess water is
returned to the river.

7.2.4 North Fork Wellfield

The North Fork Wellfield is located along the North Fork of the Green River, approximately 6
miles upstream from the Green River diversion and treatment facility. The wellfield was
developed in 1975 and consists of seven wells located approximately 250 to 300 feet apart. Each
well adjoins a structure that contains valving, communications, and control equipment. Each well
has a concrete slab and surface seal for sanitary protection.

Six of the seven existing wells are equipped with a submersible pump and one well is equipped
with a vertical turbine pump. Each has pump control valving that prevents initial pressure surges
by initially pumping to discharge and then gradually feeding into a pipeline that flows into a ten
million gallon (MG) reservoir located near the Green River Headworks Control Building.

The North Fork Wellfield supplies approximately 14 percent of Tacoma Water's total supply;
however, it does not add to the overall yield of the Green River source because of hydraulic
interconnection between the aquifer and the Green River. The water pumped from the wellfield
is supplemental to the surface diversion water rights and can only replace water from the surface
source; it cannot add to it. The North Fork supply is considered groundwater under the influence
of surface water.

Wellfield pump operation is controlled by automated and remote signals transmitted via radio
from the Headworks Control Building. As the blending valves in this building open or close, the
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reservoir water level changes and the wells are sequentially turned on and off. Table 7-1 lists the
pumping capacity, elevation, and depth of each well.

Table 7-1
North Fork Well Inventory

Well Number Year Drilled C?I\rl)lgc[i)t)y. Elevation® Depth (ft)
1 1975 12 1211 67
2 1975 12 1211 65
3 1975 12 1234 87
4 1975 12 1252 95
5 1975 12 1256 103
6 1975 12 1258 95
7 19707 12 1246 118
Notes:

TAll elevations are based on USGS datum.
Well 7 was drilled in 1970 but the pump and piping were installed in 1996.

The North Fork Wellfield draws from a highly permeable aquifer ranging from 65 to 103 feet
deep. The capacity of these wells is highly variable seasonally, as described in Section 6.4.2.

7.2.5 Green River Treatment Facilities

The current Green River treatment facilities consist of North Fork groundwater blending and
chemical treatment with chlorination, fluoridation, and pH adjustment. The groundwater
blending occurs within the Headworks Control Building, and chemical treatment occurs
approximately 2,600 feet downstream of the Headworks Control Building at the newly
constructed Green River Treatment Plant - Chemical Facilities. These systems are discussed in
greater detail in the following sections. A new Ozone Treatment Facility is under construction
and will be in service in mid-2007 for taste and odor control treatment. Although not yet in
service, a discussion of the Ozone Treatment Facility is included in this 2006 Update.

Green River Blending System

Tacoma Water currently operates the Green River / North Fork Wellfield system as a surface
water supply that meets the federal and state criteria to remain unfiltered. One key water quality
criterion is the turbidity of the water prior to the point of primary disinfection, which must remain
less than five NTU (Nephelometric Turbidity Unit) at all times. The Green River is subject to
occasional episodes of elevated turbidity, normally the result of heavy rainfall or snow melt
within the watershed. These events generally occur in the spring and late fall/winter months
when water demands within the system are lowest. During those times, the river water is blended
or replaced with low turbidity (0.2 — 0.5 NTU) water from the North Fork through an automated
blending system. North Fork Wells can provide between 24 and 84 MGD, depending on the
season, antecedent precipitation conditions, and duration of pumping. Figure 7-2 presents a
schematic of the North Fork blending system, with an inset photograph of several of the blending
valves.
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FIGURE 7-2
North Fork Blending System — Green River Headworks
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There are six blending valves to each Pipeline Reactor (Reactor 1 and Reactor 5) that can provide
approximately 12 MGD each (144 MGD total instantaneous blending supply). They operate in a
fully open or fully closed manner. Each side includes one adjustable Cal-Valve that may be used
for a narrower control (3 MGD increments for example). The valves are controlled by river water
turbidity sampled at a location approximately 20 minutes upstream of the Spill Chamber. As
river turbidity rises, normally closed blending valves are sequentially opened in anticipation of
the turbid water. Since the 10 MG tank is at a higher hydraulic grade than the river water, it
replaces the river water in 12 MGD increments until all river water is hydraulically blocked (if
river turbidity is high enough to require this). The “blocked” river water returns to the river via
the Spill Chamber and Spillway. The blending valve system reacts rapidly enough such that the
resultant blended water generally remains at or below 3.5 NTU. During prolonged turbidity
events, Tacoma Water can completely shut off the surface water supply and rely entirely on
groundwater, both from the North Fork and in-town wells.

Green River Treatment Plant - Chemical Facilities - General

The Green River Treatment Facility became operational in August 2005. The facility consists of
four major chemical feed bays, mechanical, electrical, and fire protection systems, and process
piping to bring carrier (or utility) water into the plant, and chemical injection feed back to the
treatment reactors. Supplemental systems include an on-site domestic water supply, a 0.75
megawatt (MW) standby generator, a critical systems uninterruptible power supply system, and
standby diesel supplies for both the power generator and the diesel powered, 2,500 gpm fire
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pump. The building is continuously ventilated and maintains a minimum temperature to ensure
that the 50 percent caustic soda does not freeze.

The three active, individual chemical feed systems are discussed below. The fourth location in
the Chemical Facilities building will be used for sodium bisulfite as part of the new Ozonation
Facilities.

For all chemical systems, carrier water is brought into the plant via twin 8-inch feed pipes that
originate from Reactors 1 and 5. The 8-inch feed pipes can be operated in isolation or using a
crossover, in a blended manner. When both reactors are in service, the two lines are operated in
an isolated mode until reaching water quality sampling take-off points. This allows independent
monitoring of water in both reactors. They then join and pass through a single 15 HP pump.
When a single reactor is in service water is drawn only from that reactor, but a cross-over is
opened, and water flows through both 8-inch pipes, rejoining just before the pump, as described
above. This water then flows through the plant, and is split off to carry the injected chemical
back to the pipeline reactors. This closed loop system results in no water loss, and effectively
dilutes the neat chemical for easy transport.

Disinfection Facilities

Chlorine is added to the water approximately 2,600 feet downstream of the blending system at a
dose of approximately 1.5 to 3.0 milligrams per liter (mg/L as Cl,). Chlorine can be fed in a
manual mode (fixed dose rate), flow paced, or using a residual trim compound loop system. The
range in dose is due to the varying nature of the supply. North Fork groundwater and cold, winter
Green River water exhibit significantly less chlorine demand and decay than warmer summer
Green River water. The highest chlorine demands (and dose requirements) are typically in
August and September.

The chlorination system was constructed in 2004-2005 and consists of fully redundant
components, including four 12.5 percent sodium hypochlorite bulk storage tanks, redundant
chemical feed pumps for each reactor, and redundant plant carrier water pumps. After chlorine
injection, water flows by gravity through Pipeline No. 1 and the Second Supply Project Pipeline
to the wholesale and direct service, and Second Supply Partners served by these transmission
mains. The large transmission mains (Pipeline No. 1 and the Second Supply Project Pipeline)
serve as plug-flow disinfection reactors, and provide the contact time for Giardia lamblia
inactivation, with resulting inactivation ratios typically ranging between two and five (relative to
three-log inactivation). Details of compliance points and methodology for determining
compliance have been developed, and are used to prepare the monthly reports submitted to the
State Department of Health (DOH).

Fluoridation Facilities

Tacoma Water has used fluosilicic acid to provide fluoridation of the Green River / North Fork
supply for nearly ten years. This approach is continued with the new facilities, and chemical feed
pumps are sized to provide a dose concentration of 0.7 — 1.3 mg/L, with an expected dose of one
mg/L. Each treatment reactor has a feed pump designed to treat the full range of expected flow,
with a redundant pump that can treat to either reactor.

Corrosion Control Facilities

Tacoma Water adds 50 percent sodium hydroxide (caustic soda) at both the new Green River
Chemical Facility, and the 214™ Corrosion Control Facility (CCF) (Pipeline No. 1 only). This
allows differential caustic dose rates at the Green River plant when both treatment reactors are
running. Final pH adjustment of Pipeline No. 1 water can then be completed at the 214™ CCF.
This allows maximum disinfection effectiveness, while meeting the goals of optimized corrosion
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control. A modest pH adjustment will continue to be provided at the Headworks facility with a
target Reactor 1 finished water pH of approximately 7.5. The Second Supply Project Pipeline
receives all of its corrosion control treatment at the Headworks, with a target pH of approximately
7.5-7.8.

This system differs from the other new chemical feed systems in that a single chemical metering
pump is not capable of meeting the entire range of flows and water quality for the Reactor 5.

This is due to the large flow range (10-95 MGD) and the dramatically different dose requirements
for Green River and North Fork water. Because final pH control for Reactor 1 is accomplished at
the 214" CCF, there is no standby pump provided for Reactor 1. Reactor 5 has a total of 3
pumps: two duty and one standby. Additional points of caustic injection and metering pump
capacity will be included with the construction of the Ozone plant to allow enhanced taste and
odor removal and additional flexibility.

Ozone Treatment Facility

The Ozone Treatment facility consists of three buildings: (1) the Ozone Building; (2) the
Headworks Control Building (aka Ozone Injection Building); and (3) the Ozone Destruct
Building. The Ozone Building is located adjacent to the ten MG North Fork Wells Reservoir, and
contains the Ozone generation equipment. The Liquid Oxygen (LOX) tanks are also located
adjacent to this building. The Ozone generation equipment applies an electric current to the
Oxygen (O,) creating ozone (O3) gas. The ozone gas is then piped across the road to the
Headworks Control Building. In the Headworks Control Building the ozone gas is combined
with carrier water and then pumped out of the building to a stainless steel injector spool on either
Pipeline No. 1 or the Second Supply Project Pipeline. Just downstream of the pipeline injector
spools, the off gas from the ozonated water is then captured and is destroyed in the Ozone
Destruction Building.

Pipeline No. 1 and the Second Supply Project Pipeline serve as the ozone contact chambers, with
the ozone residual measured at 4 sample stations along each pipeline. The portions of the
pipelines where there is ozone present, are lined with cement mortar because of the corrosive
nature of ozone. Although the primary purpose of the ozone treatment is for taste and odor
control, ozone is also a very effective disinfectant. The ozone residuals measured at the four
sample stations are used to calculate the decay rate, which allows for determination of the CT and
inactivation credit that is being provided by ozonation. Ozone is highly unstable, and reverts to
oxygen within a few minutes. Because ozone decay rates can vary with water chemistry and
conditions, Sodium Bisulfite is provided for injection into the pipelines to quench any remaining
ozone. The ozone must be quenched prior to the water reaching the non-cement lined portions of
the pipeline where injection of the other treatment chemicals (Chlorine, Fluoride, and Sodium
Hydroxide) is done. A backup generator is provided for the Ozonation Treatment, and can start
up within a short time following a power outage.

7.3 Service Area Wells and Springs

Several different groups of wells and springs in the service area provide additional sources of
supply for Tacoma Water. These sources include the Gravity Wells, the South Tacoma Wellfield,
the Southeast Tacoma Wellfield, the University Place Wellfield, Tideflats Well TF-1 , the
Portland Avenue well, and Prairie Ridge Spring. These sources are described below. Table 7-2
summarizes the source information. Figure 7-2 shows the location of the service area wells and
Prairie Ridge Spring. Water right information for these sources is contained in Chapter 6 — Water
Resources.
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A total of 24 wells are currently available within the Tacoma Water service area. These wells
supply approximately 15 percent of the annual water requirements. The wells are primarily used
for peaking needs and for offsetting Green River supplies during periods of high demand or high
turbidity. Tacoma Water can pump the wells collectively at a maximum rate of over 60 MGD.

TABLE 7-2
Service Area Groundwater Source Inventor
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Year Capacity Surface

Source Designation Drilled (MGD) Elevation (ft) Depth (ft)
10(a) 1967 1.0 320 342
Tideflats Well 1(a) 1927 1.0 12 775
Portland Avenue 1986 1.7 240 655
Prairie Ridge Spring 1968 0.8
TOTAL 65.6

Capacity is average daily capacity.
Elevation based on USGS datum.
(@) Emergency sources.
Notes:
The following wells have been converted to observation wells or are inactive: 1A, 2A, 6A, 7A, 8A, 10B,
SETM-3, 5, 10.

7.3.1 Gravity Wells

Two wells, commonly called the Gravity wells, are located along Pipeline No. 4 in the Summit
area. These wells are used to satisfy peak demands and are pumped directly into Pipeline No. 4.
They have yields of 4.5 and 3.0 MGD. Because of their elevation and the operating pressure of
Pipeline No. 4, operation of these wells requires a high level of energy. Because of the high
pumping costs associated with their operation, the Gravity wells are used primarily for peaking
purposes and to provide an alternative source during periods of water quality problems or as
repairs to Pipeline No. 2 or sections of Pipeline No. 4 occur.

7.3.2 South Tacoma Wellfield

The South Tacoma Wellfield currently has 13 active wells in three aquifers. The wells were
constructed between 1929 and 2001. The wellfield is generally located along a 3-mile area
extending north to south along South Tacoma Way. Wells 2B and 3A roughly represent the
northerly and southerly border, respectively, of the South Tacoma Aquifer.

7.3.3 Southeast Tacoma Wellfield

The Southeast Tacoma Wellfield consists of five active wells which were acquired from
Southeast Tacoma Mutual Water Company. Although relatively small, the wells are useful as an
additional source during peak demand times. The wells pump directly to the local distribution
grid. An additional well will be returned to service in 2007.

Production records have been kept since 1950 for the wells. Typically, the static water level is
highest in late winter and lowest following long, dry periods and extended pumping.

Studies have shown that the South Tacoma Aquifer is lowered as increased pumping demands are
placed on it and that some annual withdrawals have exceeded groundwater recharge. Water
levels have also been observed to be affected by variations in annual precipitation. Water levels
in the South Tacoma aquifers generally declined after storm sewers were constructed in the
1950s. Historically, pumping records were interpreted with an annual recharge limit of
approximately 12,000 acre-feet/year (af/yr), or 4,000 MG/yr. However, the results published in a
study (AGI, 1995), indicated that the annual recharge of the aquifer is approximately 22,000 acre-
feet. The estimated volume available from the South Tacoma aquifers is 33,000 acre-feet with a
natural recharge estimated to be 22,000 acre-feet annually. The 11,000 acre-feet of "reserve"” can
be tapped in any drought year; however, following such an occurrence, pumping must be limited
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to less than 22,000 acre-feet to allow the tapped reserve to be replenished. Installed South
Tacoma well capacity can pump about 15,000 acre-feet in a four month period, so additional
capacity would be needed to pump more water during the dry season.

7.3.4 University Place Wellfield

The University Place Wellfield consists of two wells. One well (UP 1) was constructed in 1986
as a replacement for two of the original wells (U6 and U7). Well U-10 is designated as an
emergency source and has not been used for a number of years. The wellfield has a combined
capacity of 1,800 gallons per minute (gpm) or approximately 2.6 MGD.

7.3.5 Tideflats Wellfield

Tideflats Well No. 1 was reactivated for emergency use only, in the late 1980s. It is located near
Hylebos Waterway and 11th Street and provides a maximum of 700 gpm or approximately one
MGD. A second well has been drilled in the Tideflats Wellfield in the vicinity of Milwaukee
Way with an estimated capacity of 1.8 MGD. This well has received a permit from Ecology;
however, the well has not been outfitted with pumping and chlorination equipment.

7.3.6 Portland Avenue Well

The Portland Avenue Well was constructed in 1986 adjacent to the Portland Avenue Reservoir. It
discharges directly into the Portland Avenue Reservoir inlet line and has a rated capacity of 1,180
gpm, or approximately 1.7 MGD.

7.3.7 Prairie Ridge Spring

Prairie Ridge Spring is located east of McMillin Reservoir and contributes 0.8 MGD of capacity.
The spring supply is reserved for emergency backup only.

7.4 Storage Reservoirs

Tacoma Water currently has seven large storage reservoirs and multiple small reservoirs and
standpipes in the water system. McMuillin Reservoir is the only remaining uncovered reservoir.
Table 7-3 presents summary data on each of the reservoirs. The locations of the reservoirs are
shown on Figure 7-3. The storage analysis presented in Chapter 10 discusses the operational
interconnections of the reservoirs in the various pressure zones.

7.4.1 Headworks Reservoir

A ten MG reservoir (not shown on Figure 7-3; see Figure 7-1 for the location of the treatment
facilities) is located adjacent to the Green River treatment facilities at the headworks of the Green
River system. This reservoir stores water from the North Fork Wellfield and serves as an
equalizing storage facility when the North Fork Wells are in operation.

7.4.2 McMillin Reservoir

McMillin Reservoir is the most important storage facility in the Tacoma Water system. The
reservoir consists of three uncovered cells: two 55 MG cells and one 100 MG cell. Water is
supplied to the reservoir through Pipeline No. 1 at a maximum elevation of 576 feet. McMillin
Reservoir is located near Puyallup at 130th Avenue East and Reservoir Road. Two pumping
stations provide water from Pipeline No. 1 and Pipeline No. 2 to a 3.9 MG standpipe that serves
the surrounding Sunrise zone at an elevation of 706 feet.

The combined storage of 210 MG in McMillin Reservoir is used as an equalizing facility for
demands experienced throughout the distribution system. Flow from Pipeline No. 1 supplies the
reservoir continuously. Water is conveyed from McMillin Reservoir to the City of Tacoma
through Pipeline No. 2 and Pipeline No. 4 over a distance of about 11 miles. Planning is
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currently underway to convert McMillin Reservoir to a covered facility with reduced capacity.
McMillin covering is discussed further in Section 10.2.3 and 10.6.1.

Table 7-3
Storage Reservoirs
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McMillin Reservoir is on City-owned land and is protected by a security fence and is frequently
patrolled by resident Tacoma Water staff. Because the reservoir is uncovered, all water leaving
the reservoir in Pipeline No. 2 is re-chlorinated by continuous feed equipment. A control office is
used to house personnel, instrumentation, and communication equipment. Distribution field
crews also use the site as a satellite shop. A new Operations Building is currently under
construction.

7.4.3 North End Reservoir

The North End Reservoir is located on North 31st Street between Pearl Street and Shirley Street.
This reservoir has an operational range between elevation 436 feet and elevation 446 feet to
provide water to the extreme northwest of the service area. The reservoir was downsized from 25
MG to 10 MG when the reservoir was rebuilt as a buried reinforced concrete tank in 1990. Water
can be pumped from the reservoir to 478 High Service zone during peak demands.

7.4.4 Alaska Street Reservoir

The six MG Alaska Street reservoir is located at Wilkeson Street and South 20th Street. This
welded steel reservoir replaced two uncovered concrete basins in 1988. With an overflow
elevation of 446 feet, the reservoir serves the Middle Service zone. An adjacent pump station can
be used to transfer water to the High Service zone if needed to help meet peak demands, although
current demand levels have not required use of the pump station in recent years.

7.4.5 Hood Street Reservoir

The ten MG reinforced concrete Hood Street Reservoir replaced an uncovered concrete basin in
1987. Hood Street Reservoir is operated between elevations 246 feet and elevation 251 feet and
is located just north of 1-5 and west of the Tacoma Dome at South 30th Street and | Street.
Supply to this reservoir is provided by two sources. The primary supply comes from McMillin
Reservoir and the Second Supply Project Pipeline through nearby Pipeline No. 2 and Pipeline No.
4, which feed either pressure reducing valves or a hydroelectric turbine generator at Hood Street
Reservoir. Secondly, the South Tacoma wells pipeline provides groundwater supply to the
reservoir in the summer months. Water can also come from the Alaska Street Reservoir overflow,
which connects to the South Tacoma wells pipeline. However, the Alaska Street Reservoir only
overflows in the event of a system malfunction. The pump station at Hood Street Reservoir
pumps into the elevation 576 pressure zone, and delivers well water to Pipeline No. 4 during high
demand periods. Water leaving the reservoir by gravity serves the Low Service zone. An
overflow weir spills at levels above elevation 251 feet.

7.4.6 Indian Hill Reservoir

The Indian Hill Reservoir is located at Tower Drive and Galleon Drive in Northeast Tacoma.
The reservoir consists of four separate reinforced concrete covered tanks that were constructed
between 1950 and 1981 with a combined capacity of 5 MG that serves the Indian Hill zone. Two
adjacent pump stations supply the local area around the reservoir.

7.4.7 Portland Avenue Reservoir

This 20 MG buried concrete reservoir has a normal operational range between elevation 246 feet
and elevation 251 feet. The reservoir is located at 3629 East M Street and is supplied directly by
pressure reduction from Pipeline No. 4 fed from McMillin Reservoir and from the Second Supply
Project Pipeline, which traverses the reservoir site. A 42-inch-diameter outlet pipe is connected
into the Tideflats network at Portland Avenue and 26th Street. In conjunction with the Hood
Street Reservoir, this reservoir controls the hydraulic gradeline of the Low Service zone in the
downtown and Tideflats areas.
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7.4.8 Other Storage Facilities

Ten additional smaller covered standpipes and reservoirs exist within the water system. The
South Tacoma Reservoir, which is located at South 62nd Street and Cedar, has a capacity of
approximately 0.5 MG, and operates at elevation 265.5 feet. This reservoir is in operation only
when the South Tacoma pump station is operating. Prairie Ridge Reservoir, located at 198th
Avenue East and 144th Street East, has a capacity of 2.5 MG and operates at elevation 796 feet.
The remaining reservoirs include the reservoir located near the Prairie Ridge Spring source
(elevation 387), the 120,000-gallon Cumberland tank (hot shown in Figure 6-3) constructed in
1986 that operates at elevation 917 feet, and the two University Place tanks, Nos. 5 and 6, that
operate at elevation 481 and have a combined volume of 1.4 MG. Standpipes include Bismark,
Fletcher Heights, Sunrise and North End.

7.5 Pump Stations

The names, addresses, and capacities of the pump stations in the Tacoma Water distribution
system are listed in Table 7-4. All are located in the City of Tacoma unless indicated otherwise.
All of the pump stations are used to boost pressure to the system, not to provide additional
supply.

TABLE 7-4
Pump Stations Capacity

Name Address (MGD)
Alaska Street 1616 S. 19" 7.2
Alder Lane’ 12801 74™ Ave E., Puyallup 0.7
Cumberland’ 353 314" Way SE, Cumberland 0.5
Fennel Creek’ 18002 Falling Water Blvd 3.4
Frederickson’ 6300 176" St. E. 0.2
Highland’ 12715 111" Ave. E. 1.0
Hood Street 3110 South | St. 15.0
Indian Hill 5225 NE Tower Drive 1.3
Marine View Drive 2950 Marine View 8.5
McMillin No. 1’ 12602 Reservoir Rd., Puyallup 3.3
McMillin No. 2’ 13008 128" St. E., Puyallup 4.2
McMillin Spill’ 13008 128" St. E., Puyallup 0.5
Mildred Street 906 N. Newton 1.2
North End 5501 N. 31° St. 8.5
Palmer’ SE Green River Headworks Rd. 0.1
Prairie Ridge’ 13117 Spring Site Rd. E., Orting 1.8
South Tacoma 6200 S. Clement 14.4
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Name Address (MGD)

Westgate 2102 N. Pearl St. 25
South Summit’ 13001 Canyon Rd. 2.2
128th and 62" 6122 128" St. E. 0.6
198" Avenue’ 19601 117" St. E. 3.4
214" Ave. E. * 11617 214™ Ave. E., Sumner 8.6
356™ Street 1502 S. 356" St. 5.8
83" & Cirque 4802 83" Ave. W. 0.5

Located outside the City of Tacoma.

7.6 Transmission

The transmission system conveys water from the Green River to the service area and consists of
Pipeline No. 1, Pipeline No. 2, Pipeline No. 4 and the Second Supply Project Pipeline, which are
shown in Figure 7-1. The basic strategy of the transmission system is to make use of the gravity
flow of water from the Green River or North Fork Wellfield to the service areas for reliable and

economical service.

There are more than 4,400 individual water customers supplied from Pipeline No. 1 above
McMuillin Reservoir. More than 1,000 _customers supplied from Pipeline No. 2 below McMillin
Reservoir before it joins with Pipeline No. 4. The majority of these services are supplied through
connecting distribution mains in several isolated areas. The 214th Street Pump Station, 198"
Avenue Pump Station, Fennel Creek Pump Station, and McMillin Pump Stations No. 1 and 2
provide the majority of supply to these customers. The Second Supply Project Pipeline provides
water to Northeast Tacoma at the 356" pump and pressure reducing station. The Second Supply
Project Pipeline connects to Pipeline No. 4 near Portland Avenue Reservoir. In addition to
Tacoma, the other Regional Water Supply System partners (Lakehaven Utility District, City of
Kent, and Covington Water District) also receive water from the Second Supply Project Pipeline.

7.6.1 Pipeline No. 1

Pipeline No. 1 has the capacity to transport up to 72 MGD of water from either the Green River
or North Fork Wellfeld to McMillin Reservoir. McMillin Reservoir is located near Puyallup
approximately eight miles southeast of the Tacoma city limits. The length of Pipeline No. 1 from
the Green River Headworks near Palmer to McMuillin Reservoir in Puyallup is approximately 26.6
miles.

Constructed in 1913, Pipeline No. 1 has undergone numerous phases of improvement and
upgrading, resulting in varying pipeline diameters and materials along its length. The pipeline's
transmission capacity is limited to 72 MGD due to the difference in inlet and outlet elevations and
the pipeline diameter.

Tacoma Water installed flow controls that allow Pipeline No. 1 to operate at reduced flows while
at the same time providing adequate pressure for on-line services. Running the pipe at reduced
flows allows the Green River supply and the North Fork Wellfield to be used more efficiently,
and allows the available diversion amounts to be allocated between Pipeline No. 1 and the Second
Supply Project Pipeline.
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7.6.2 Pipeline No. 2

Pipeline No. 2 conveys water from McMillin Reservoir (elevation 576 feet) into the City of
Tacoma. Downstream of McMillin Reservoir, Pipeline No. 2 consists of two parallel pipelines.
The first parallel pipeline, 60-inches in diameter and 10,000 feet long, leads into the 54-inch
concrete Pipeline No. 4 at Meridian Avenue.

The second parallel pipeline of Pipeline No. 2 begins with 2,000 feet of 60-inch-diameter steel
pipe connecting to 8,000 feet of 58-inch concrete pipe. The concrete pipeline continues as
Pipeline No. 2 for 52,600 feet until it reaches 64th Street and Park Avenue. Pipeline No. 2
supplies numerous distribution mains as it traverses past Hood Street Reservoir and terminates at
the J Street Standpipe. It also supplies the east-west line in 64th Street, which is a 30-inch-
diameter pipe to the west and a 42-inch line to the east. Pipeline No. 2 is interconnected to
Pipeline No. 4 in the City through the 42-inch-diameter pipe in South 64th Street.

7.6.3 Pipeline No. 4

Pipeline No. 4 was installed in 1934 to enable full use of the available flow from Pipeline No. 1
plus the storage in McMuillin Reservoir. Pipeline 4 branches from Pipeline No. 2 approximately 2
miles west of McMillin Reservoir and follows a divergent right-of-way to the J Street Standpipe
as it passes connections to the Second Supply Project Pipeline, and Portland Avenue and Hood
Street Reservoirs.

In addition to supplying water from McMillin Reservoir, Pipeline No. 4 can also convey water
from the Gravity wells. The point of connection of the Gravity wells is about a mile downstream
of the divergence of Pipeline No. 2 and Pipline No.4.

7.6.4 Second Supply Project Pipeline

The Second Supply Project Pipeline (or Pipeline No. 5) was put into service in October 2005.
Prior to that time, most of the upper section of the pipeline was in service providing water to
Covington, and the lower section was in service providing water to Northeast Tacoma and to the
Lakehaven Utility District when needed. The pipeline diameter varies from 90” diameter at the
upper end, to 48” diameter in the lower sections. The pipeline runs from the Headworks to a
point of connection to Pipeline No. 4 near Portland Avenue Reservoir. Although the pipeline has
the ability to deliver approximately 72 MGD to Tacoma Water, at most times its capacity to
transmit flow will be shared between Tacoma Water, the Covington Water District, the City of
Kent and the Lakehaven Utility District. These utilities are partners in the Regional Water
Supply System, which shares access to a Green River water right of up to 65 MGD, as well as
access to stored municipal and industrial water behind Howard Hanson Dam. Tacoma Water has
access to 15/36 of the project capacity, and each other partner has access to 7/36 of project
capacity.

7.6.5 Other Transmission Facilities

The gravity system continues westward from Pipeline No. 2 to the City of University Place.
Pipeline No. 2 and Pipeline No. 4 terminate at the J Street standpipe, and the gravity system
continues to North End Reservoir through the North End Transmission Main and through the
West End Transmission Main and North End Intertie. The pressure in this supply system varies,
depending on the friction losses between McMillin Reservoir, at elevation 576 feet, and North
End Reservoir, where the total head can fall to an approximate elevation of 500 feet.

The remaining transmission facilities are located throughout the city. A tabulation of the
transmission supply system by pipe size and miles of length is presented in Table 7-5.
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7.7 Primary Water Service and Pressure Zones

The Tacoma Water Service Area is divided into six Primary Service zones based on elevation and
source of supply. These Primary Service zones are shown in Figure 7-4 and discussed below.

e Cumberland

e Fennel Creek

e Prairie Ridge

e Sunrise Standpipe
¢ McMillin Gravity
e Indian Hill

In 2005 these zones served 93,912 active service connections. Residential customers account for
the majority of these connections with 45 percent of water sales to residential users.

Within the six major service areas and four subareas, 43 different pressure zones are maintained
to accommodate the topography and pressure requirements. Table 7-6 lists the pressure zones as
well as their elevation and respective primary service zone. Flow between the service levels is
accomplished by a combination of reservoirs, standpipes, pumping stations, and regulating valves
to maintain adequate flows at a pressure range of 30 to 100 pounds per square inch (psi).

7.7.1 Cumberland

The small residential community of Cumberland located in unincorporated King County is served
by pumping from Pipeline No. 1, approximately five miles downstream from the Green River
diversion. The pumping capacity to this zone is 0.5 MGD. Pumped water is delivered to the 0.12
MG Cumberland Reservoir prior to delivery to customers.

7.7.2 Fennel Creek

The Fennel Creek service area is served by pumping from Pipeline No. 1, about two miles west of
Rhodes Lake. Pumping capacity is 3.4 MGD, although at present there is minimal demand as
construction proceeds in this newly developing area. The Fennel Creek Pump Station is equipped
with backup power, and the zone has an emergency intertie with the City of Bonney Lake.

7.7.3 Prairie Ridge

Prairie Ridge is served by pumping directly off Pipeline No. 1 via the 214th Street Pump Station
and 198" Ave Pump Station. Up to 12 MGD can be pumped at these stations. Additional supply
is provided by the Prairie Ridge Springs, which has a capacity of 0.8 MGD. The total storage in
the zone is 2.8 MG in two reservoirs.

TABLE 7-6

Pressure Zone and Service Area Zone Designation
Pressure Zone Service Area Zone Elevation (ft)'
Cumberland Cumberland 931
Prairie Ridge Prairie Ridge 810

2006 Update — Final DOH Submittal 7-16



2006 Update — Final DOH Submittal




Pressure Zone

Service Area Zone

Elevation (ft)'

East Dash Point Indian Hill 346
Portland Avenue McMillin Gravity 346
Old Town McMillin Gravity 346
Narrows McMillin Gravity 328
High Cedars McMillin Gravity 316
Chambers Bay McMillin Gravity 290
Low Service McMillin Gravity 251
Dash Point Low Indian Hill 226
Hyada Indian Hill 226
Titlow McMillin Gravity 226
Day Island McMillin Gravity 202
Lakota Beach Indian Hill 186
Sunset Beach McMillin Gravity 155

* USGS Datum (NGVD29)

7.7.4 Sunrise Standpipe

The Sunrise Standpipe zone surrounds McMillin Reservoir. Water is pumped directly from
Pipeline No. 1 or Pipeline No. 2 through two parallel pump stations, both with backup power.
The equalizing storage is provided by Sunrise Standpipe. The main storage for this zone is
provided by McMillin Reservoir.

7.7.5 McMillin Gravity

McMillin Gravity zone is the largest zone in the Tacoma Water service area and comprises the
areas served primarily by gravity from McMillin Reservoir, with localized pumping and pressure
reduction for individual pressure zones. Because of the size of this zone, it is further reduced into
four sub-zones for the purpose of select analyses.

576 Gravity Zone

The 576 Gravity zone has an upper elevation of 576 feet and is serviced directly from the
McMillin Reservoir. This zone is scattered along Pipeline No. 2 and Pipeline No. 4 in
independent pressure zones. Storage for this zone is provided by McMillin Reservoir. Additional
water is supplied to some of the pressure zones by pumping from the gravity wells and most of
the South Tacoma wells through the South Tacoma or Hood Street Pump Station. During most
times of the year, this zone feeds the Indian Hill zone by gravity flow, although during summer
peaks, Indian Hill may receive pumped water from the 576 zone.

478 High Service Zone

The High Service zone is the largest and most extensive subzone in the McMillin Gravity zone.
Supply to this subzone is predominately from McMillin Reservoir through pressure reduction
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facilities. Additional sources of water for this subzone are Well UP10 and Well UP1, which
pump directly into the High Service zone. Equalizing storage for the High Service zone is
provided by the Bismark, Fletcher Heights, and North End standpipes, backed up by McMillin
storage.

446 Middle Service Zone

The Middle Service zone supplies water to North Tacoma and a belt along the side hill from
South 17th Street through Old Tacoma, overlooking Commencement Bay. It supplies the
waterfront from South 7th Street to the Town of Ruston through pressure-reducing valves.
Equalizing storage for the south portion of the Middle Service zone is supplied from the Alaska
Street Reservoir, which operates with an overflow of 446 feet. The reservoir is normally kept full.
The North End Reservoir also overflows at an elevation of 446 feet, and provides storage for the
north area of the zone. The reservoir supplies North Tacoma directly and also provides water to
adjacent zones through pumping or pressure reduction valves.

251 Low Service Zone

The area served by the Low Service zone is composed mainly of the City's principal business
district, Ruston Way, and the Tide Flats industrial area. This zone also can supply water to the
Indian Hill zone by pumping. The Hood Street and Portland Avenue reservoirs feed the Low
Service zone from an overflow elevation of 251 feet.

7.7.6 Indian Hill

The Indian Hill zone includes Northeast Tacoma, Fife Heights, Dash Point, and Browns Point.
Water for this zone is supplied from the Gravity zone by gravity flow during most times of the
year. During peak demand periods, water may be pumped from the Gravity zone, or if needed,
pumped from Low Service through the Marine View Pump Station. Storage in the zone consists
of 5 MG in the Indian Hill Reservoirs.

7.8 Distribution System

Tacoma Water's distribution system provides water service within an area of approximately 150
square miles, including land in both Pierce and King counties. Major features of the distribution
system are described in this section.

The distribution system contains nearly 1,200 miles of pipe, of which six-inch diameter pipe
accounts for nearly 34 percent of the total, eight-inch pipe accounts for approximately 32 percent,
12-inch pipe accounts for 18 percent, and other pipes range in diameter from two-inches to 24-
inches. Table 7-7 lists the pipe sizes, miles of pipe, and percentage of total for each category.
Cast-iron and ductile-iron piping comprising 83.3 percent of the pipe miles, with asbestos cement
accounting for another 12.6 percent. The remaining is made of galvanized iron (0.20 percent),
steel (0.39 percent), and plastic (3.48 percent).

The distribution system was designed to provide adequate looping. Water pressures generally
range from an average of 55 psi in residential areas and average up to 100 psi in industrial zones.
The spacing of valves in the system is determined on a case-by-case basis during the design of the
facilities and is generally adequate to ensure outages do not affect a significant amount of
customers.

All of Tacoma Water’s customers are served through metered connections varying in size from
5/8 inch to 30 inches. An automated meter maintenance program facilitates repair and
replacement to ensure highly accurate meter reading. In order to provide efficient meter reading
and repair work, the location and construction of services are standardized. Tacoma Water has
installed AMR (automated meter reading) on all wholesale meters and all new customers with
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three inch and larger meters for their domestic water needs. A pilot program will be implemented
in 2006 to evaluate the feasibility and cost/benefit of implementing AMR systemwide.

TABLE 7-7

Distribution System Water Mains: Inside and Outside City
Main Size Quantity Percent of Total System
(inches) (miles)
2 3.8 0.3
3 0.1 <0.1
4 71.8 6.2
6 395.3 33.9
8 367.2 315
10 18.5 1.6
12 210.0 18.0
14 0.9 0.1
16 52.0 4.5
18 5.7 0.5
20 17.5 1.5
24 22.1 1.9
Total 1165

7.9 Groundwater and Distribution System Treatment

The groundwater supply system is principally treated only with chlorine for disinfection. Each
source is not treated at the wellhead, rather several are blended together, and treatment is applied
at multiple confluence points. Groundwater disinfection typically targets a dose of 0.6 to 0.8
mg/L. Chlorination also occurs, or is available at the outlet of two major finished water
reservoirs: McMillin and Portland Avenue. This chlorination is required to maintain distribution
system residual. The current target chlorine residual out of McMillin is 0.8 to 1.0 mg/L and is
continuously provided. With the covering of Portland Avenue, rechlorination has not been
required, but may be in the event of protracted use of the Portland Avenue Well, or in late autumn
when chlorine demand and decay are higher.

Table 7-8 lists the major points and types of treatment in the system (other than the Green River).
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TABLE 7-8

In-Town Water Treatment Facilities

Location

McMillin
Reservoir

Portland Ave
Reservoir

South Tacoma
Pump Station*

Hood Street
Reservoir?

Prairie Ridge
Springs

UP Well 1

Well 10C

Well 12 A

Portland Ave
Well

SE Wells 2&6

SE Well 8

SE Wells 11 &
11A

Notes:

Type of Treatment

Gas Chlorination

Batched sodium
hypochlorite
Tablet chlorinator
On-site chlorine
generation (0.8%)

Batched Hypochlorite

Batched Hypochlorite

Batched Hypochlorite

Stripping Tower

Blending

Batched
Hypochlorite, 25%
sodium hydroxide

Batched Hypochlorite

Batched Hypochlorite

Treatment
Objective

Open reservoir
rechlorination,
distribution system
residual

Distribution system
residual

Groundwater
disinfection

Groundwater
disinfection

Groundwater
disinfection

Groundwater
disinfection

Groundwater
disinfection

Removal of
Volatile Organics

Arsenic reduction
through blending

Groundwater
disinfection,
corrosion control

Groundwater
disinfection

Groundwater
disinfection

1. Wells that can feed STPS are 1B,3A, 7B, 8B, 10C, &13A.
2. Wells that can feed Hood St include the above, and 2B, 4A, 5A, 6B, 9A, 11A, &12A.

7.10 System Interties

Tables 2-2, 2-3 and 2-4 located in Chapter 2 — System Background summarize Tacoma Water's
interties by water system name, location, pipe size, and use. The interties are for either wholesale
or emergency use or are associated with the Second Supply Project. These interties have served
as essential links for emergency service and help ensure reliable service for a large area.
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Comments

500 pound per day chlorinator and a
1,000 pound per day chlorinator.
Supplied by ton-cylinders.

Has generally proved unnecessary
since covering.

Infrequently used.

System capable of treating 40 MGD
groundwater supply.

Emergency source — treated at
source.

Replaced the tablet chlorinator in
2006 due to sporadic chlorine residual
— treated at wellhead.

Unfluoridated public access well —
local disinfection and contact time.

Substantially oversized, all VOC
results are non-detect after stripping —
treated at wellhead.

Green River water blended with PA
Well (highest recorded Arsenic level
is 11 ppb) at 3.5:1 ratio.

System installed by SE Tacoma
Mutual, operated seasonally — treated
at wellhead.

Seasonal system installed by SETM —
treated at wellhead.

Seasonal system installed by SETM —
treated at wellhead.



7.11 System Controls and Telemetry

The existing telemetry and control system consists of a combination of microwave relay,
telephone circuiting, fiber optic and direct loop facilities to monitor and control system operation
and to report mechanical failures.

The microwave communication system provides communications and telemetry between the
Green River Headworks operations control building and the Water Control Center in the City of
Tacoma. Work has begun on upgrades to this system to convert it to a looped system and to
connect it with other outlying sites including McMillin, Enumclaw, Indian Hill and Cascadia.

Tacoma Water’s telemetry system is a state-of-the-art distributed control telemetry, control, and
management reporting system. The system includes a Water Control Center, which is located in
the Water Distribution Building, adjacent to the administration offices for field operations. The
system provides flexible automatic control for each pump station, well, and key control valve to
ensure adequate water pressure is maintained in Tacoma Water's distribution system. The Water
Control Center provides the operator with information to ensure proper and efficient operation of
each facility. The telemetry system is designed using the distributed control approach, where
individual stations will continue to operate on local control if communication is lost with the
central control office. The operator has the capability to override automatic operations of remote
facilities to meet emergency or unusual operating situations. Audible alarm and visual display for
each alarm condition provides a means to alert operations personnel when any operating limits
are exceeded or malfunctions occur. A data management reporting system stores hourly and
daily summaries received at the Water Control Center and records any alarm conditions.

7.12 Electrical Power

The reliability of a water system is highly dependent upon the reliability of the electrical power
that operates the system's equipment. The following discussion describes the electrical power
facilities for the Tacoma Water system.

The Green River Headworks, treatment and operational control buildings are supplied by Puget
Sound Energy's Cumberland Substation. This substation is fed by a single electrical transmission
line and is vulnerable to electrical outages. Outages reportedly occur approximately 6 to 8 times
per year, with a normal maximum duration of four hours. During such outages, the headworks
facilities are powered by three standby generators, located at the Intake, Headworks Control
Building, and Chemical Treatment Facility. The generators are sized to operate all treatment
equipment, electrical valves, control and monitoring equipment, and communication equipment.
Critical facilities at the Chemical Treatment Facility are also supported by an uninterruptible
power supply system.

Power for the North Fork Wellfield comes from the City of Tacoma-owned Baldi Substation.
This substation can be fed either from the east or west with Puget Sound Energy's 250-kilovolt
(kV) White River transmission line. Outages at the substation are rare because of Puget Sound
Energy's priority to keep the White River transmission system operational. Maintenance of the
substation and the two miles of underground electrical lines to the North Fork Wellfield is the
responsibility of Puget Sound Energy, under contract to Tacoma Water. Electrical repairs at the
North Fork Wellfield and other Tacoma Water facilities are provided by a contract electrical
service and/or the Tacoma Power, which are fully equipped to handle any type of emergency
electrical repair. A 500-kW standby diesel generator set upon a tri-axle trailer, with a 1,000-
gallon fuel tank is available to operate one well at the North Fork Wellfield or various other
facilities in town.
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McMuillin Reservoir is equipped with two standby generators. A 15-kW unit can operate all
chlorination and instrument equipment. A 5-kW unit is used at the office building to run the
communication and telemetry facilities.

Within the service area, all of the groundwater sources have electrical feed from at least two
substations to ensure electrical reliability and a continued supply of water. Auxiliary generators
are available at the Hood Street Reservoir/Pump Station, the Water Control Center, the
Distribution Dispatch Center, and the J Street Standpipe, to ensure continued operation of
communication monitoring, hydraulic control, and telemetry equipment.

Many of the booster stations do not need auxiliary power. Stations that do not have auxiliary
power have other sources at lower pressure, or system storage, which would provide time for
repair. During power failure the mains remain full, although normal pressure may not be
available. Some pump stations pump to storage tanks which could become depleted in an
extended outage. In these cases and where lower pressure water cannot be provided to the zone,
backup power is installed. These pump stations include the 214th Street Pump Station (250-kW),
Indian Hills Pump Station #1 (35-kW), the McMuillin Pump Station No. 1 (65-kW), McMillin
Pump Station No. 2 (250-kW) and Fennel Creek Pump Station (250-kW). Although the
Cumberland zone can be fed at low pressure by gravity flow from Pipeline No. 1, it is set up with
a manifold for an emergency gas powered pump. The McMillin Pump Station No. 2 generator
and the Fennel Creek generator are portable for use at other water division facilities as needed.
Several pump stations, including Indian Hill #2, 356" St , and 198™ Ave Pump Stations, are set
up with transfer switches and power receptacles for use with portable standby power. A 500-kW
trailer mounted portable generator is kept in Tacoma, with another kept at the North Fork
Wellfield.

Two of the North Fork Wells are equipped with electrical equipment to allow for connection to
backup power. One 500-kW generator is kept at the wellfield and is connected to a well. In
town, two wells are set up to be easily connected to backup power. An additional well is planned
to be modified in 2006 for backup power.
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CHAPTER 8

OPERATIONS AND MAINTENANCE
PROGRAM

8.1 Introduction

The Operation and Maintenance (O&M) of the Tacoma Water system is a broad and multi-
faceted effort. This chapter provides an overview of the major themes of O&M, including
organizational structure and responsibilities, normal or routine operations, and examples of
several distinct maintenance programs. Significant additional information is maintained by each
operating section for the detailed O&M associated with the system. Priorities for improvements
in O&M programs are presented.

As noted in Chapter 1 — Introduction, four Tacoma Water Business Plan Strategic Initiatives do
not result in a capital expensive, but rather the Strategic Initiatives establish priorities related to
Tacoma Water O&M programs. This section ends with a discussion of these four Strategic
Initiatives.

8.2 Water System Responsibility and Authority
8.2.1 Organizational Structure

Appendix K contains a general organization chart for Tacoma Water. Tacoma Water is
responsible for design, construction, operation, maintenance, quality control, and
management of the water system.

Tacoma Water is separated into four sections, with the responsibilities outlined below. In
addition, Tacoma Water receives support services from other utility divisions and various
other City of Tacoma departments.

Water Distribution Section

This section is responsible for construction, operation and maintenance of the distribution system
including mains (two-inch to 24-inch), hydrants, valves, service connections and meters. New
and replacement water mains are installed by private contractors with engineering, design,
inspection and construction management whether financed by local improvement districts,
distribution capital funds, or private developers are performed by Water Distribution staff. Water
service connections and meters are installed by section staff.

The Water Distribution section is also responsible for: customer service in support of billing
issues, new services and service concerns; permitting and franchise management; maps and
records maintenance; system analysis by hydraulic modeling; development and maintenance
of GIS; SAP implementation; and the water apprenticeship program.

Water Quality Section

This section is responsible for management, operation, and maintenance of the Green River
Headworks and watershed, the primary water source for the Tacoma Water system. This section
designs, installs, operates, and maintains water treatment equipment throughout the water system.
The Water Quality section also responds to all matters relating to water quality, from the source
to the customer, including compliance and investigative testing and monitoring for contaminants
and responding to customer service inquiries. This section is primarily responsible for
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Washington State Department of Health (DOH) regulatory compliance and reporting and
participates in relevant drinking water legislation and rule-making.

With the completion of the Second Supply Project (pipeline and initial treatment phase), the
Water Quality section is responsible for the operation and maintenance of all Second Supply
Project facilities associated with the Green River Headworks and Green River Watershed.

Water Supply Section

This section is responsible for operation and maintenance of Tacoma Water's transmission mains
and storage facilities as well as the design, construction, and inspection of major civil
engineering projects. The Water Supply section is also responsible for design, construction,
operation, and maintenance of Tacoma Water's auxiliary wells system, which augments the
Green River supply system, and for the reservoirs, standpipes, pumping, and pressure
reducing stations, as well as major mechanical and electrical equipment.

With the completion of the Second Supply Project, the maintenance of the Second Supply
Project Pipeline is performed by the Water Supply section. This section also has the
primary responsibility for daily operation of the Second Supply Project Pipeline including
issues such as supply to project partners, stored and river water availability, North Fork
well supply, permit and agreement obligations and overall balance of supply sources.

Water Resource Planning Section

This section has the responsibility to plan for cost effective resources to meet future needs,
including water supply projects and conservation activities. This section also manages
watershed lands, fisheries, and wildlife issues. Financial, water system and business
planning activities for Tacoma Water are coordinated through this section. Computer
technical support is provided, as well as property acquisition and disposition, and securing
and granting rights-of-way easements and permits.

With the completion of the Second Supply Project, the Water Resource Planning section
has the primary responsibility for administrating the Second Supply Partner’s Agreement,
including preparing financial reports and maintaining billing records.

8.2.2 Personnel Responsibilities and Authority
Tacoma Public Utility Board

The Public Utility Board is a five-member panel appointed by the Tacoma City Council to
oversee Tacoma Public Utilities. The Board provides policy direction and guidance, appoints the
Director of Utilities, approves major expenditures, contracts and the biennial budget.

Director of Utilities

The director of utilities is appointed by the Public Utility Board and is directly responsible to the
Board. This individual is responsible for coordinating planning efforts among the various
divisions of Tacoma Public Utilities and for administering the policies, laws and ordinances
governing the operation of Tacoma Public Utilities.

Water Superintendent

The water superintendent is responsible to the director of utilities. This individual is responsible
for developing Tacoma Water budgetary requirements, as well as the administration and
management necessary for effective performance of the water system and implementation of City
of Tacoma ordinances and departmental policies regarding water service.
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Water Distribution Manager

The Water Distribution manager is responsible to the water superintendent. This individual
organizes, coordinates and directs the engineering, construction, maintenance and operations
activities of the Water Distribution section.

Water Quality Manager

The Water Quality manager is responsible to the water superintendent. This individual organizes,
coordinates and directs the management of the Water Quality section. This includes watershed
management, water treatment, groundwater protection, cross-connection control and water quality
monitoring.

Water Supply Manager

The Water Supply manager is responsible to the water superintendent. This individual directs the
engineering, construction, maintenance and operation activities of the Water Supply section.

Water Resource Planning Manager

The Water Resource Planning manager is responsible to the water superintendent. This
individual organizes, coordinates and directs the management of the Water Resource Planning
section. This includes water supply planning; environmental stewardship; financial planning;
watershed, fisheries and wildlife resources; computer technical support; and the water
conservation program.

8.2.3 Operator Certification
Waterworks Operator Certification

WAC 246-292 requires that all Group A (serving 15 or more connections) public water systems
have specified certified operator(s) in responsible charge. This program, referred to as the State
Waterworks Operator Certification program, is administered by DOH.

Certified personnel are required for positions in responsible charge of a public water system or
major segments of a system, and responsible for monitoring or improving water quality. The
minimum requirements for Tacoma Water personnel are shown in Table 8-1.

TABLE 8-1

Certified Operator Positions
Position | Certification Level ‘
Water Superintendent | WDM 4 ‘
Water Distribution Manager | WDM 3 ‘
Water Quality Manager | WDM 3 ‘
Water Supply Manager | WDM 3 ‘
Water Treatment Plant Supervisor | WTPO 2 ‘
Water Treatment Plant Operator | WTPO 1 ‘
Water Control Station Operator | WDM 1 ‘

All personnel currently occupying these positions are at least at the level indicated. In
addition, several other persons within Tacoma Water hold Water Works Certifications at a
variety of levels.
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All certified personnel must review their certificates annually and demonstrate their
continued professional growth in the field by accumulating three related college credits of
continuing education units (CEUS) every 3 years.

Tacoma Water has run a Washington state approved water utility apprenticeship program
for over 20 years. All staff in field positions, including construction inspectors, are
required to successfully complete the apprenticeship program prior to advancing in the
organization and performing responsible, independent activities on the system. The
apprenticeship program includes 3000 hours of on the job training and two years of after
hours college level courses in basic water works, including hydraulics, water quality, basic
electricity, blueprint reading and other subjects.

Asbestos Worker Certification

Washington Industrial Safety and Health Act (WISHA) requirements for worker exposure
to asbestos pipe must be satisfied. Permits and certified personnel are required for asbestos
work in buildings and utility vaults. Short sections of asbestos cement pipe no longer
needed for the water system may be left in trenches and buried when backfilling. If the
abandoned pipe is left in the trench and buried, neither permits nor certified personnel are
required. In addition, the utility does not have to notify the Puget Sound Air Pollution
Control Agency (PSAPCA).

Tacoma Water has certified asbestos workers and will continue handling asbestos/concrete
(A/C) pipe in an appropriate manner. The PSAPCA suggests using hand tools, keeping the
materials wet, and cutting by the "score and break" method whenever possible. This
program is coordinated and overseen by Tacoma Water’s safety coordinator.

8.3 Customer Service

8.3.1 Customer Service Policies

Tacoma Water has adopted Customer Service Policies to document policies and fees relative to
new services, main extensions, meter turn ons/offs, hydrant rentals and various other conditions
and requirements for service from Tacoma Water’s system. (Please see Chapter 3 — Policies and
Design Criteria for additional information.)

8.3.2 Water Service Request Process

New service requests fall into the following categories:
e Service Outside Tacoma’s Retail Service Area
e Service Within Tacoma’s Retail Service Area
o Wholesale Service
e Emergency Service
o Satellite System Management

The process for responding to these requests is detailed in Appendix L. Tacoma Water’s retail
service area is shown in Figure 2-1. Retail water service is provided in both Pierce and King
counties and several incorporated cities, including Tacoma, University Place and Ruston to which
Tacoma Water is the sole provider of water. Since much of the Tacoma Water service area is
developed, main extensions to serve new developments typically do not have many, if any, off-
site mains required to be constructed. Some large tracts of undeveloped land within the service
area do exist, particularly in the eastern extents of the service area. In such circumstances,
extensive water facilities will be required to provide service.
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Tacoma Water’s distribution system is constructed by the owners of properties benefited by the
provision of water service. This is accomplished through Private Contracts, Water Main Charges
and Local Improvement District assessments. Once the mains are constructed, the maintenance
and eventual replacements are funded through rates.

In accordance with the requirements of the Washington State Growth Management Act (GMA), a
building permit cannot be issued until water is available to serve the proposed development.
Water availability for all growth and development in the City of Tacoma is guaranteed. A
“Certificate of Water Availability” is issued by Tacoma Water for development occurring outside
Tacoma city limits and within its service area if there is sufficient water supply to meet the
domestic water service and fire flow requirements of the applicant’s proposed project. Tacoma
Water tracks such commitments for water service to assure capacity is available prior to
development occurring.

8.3.3 Service Complaints

Service complaints are logged in and responded to based on priority and availability of staff. A
data base is maintained with information on who made the complaint, when it was made and what
it was regarding. All complaints logged as priority 1 (emergency) are responded to within one
hour. All others are responded to within one business day. Analysis of service complaints is one
of the criteria used to target specific mains or service lines for replacement. Additionally, over
the past 20 years Tacoma Water has had an ongoing program to upgrade areas where water
pressure is low to a higher service zone and to provide better pressure for the customers in the
affected area. A summary of all water quality complaints is provided to DOH with each monthly
report.

8.4 Safety Program

Tacoma Water's safety program involves a commitment by management and staff to
provide a safe working environment for all employees. The program involves many
elements including safety education and training, regular and special safety meetings, a
comprehensive safety manual, and dedication of one full-time employee as the safety
coordinator under the direction of the water distribution assistant manager. Safety
considerations come first for all aspects of the management, operation, and maintenance
functions of the water system.

8.5 Normal System Operations

Multiple water quality and water supply issues affect normal operations. These include the
following all of which are discussed in detail below:

* In-stream Flow Requirements

* Flood Control

*  Winter Operations

*  Summer Operations

*  Gravity Flow System

» Unfiltered Surface-water Supply
* Pipeline No. 1 Customers

e Turbidity
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* Open Reservoirs
»  Groundwater
8.5.1 Instream Flow Requirements

Tacoma has a claimed right to 73 MGD or natural inflow, whichever is less, from the Green
River known as the First Diversion water right (FDWR). The right is considered a claim rather
than a certificated right because it predates the establishment of state water right law. The
Muckleshoot Agreement of 1995 (MIT Agreement) requires Tacoma to guarantee minimum river
flows at the Auburn gage once the Second Supply Project is in operation, and this guarantee will
require that Tacoma either reduce the use of FDWR water or use water stored at Hanson Dam
(once the Additional Storage Project is online) for streamflow support. Modeling efforts have
indicated that the FDWR may be reduced by approximately half for about a month in order to
meet this guarantee in dry years, with more severe reductions in the worst case years.

The Second Diversion water right (SDWRY)is the water right permit associated with the Second
Supply Project. It provides up to 65 MGD, of which Tacoma’s share is 15/36, or 27 MGD. The
remainder is shared between the Second Supply Project Partners: the Lakehaven Utility District,
the City of Kent, and the Covington Water District. The SDWR is limited by minimum river
flow levels established by the State of Washington, and by minimum and guaranteed river flow
levels set by the MIT Agreement. The limitations are such that SDWR water will generally not
be available during summer and early fall except during wet years. Because Tacoma Water's
FDWR is senior to state in-stream flow requirements, only the SDWR must meet the State
requirements.

8.5.2 Flood Control

During the wet season, Howard Hanson Dam and Reservoir are operated by the US Army Corps
of Engineers (USACE) for flood-control purposes. This means that Tacoma Water's water quality
and water supply goals must be pursued in a manner that is compatible with the USACE flood
control goals. To the extent possible, the USACE coordinates activities to minimize adverse
impacts to Tacoma Water. During flood events and other periods of high turbidity, Tacoma
Water uses North Fork Wellfield water in place of turbid surface water.

8.5.3 Winter Operations

Typical winter demands are currently less than the capacity of the river diversion. During winter,
the diversion is reduced to match demand, and the local wells are usually not needed. The North
Fork Wellfield is used when needed to supplement or replace turbid Green River water with clean
groundwater. The wells can only be used in place of river water, and only at times the river is
turbid (other than during special cases such as during construction activity on the river intake
works). (See Section 6.4.2 for additional information.)

8.5.4 Summer Demands

As with most water utilities, Tacoma Water's summer demands are significantly higher than
winter demands. Summer demand typically exceeds the supply available from the Green River,
so Tacoma Water uses the service area wells to help meet peak summer demands. In order to
minimize pumping costs, well water is generally supplied to the lowest pressure zones first and is
only pumped to the higher pressure zones when necessary. Wells are sequenced taking into
consideration energy, treatment, and operational flexibility considerations.

8.5.5 Gravity Flow System

The founders of the City of Tacoma water system had the foresight to design a surface water
supply system based on gravity flow, avoiding pumping costs for much of the service area.
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Pipeline No. 1 was designed as a gravity flow main, which provided advantages such as the
ability to use lower pressure pipes than would have been needed for a pressurized main. Gravity
flow mains work well when run at full capacity, but present some complications if run at partial
capacity. When Pipeline No. 1 is flowing at less than full capacity, some sections flow at
atmospheric pressure and contain air. Tacoma does not have the ability to either operate the
pipeline continuously at full capacity, or to convert it to a pressure main. Operating at full
capacity would require that excess water be wasted during winter when demand is less than the
pipeline capacity. Converting the pipeline to a pressure main would require replacement of much
of the pipeline, in particular concrete sections that do not have excess ability to handle increased
pressure. The Second Supply Project Pipeline was designed as a pressure main, so it is always
completely full at all flow rates. Flow is apportioned between the two lines in order to maximize
flow through McMillin Reservoir and to minimize age of water at low flows in the Second
Supply Project Pipeline.

8.5.6 Unfiltered Surface Water Supply

Tacoma Water's Green River supply is an unfiltered surface water supply, and must meet the
source water quality and site specific criteria to avoid filtration. These requirements are fully
described in WAC 246-290-690, and are summarized in Table 8-2. Under the 1996 Amendments
to the Safe Drinking Water Act, the Environmental Protection Agency now has the authority to
consider limited alternatives to filtration if an unfiltered system meets stringent watershed control
requirements, but fails to meet one of the other criteria. This provision must result in a level of
public health protection from pathogenic organisms better than filtration plus chlorine
disinfection alone.

TABLE 8-2
Criteria to Remain Unfiltered

e Raw water fecal coliform <20 per 100 mL in o Detectable residual in 95 percent of distribution
90 percent of samples system samples

¢ Turbidity < 5.0 NTU prior to point of primary e Watershed Control program
disinfection

¢ 3-log Giardia, 4-log virus disinfection of the e Compliance with Total Coliform Rule

source water

¢ Disinfection system redundancy e Compliance with Stage 1 Disinfectants /
Disinfection Byproducts Rule

¢ Minimum disinfection residual entering ¢ No evidence of Waterborne disease outbreak
system of 0.2 mg/L at all times

e Access to a certified laboratory 365 days year

8.5.7 Customers along Pipeline No. 1

Tacoma Water has some customers along the upper sections of Pipeline No. 1 such as the City of
Enumclaw that are served from direct connections to the pipeline. Other customers are fed from
the small distribution system at Cumberland, which receives its water from Pipeline No. 1, and a
small number of direct retail customers receive service directly from the pipeline. This requires
operational awareness in terms of water supply and water quality. For example, disinfection
concentration-time (CT) requirements are met at the Cumberland intertie point using normal
disinfectant concentrations. The reservoir at Cumberland allows Tacoma Water to provide
adequate CT for these customers. The reservoir is not taken out of service for routine
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maintenance during the time of year when water temperatures are low and CT is dependent on the
flow passing through the reservoir.

8.5.8 Turbidity

Tacoma Water uses both surface and groundwater for water supplies. Diversion and transmission
facilities are available to divert up to 167 MGD from the Green River and deliver it to the
Tacoma Water Service Area and to the Second Supply Project partners (Partners) in South King
County. The Partners do not own any of the North Fork Wellfield capacity, so their connections
are shut off at times when river turbidity requires use of the North Fork wells in place of river
water. When the river is too turbid to use, the North Fork Wellfield in the watershed is activated,
and its production is used in combination with or in place of the river water. To meet demands in
excess of the river system's capacity and that of the North Fork wells, other wells located in or
near the City of Tacoma are used.

8.5.9 Open Reservoirs

The Tacoma Water system has one remaining open reservoir, at McMillin. The 2000 Tacoma
Water Comprehensive Water System Plan indicated that the McMillin Reservoir would be
covered by 2005, which did not occur. Renewed emphasis on other critical infrastructure needs,
including main replacement and major investment in new treatment have been key focuses of
Tacoma Water over the past six years.

The original budget estimate of $4.1 million included in the 2000 Water System Plan has been
shown to be inadequate. A floating cover, once thought to be a reasonable solution, has been
implemented with reportedly unsatisfactory results in other municipal settings. While the capital
costs are lower, the operational costs are high, and integrity of a floating cover is challenging to
maintain. Tacoma Water hired Tetra Tech/KCM in 2003 to evaluate reservoir covering options,
resulting in a recommendation that basin replacement with 30-35 MG prestressed concrete tanks
is the best alternative. The total project cost is now estimated to be approximately $50 million,
although this may be developed in two phases.

Current projections call for the first of the three 30-35 MG tanks to be constructed in 2009 with a
second to be constructed in 2015. Once two basins are in service it is likely that any remaining
uncovered basins will be removed from service. The final tank would be constructed as system
needs dictate, but likely in the 2019-2020 timeframe.

8.6 Routine Operations
8.6.1 General

Routine operations involve regular tasks and procedures Tacoma Water has implemented to
ensure that the water system provides safe, economical, high-quality water to customers.
Inspection, monitoring, testing, cleaning, controlling, maintenance, and reporting systems are
developed to achieve the goal of high-quality service. Several key procedures are presented
below.

8.6.2 Reservoir Cleaning and Main Flushing

Tacoma Water’s closed (covered) reservoirs and standpipes are normally drained, cleaned, and
inspected every three years, while the remaining open basins at McMillin are drained and cleaned
every year. The Headworks (raw water) tank is drained and cleaned every five years.

Two full-time, one-person crews are assigned to flushing all dead-end water mains in the system,
as scheduled in the established flushing program. Other field crew assist, as needed, with main
flushing in response to water quality calls from customers. The program goal is for all dead-end
hydrants and blowoffs to be flushed every six months. All new mains are thoroughly flushed and
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sampled before being placed in service. Additionally, Tacoma Water has implemented a
directional flushing program to remove silt buildup in the distribution system. After nearly ten
years, the first cycle of this flushing program is nearing completion. Subsequent directional
flushing cycles should take no more than five years.

8.6.3 Operator Instructions

The Water Control Center and Headworks operators, and staff assigned to McMillin Reservoir
have written procedures related to their facilities. Procedures relate to both normal and
emergency operations. Supervisory and engineering personnel regularly supplement or revise the
instructions in writing or by electronic mail. Copies of the Emergency Operating Plan are
provided to supervisory and lead office and field personnel. This plan is updated annually.
Normal daily communications occur between operating personnel and operations engineers and
other office staff. Written operating procedures are prepared and followed for complex valve
operations such as taking reservoirs in or out of service, isolating facilities for maintenance, or
pipeline shutdowns. A Procedure Manual is also in place to support maintenance and operation
of the distribution system, including safety procedures and record keeping.

8.6.4 Use of Fire Hydrants

City of Tacoma Municipal Code sections 12.10.510 and 12.10.520 provide for the authorized use
of fire hydrants. Only authorized Tacoma Water, Fire Department, or Public Works employees
may operate the hydrants, unless specific permission is given and a fee is paid. Contractors, street
cleaning firms, manufacturers, and others often obtain permission for special use of hydrants.
Restrictions are in place for hydrant use rental in areas where known water quality problems
occur with intermittent hydrant flow. Additionally, hydrants used by others are checked to
assure they are properly shut off after use to reduce leakage and verify performance.

Hydrant fire flow tests are conducted by Tacoma Water crews, as requested by customers, or as
needed to verify water system conditions and calibrate the hydraulic model.

8.7 Preventive Maintenance
8.7.1 Special Programs

The Distribution Water Main Replacement Program is used to replace water mains known to be
hydraulically undersized, of substandard material, or requiring frequent repair.

The Systematic Maintenance and Renewal Team (SMART) Program targets all water main
appurtenances (hydrants, valves, services, and meters) for maintenance or replacement. Dedicated
crews systematically move from neighborhood to neighborhood to complete system upgrades,
starting with older neighborhoods first.

8.7.2 Distribution Mains

In 1995 the Distribution Main Replacement Program was funded in order to address the issue of
aging infrastructure. Prior to that time, the projected age of Tacoma’s distribution mains would
have been 500 to 600 years due to the limited funding for replacements. Most in the industry
consider water mains to have a useful life of around 100 years. Over the past ten years, the
weakest and most fragile parts of the system have been addressed through this program. In 2005,
Water Distribution staff analyzed the progress of the program, industry trends and information
regarding infrastructure aging and replacement strategies and system information derived from
service calls, GIS and Tacoma Water’s hydraulic model. Tacoma Water produced a report which
will be the road map going forward for this critical program. The main replacement report
provides a strategy for analyzing multiple data to determine which sections of main should be
prioritized for replacement each budget biennium. In the 2005/2006 budget biennium eight
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million dollars was allocated to the Main Replacement Program. Each biennium an additional
one million will be added until the funding level achieves a responsible useful life for mains. As
information is developed within the Water industry to allow us to better predict life of our assets
and as new strategies become available for extending these facilities, the Main Replacement
Report will be updated to reflect these trends and strategies.

The focus of replacements over the past ten years has been acquired poor quality A/C mains, 2-
inch galvanized steel, and old lead joint cast iron mains. The AC mains tend to fail dramatically
causing a great deal of damage and inconvenience for Tacoma Water customers. The galvanized
mains in addition to being a water quality problem are undersized and do not provide fire
protection or in some cases adequate service pressure. Additionally, the cast iron mains installed
in the1950s, post World War |1, has been problematic and is of poor quality pipe. These mains
will continue to be addressed through the replacement program until they are no longer an issue.

Currently over 1,165 miles of main are in the distribution system (two-to-24 inches in diameter).
Tacoma Water sets priorities for which mains are to be replaced by using the criteria established
in the report referenced above. The criteria include pipe material, age, history of leaks, water
quality complaints, level of potential liability, critical customers and opportunities to synchronize
with other utility/road construction and urban redevelopment. As older neighborhoods and
commercial districts renew and recreate themselves, the opportunity to rebuild water distribution
infrastructure with other utilities concurrently with new road and streetscape improvements
presents itself. Such a joint partnership opportunity is the optimum solution for infrastructure
projects. For example, plans can be coordinated such that the disruptions to the area are
minimalized, costs are reduced through larger projects and once the projects are done there is
little future disruption by others digging to replace their infrastructure or respond to growth. One
of the primary reasons for mains failing is the disruption of the bedding for the pipe. Trench
settlement can lead to leaks and main failures. As a result of coordination with infrastructure
projects of the multiple jurisdictions located in the Tacoma Water service area, added progress
toward meeting Tacoma Water’s main replacement goals has been realized.

Regular leak detection surveys are conducted over large portions of the distribution system. Non
ductile iron piping in the distribution system is generally surveyed every five years. Ductile iron
piping that is located in corrosive soils has been added to the surveys. Surveying smaller portions
of the distribution system on an annual basis with the goal of surveying all parts of the system at
least every five years is being considered for the future. The information gathered on the system
through this surveying program is of value for further informing the main replacement formula
and for determining if there are trends occurring with respect to infrastructure deterioration or
needed facility maintenance.

8.7.3 Transmission Mains

The 60 miles of Pipeline No. 1, Pipeline No. 2 and Pipeline No. 4 transmission main right-of-way
are patrolled weekly. The 34 miles of Second Supply Project Pipeline right-of-way include areas
where access is limited, so only selected areas of this line are regularly patrolled. In many cases,
limited access provides the benefits of less illegal dumping and less vegetation and roadway
maintenance. On the accessible rights-of-way, the right-of-way maintenance program includes
mowing, brush-cutting, sign-posting, guardrail and barricade maintenance, and patrolling to
detect leaks, unauthorized use, or possible changes in slope stability, drainage, or adjacent uses
that may affect Tacoma Water's operation. Problems such as garbage dumping, missing signs, or
damaged barricades are resolved when found. Air valve and blowoff valve assemblies are
checked and serviced as needed, at least annually, with most checked every 6 months.
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Cathodic protection systems are checked twice annually. A maintenance program is currently
underway to repaint exposed pipeline sections, including removal of lead based paint at some
sites.

8.7.4 Pump Stations and Other Buildings

Pump stations, well stations, and other Tacoma Water buildings are visited regularly. When pump
equipment is operating, the facilities are inspected and maintained at least weekly. Equipment oil
levels, unusual noises or odors, leaks, temperatures, and unusual vibrations are checked and
investigated. Standby generators are exercised and maintained weekly. Roofs are inspected
annually for all buildings and repaired or replaced as needed. Other building maintenance or
repairs are completed as needed.

8.7.5 Valves

The transmission system has over 191 valves at 24-inch and larger diameters. The valves are
partially tested every 4 years. However, full testing of these valves is not confirmed by fully
closed conditions because the transmission system must be kept in service and cannot be shut
down for routine valve operations. Valves are repaired or replaced as needed.

The distribution valve maintenance program includes exercising the almost 25,000 valves in the
system at least once every five years. SMART crews, main repair crews, hydrant crews, and
others operate many of the valves more often than every five years. Valves are checked for
leakage or defects and to ensure they can be shut off when necessary. Valves over 60 years old
are being replaced by SMART and other crews, when appropriate. Over 150 valves are replaced
each year.

Pressure-reducing and relief valves are inspected every six months, with varying levels of
maintenance being performed on a three-year rotation. All valves are fully serviced or repaired
every three years.

8.7.6 Services

Tacoma Water has been actively replacing smaller (5/8- to 2-inch) old galvanized service lines
with copper services at a recent rate of about 1,000 per year. Over the last ten years, 60 to 70
percent of all service leaks in the distribution system have been attributable to galvanized
services. Also, many of these galvanized services are connected to the main with a short piece of
lead pipe called a gooseneck, which is removed during service replacement. Old galvanized
services can cause rusty water and low pressure for customers. Approximately 10,000 remain to
be replaced. This constitutes 12 percent of all small service lines.

Plastic service lines are being replaced with copper pipe at the rate of about 500 per year.
Approximately 10,000 remain to be replaced. Cracked plastic lines, caused by embrittlement,
caused Tacoma Water to begin replacing plastic lines in 1985.

Approximately 3,000 service lines in the distribution system are larger than two-inches. The
galvanized steel service lines are being replaced with ductile pipe, and bypasses are being
installed. Approximately 400 galvanized steel services remain to be replaced.

8.7.7 Meters

There are over 85,000 meters in the water distribution system. All residential meters are
scheduled to be replaced on or near a 20 year cycle or sooner if they should fail while still under
warranty. Residential meters, sized in the 5/8- to one-inch range, that are replaced, are scrapped
locally and replaced with a new meter. The system includes nearly 3,200 commercial and fire
service meters in the 11/2- to 12-inch range. These meters are tested and rebuilt on a regularly
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scheduled basis determined by the size and type of meter and reinstalled at some other location
within the system. The system's high volume meters are identified and tested on an annual basis.

8.7.8 Reservoirs

Tacoma Water operates and maintains three open concrete reservoir basins and nineteen covered
concrete and steel reservoirs and standpipes within the water system. Reservoir and standpipe
cleaning is carried out on a three year cycle for closed facilities, annually for the open basins, and
on a five year cycle for the enclosed raw water Headworks Tank, which holds North Fork well
water. Routine maintenance and-repair completed by Tacoma Water crews include washing,
repair of spalled concrete and joint caulking in open reservoirs, and correcting deficiencies
identified during cleaning or safety checks.

More extensive work such as painting steel reservoirs and standpipes, strengthening tanks for
seismic stability, and covering or replacement of reservoirs is performed by either contractors or
Tacoma Water crews.

Cathodic protection systems are checked regularly, and painted reservoirs are typically repainted
every 12 to 15 years.

8.7.9 Hydrants and Blowoffs

The water system includes more than 9,600 fire hydrants that are maintained by water distribution
crews. Many hydrants are visually inspected and operated by fire departments and fire districts
within the Tacoma Water's service area. Additionally, Tacoma Water's Hydrant Maintenance
Program calls for specialized maintenance to renew all hydrants every four years. All solid barrel
hydrants and those of non standard size, such as four-inch, are being replaced with modern
hydrants. The directional flushing team also checks hydrants they use to assure that they are
properly functioning and accessible.

Blowoffs at the end of dead-end mains are checked and flushed every six months. Where possible
new mains are designed as loops to avoid dead ends.

8.7.10 Water Treatment Equipment

An overview of water treatment facilities for the Green River and in-town wells is included in
Chapter 7. Each location and piece of equipment has an assigned water service mechanic charged
with maintaining all facilities in an appropriate state of repair and readiness. Some infrequently
used facilities are mothballed during the winter, and must be exercised and refreshed (chemical
solutions, etc.) before each operating season. A data log of work completed is maintained. The
new Green River facilities have a large number of systems and components, and the maintenance
work plan lists a repair interval and the responsible party (either Tacoma Water staff, or external
contractor) for each component or system.

8.8 Second Supply Operations

The Second Supply Project consists of the Second Supply Project Pipeline, Green River intake
modifications, treatment upgrades including the chemical treatment plant at the Headworks,
additional storage at Howard Hanson Dam, and multiple environmental mitigation projects,
located within the controlled watershed and elsewhere in the Green River basin. The Second
Supply Project was developed as a joint venture through an entity known as the Regional Water
Supply System (RWSS), a partnership between Tacoma Water, the Lakehaven Utility District,
the City of Kent and the Covington Water District. Operation and maintenance of the RWSS
facilities is jointly funded, but is carried out entirely by Tacoma Water, in a manner as described
in the Second Supply Project Partnership Agreement, 2002.
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Water deliveries are scheduled on a weekly basis by an assigned Tacoma Water engineer.
Tacoma tracks availability of run-of-the-river water for the RWSS, and when available, Tacoma
will also track and coordinate delivery of stored water at Howard Hanson Dam. Tacoma
maintains financial and water accounting records for the RWSS, providing reports in accordance
with the Partnership Agreement. Daily flow records and other daily data are available to the
project partners through a secure website. A monthly meeting is held by the project partners to
discuss any issues or concerns related to the project. An operations subcommittee also meets
monthly to deal with operational issues at a more detailed level than would be appropriate for the
full committee.

8.9 Emergency Intertie Operations

State and local water supply plans encourage adjoining water utilities to share interties
(connections) for emergency supplies of water. Often the intertie mutually benefits the connected
water purveyors because water can move in both directions.

Tacoma Water has 20 emergency interties with 14 different water utilities. Most interties have
meters or are prepared for meters to be quickly inserted. The meters can be placed properly for
the direction of flow. City ordinances and customer service policies delineate procedures for
installing and operating emergency interties.

8.10 Water Shortage Response Plan - 2005

In the event of weather patterns or water system operating emergencies that challenge Tacoma
Water’s ability to meet customer demand while maintaining guaranteed minimum stream flows in
the Green River, Tacoma Water will implement its Water Shortage Response Plan (WSRP).

A water shortage, as it applies to Tacoma Water’s supply system, is a temporary and insufficient
flow of water in the Green River and/or lack of groundwater supplies that cannot be offset by
supply of water from other portions of Tacoma Water’s well, reservoir and distribution system.
The Green River flow is measured at the U.S. Geological Survey stream gauges at Palmer (USGS
#12106700) and Auburn (USGS #12113000). Such a shortage may be caused by insufficient
snowpack and precipitation within the watershed, an insufficient volume of water available in the
supplemental groundwater system, or a combination of each.

Water shortages can occur at any time, but Tacoma Water generally categorizes droughts
according to their seasonal influence. A spring drought actually occurs during summer, but
develops during the spring, usually because of low snowpack combined with lower-than-normal
spring rains. Because there is minimal precipitation in summer, watershed conditions prior to
summer govern streamflow during summer. A fall drought is much more difficult to foresee
because it is caused by delayed fall rains. When dry summer conditions extend into fall,
streamflow continues to decline, which can be particularly critical because salmon spawning
begins in fall. Tacoma Water has experienced more fall droughts than spring droughts.

Water shortages related to system operating emergencies are not as predictable. Shortages may
result from failures of major transmission mains; loss or failure of multiple wells, pump stations
or water treatment systems; or contamination of the Green River upstream of the intake. Any
major loss of a significant source of supply may require Tacoma Water to implement one or more
stages of the WSRP.

The WSRP includes four stages of response related to droughts or other supply shortages. These
include Advisory (Stage 1), Voluntary (Stage 2), Mandatory (Stage 3), and Emergency (Stage 4).
Stages 1 through 3 will be used in response to droughts and water system disruptions and Stage 4
will be used in response to disasters.
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During a drought, Stages 1 through 3 will be implemented in sequence based on Tacoma Water’s
evaluation of current and projected conditions. Conditions may include weather, streamflow,
rainfall, reservoir storage level and anticipated fish runs. As conditions increase in severity
through the three stages, consultation and collaboration with related resource and water
management agencies will also increase. Actions of the previous stages will remain in effect in
each successive stage. Water supply or use patterns could also be affected enough to impose
Stages 2 or 3 without implementation of prior stages by a water system disruption, or by a
volcanic eruption that emits ash affecting Tacoma Water’s service area.

Tacoma Water’s wholesale customers are expected to develop a water conservation and water
shortage response plan for their own planning purposes or to follow Tacoma Water’s
conservation program implementation process and WSRP. In particular, these agreements
include a provision that wholesale customers will assist and support emergency curtailment
measures required to manage demand during an emergency or shortage.

8.11 Cross-Connection Control Program

As stipulated by Washington Administrative Code (WAC) 246-290-490, the purpose of the
purveyor’s cross-connection control program shall be to protect the public water system
from contamination via cross-connections. Categories of cross connections requiring
backflow prevention assemblies are defined by Washington state law and Tacoma Water
policy. Required backflow prevention assemblies must be models approved by DOH. An
effective program requires coordination among the purveyor, the customer, the
administrative authority, and DOH. Trained personnel and the enabling of local ordinances
are critical to establishing and maintaining an effective cross connection control program.

Tacoma Municipal Code Section 12.10.220, prohibits uncontrolled cross connections.
Tacoma Water operates a thorough cross-connection control program designed to comply
with DOH standards and manuals of standard practice including the American Water
Works Association manual, Accepted Procedure and Practice in Cross-Connection Control.

Key elements of this program include plan review of proposed new construction and
remodeling projects, field inspections to identify potential cross connections, inspection of
new and replacement installations of backflow prevention assemblies, and mandatory
testing of all backflow prevention assemblies. The cross-connection control program is
administered by the Water Quality section. Tacoma Water currently has four people
certified as a cross connection control specialist (CCS). One CCS is the designated
program manager and is responsible for the development and implementation of the
program per WAC 246-290-490.

Facility inspections, device testing, and plan checks on new construction are continually
carried out using the PNWS-AWWA Manual as a basic guideline.

For new construction within Tacoma city limits other than residential homes, Tacoma
Water receives copies of the plans from the Public Works Building and Land Use Services
division. Tacoma Water forwards comments to the Building and Land Use Services
division and those responsible for the building construction. Tacoma Water withholds
signature on the Certificate of Occupancy until all cross connection control requirements
have been met. Tacoma Water will not provide new water service to facilities identified in
Table 9 of WAC 246-290-490 until appropriate backflow prevention is verified properly
installed.

On new construction within Tacoma Water's service area boundary, but outside City of
Tacoma limits, Tacoma Water receives plans from the owner or contractor. Tacoma Water
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then works with the customer and local administrative authority to ensure that all backflow
protection requirements are met.

Tacoma Water maintains a record of all inspections, testing, and correspondence related to
the backflow prevention assemblies. Paper copies of the records are maintained for a
minimum of one year, electronic copies are maintained for the life of the assembly.

The customer is responsible for the initial and annual testing of the backflow assemblies.
Tacoma Water notifies the customer that they must obtain the services of a state-certified
backflow assembly tester to perform the annual test and return the test results to Tacoma
Water.

8.12 Emergency Preparedness and Security

Emergency preparedness is necessary in order to effectively respond to both natural and
man made disasters. One of the most effective ways to reduce consequences of a disaster is
to ensure that the water system is built with redundancy, so if a facility is lost, an alternate
means of providing service is readily available. Common examples of system redundancy
are using looped distribution mains and minimizing dead ends, having reservoirs operate in
parallel, providing bypass lines on all reservoirs, installing multiple pumps at pump
stations, having independent transmission main alignments, and having multiple
independent treatment trains. As a design philosophy, Tacoma Water makes a consistent
effort to provide redundancy where possible. To be better prepared for a major earthquake,
Tacoma Water conducted a seismic vulnerability assessment on the supply, transmission
and storage system. To date, Tacoma has strengthened structures and tanks with life safety
concerns and has improved initial response capabilities through stockpiling of repair
materials, acquisition of additional emergency generator capacity, and by preplanning
staffing assignments if an earthquake should occur during nonworking hours. Tacoma is
now addressing operational reliability of the transmission, source and water treatment
facilities. To address intentionally caused disasters, in 2003 Tacoma prepared and
submitted to the U.S. Environmental Protection Agency (EPA) a Vulnerability Assessment
(VA) as discussed below. Tacoma’s Emergency Operating Plan (EOP) was also updated as
required following the submittal of the Vulnerability Assessment, and certification of its
completion was submitted to EPA.

The Water Control Center is staffed 24 hours per day. Control station operators respond to
system alarms and otherwise operate the water system as needed. Tacoma Water’s major
supply facilities at McMillin Reservoir and the Headworks on the Green River have staff
that are housed onsite, and that can respond to after hours operational emergencies. Service
trucks and tools are taken home by the on-call emergency crews to minimize delays in case
of emergencies. Additional radio-equipped cars and trucks are taken home each night by
supervisory personnel to assist in efficient response to emergencies. In addition, the City
subscribes to the Washington Utilities Coordinating Council (WUCC) one-call locating
service to reduce risk of damage that could be created by an improperly located excavation.

Standard written emergency operating procedures are maintained to cover incidents which
have the potential to cause damage or endanger public health. The written procedures are
updated periodically and distributed to appropriate staff. Included in the written
procedures is the following information for use in contacting water system personnel
responsible for making decisions in specific emergency situations: A standby list that
provides for response to typical after hour emergencies; a list of available crews that can be
called out if more than just the standby person is needed; and, a list of all employees’ home
phone numbers. Tacoma Water presently has an incentive goal to carry out two
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unannounced emergency response exercises during the year. These exercises are intended
to involve multiple work groups and all levels of the organization.

8.13 Emergency Notification Response Program

8.13.1 Vulnerability Assessment

Vulnerability Assessments were mandated by the EPA for all public water systems serving
populations over 100,000, with the completion date of the end of 2002. In compliance with the
EPA requirement, Tacoma Water prepared a comprehensive Vulnerability Assessment of system
facilities in 2002. After an external review, a final report was issued in early 2003. The VA was
updated in 2005 to cover system improvements such as completion of the Second Supply Project
Pipeline and the new Headworks treatment facilities. The VA prioritizes critical facilities,
evaluates vulnerabilities to various intentional attacks, and makes recommendations on upgrades
that will reduce risk or consequences of an attack. Since the time of completion of the VA,
numerous improvements have been made in the areas of improvements to existing procedures,
development of new procedures, upgrades of existing security systems and addition of new
equipment, and mechanical system upgrades.

8.13.2 Emergency Operating Plan

Tacoma Water has maintained an emergency operating plan for many years. Following
completion of a VA, the development of or update to an existing emergency operating plan (EOP)
is required by EPA, including submittal of a statement to EPA that the EOP had been updated or
developed. Tacoma updated the Tacoma Water EOP and submitted the required statement to
EPA in 2003. The EOP was subsequently updated in 2005.

The EOP covers emergencies as a result of natural hazards such as severe storms, earthquakes,
floods, widespread fires, volcanic eruptions and lahars, as well as manmade hazards such as
major hazardous material releases, civil disorder, major water contamination incidents, and
terrorism. Regardless of the cause of the disaster, many incidents require similar responses which
involve management of the emergency, personnel assignments, tracking of actions and status,
response to water quality or supply related issues, notifications and communications with others
including regulators, customers, outside agencies and other utilities. For emergencies related to
core functions such as supplying adequate quantities of water, or supplying good quality water,
the EOP provides a higher level of detail than is provided for more general emergencies. For
example, specific guidance is provided to respond to potential contamination incidents, or to loss
of specific supply and transmission infrastructure.

Included in the EOP is a list of home phone numbers for Tacoma Water managers, senior
engineers and other key staff for use in contacting water system personnel responsible for
making decisions in specific emergency situations. The EOP also includes contact
information for DOH and other agencies, such as the Tacoma-Pierce County Health
Department (TPCHD) and samples of various notifications to the public such as boil water
orders, do not drink orders and do not use orders. The EOP designates a primary
spokesperson and two alternatives.

8.13.3 Work Stoppage Staffing Plan

The Work Stoppage Staffing Plan (WSSP) is intended as a document to assign minimum levels of
staff to sustain the basic functions of the utility in the event of a labor strike. The WSSP was
updated in 2005, and is kept current at any time when there is a potential for labor disruptions.
The WSSP is also of value in planning for continued operations in case of any labor shortage,
such as could be caused by a pandemic.
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8.14 Tacoma Water Maintenance Plan

A written maintenance plan provides the framework for maintenance planning in the Water
Supply section. Pressure reducing valves are maintained at six month intervals, with major
overhauls at three year intervals. Closed finished water reservoirs are cleaned and inspected every
three years. Open reservoirs are cleaned and inspected annually. Standby generators are test run
weekly. Steel tanks and structures are repainted on a 12 to 15 year cycle. Cathodic test stations
are checked twice yearly. Pump stations, wells and key pressure reducing stations are checked
weekly.

The reconstruction of the Intake, Green River Treatment Facilities, and the addition of new
facilities has required a rewrite of the maintenance plan for the Green River facilities. This plan
identifies all major components of the facilities, their specific maintenance requirements, the
applicable period of maintenance, and the responsible party (in-house staff or external contract
support). In-town maintenance is managed through on-site checklists and procedures, with
individual water service mechanics assigned to maintain specific facilities.

The Water Distribution section operates a number of maintenance programs including leak
detection, valve survey, hydrant maintenance, meter maintenance and flushing. These programs
have criteria and target goals, but do not have well documented maintenance plans at this time.
To accomplish this effort, Tacoma Water is anticipating the creation of a professional engineering
position responsible for managing existing maintenance programs and developing and
implementing well documented maintenance plans with performance measures and industry best
practices. Tacoma Water will also expand the use of SAP for maintenance planning and
scheduling.

8.15 Sampling Procedures and Violation Response
Procedures

Tacoma Water is regulated by DOH through the WAC 246-290. The rules are intended to
conform with the Federal Safe Drinking Water Act of 1974, and as amended in 1986 and 1996.
The latest rules became effective in April 2003, and are amended from time to time. The
following sections identify key monitoring programs, both mandatory under regulation and
voluntary for improved system operation, along with public notification procedures.

8.15.1 Monitoring

DOH provides an annual Water Quality Monitoring Report that outlines many of the regulatory
monitoring requirements, with notable exceptions of the Lead and Copper Rule and the
Disinfection Byproducts Rules due to their system-specific nature and complexity. Tacoma
Water uses this information to schedule applicable compliance monitoring, along with monitoring
plans for Disinfection Byproducts, the Total Coliform Rule, and our routine Lead and Copper
Rule monitoring. Monitoring generally occurs at the source, in distribution, and in some cases at
the customer’s tap. Chapter 9 provides additional information regarding Tacoma Water’s
monitoring programs.

8.15.2 Violation Response

The Federal Public Notification Rule became effective June 5, 2000 and is codified in
Washington under WAC 246-290-71001. This rule establishes three tiers of notification based on
the real or perceived seriousness of a specific violation. These three tiers are summarized below:
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Tier 1 (Immediate Notice, Within 24 Hours)

e DOH must be contacted within 24 hours for consultation.

e Notice as soon as practical or within 24 hours by radio, TV, hand delivery, posting or
other method specified by primacy agency.

e Fecal coliform violations: failure to test for fecal coliform after initial total coliform
sample test positive.

o Nitrate, nitrite or total nitrate and nitrite Maximum Contaminant Level (MCL) violation;
failure to take confirmation sample.

e Exceedance of maximum allowable turbidity level, if elevated to Tier 1 by DOH;
e Waterborne disease outbreak or other waterborne emergency.
e Other violations or situations determined by DOH.

Tier 2 (Notice as Soon as Possible, Within 30 Days)

o Notice as soon as practical or within 30 days via direct delivery or mail. Repeat notice
every three months until violation is resolved. DOH may permit alternate methods.

o All MCL, Maximum Residual Disinfectant Level and treatment technique violations,
except where Tier 1 notice is required.

e Monitoring violations, if elevated to Tier 2 by DOH.

e Turbidity consultation: Where there is a treatment technique violation from a single
exceedance of the maximum allowable turbidity limit, DOH must be consulted within 24
hours. DOH will then determine whether a Tier 1 notice is necessary. If consultation
does not occur within 24 hours, violations are automatically elevated to Tier 1.

Tier 3 (Annual Notice)

e Notice by mail or direct delivery within 12 months; repeated annually for unresolved
violations. Notices for individual violations can be combined into an annual notice
(including the Consumer Confidence or Water Quality Report, if public notification
requirements can still be met). DOH may permit alternate methods.

e Monitoring or testing procedure violations, unless DOH elevates to Tier 2.

o Special public notices (fluoride secondary maximum contaminant level (SMCL)
exceedance, availability of unregulated contaminant monitoring results).

Tacoma Water has experience successfully completing Tier 2 and Tier 3 notifications, although
no specific treatment technique or MCL violations have occurred in the last 6 years of the
planning period. However, very short term interruptions in chlorine treatment at the Green River
Headworks, and brief excursions in raw water turbidity have resulted in the need for direct mail
notifications to a subset of Tacoma Water customers. A Tier 1 notification would be more
challenging, but Tacoma Public Utilities maintains 24-hour Community and Media Services
availability, with established media contacts, and templates for notifications from the Public
Notification Rule Guidance Manual.

Detailed procedures for loss of chlorine and contamination of supply at the Green River
Headworks have been developed, and include immediate notifications to the water quality and
water supply managers. All Water Quality staff have been trained to know that contact to DOH,
and the TPCHD must be made immediately after the situation is brought under control.
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Tacoma Water maintains 24 hour staffing, and alternate phone numbers for all senior staff are
available to the Water Control Center.

Tacoma Water also regularly provides non-regulatory notifications to customers. Commercial
customers with process water needs are informed when we change their supply from Green River
(very soft, low in alkalinity) to groundwater (moderate in hardness, moderate alkalinity). A list of
kidney dialysis patients' addresses in the Tacoma Water service area is maintained so Tacoma
Water staff can attempt to notify these customers if turbid water or no water is expected in their
neighborhoods.

8.16 Tacoma Water Business Plan — Strategic Initiatives

In addition to documenting a water utility’s commitment to pursuing needed capital
improvements, a water system plan should also document a water utility’s commitment to
implementing an O&M program, including a commitment to pursuing needed improvements to
existing programs. Through the development of a business plan, Tacoma Water evaluates and
prioritizes its O&M needs on a two-year schedule. The highest priorities for the 2007-2016
Business Plan, known as Strategic Initiatives, related to Tacoma Water’s O&M program are
described below. (Please see Section 1.4.1 and Section 11.3 for additional information regarding
the Tacoma Water Business Plan.) Taken together, Tacoma Water’s O&M budget for the
2005/2006 biennium is $78,484,477. This level of funding is expected to increase in the
2007/2008 biennium.

8.16.1 Implementation of Conservation Programs and the Associated Impact on Water
Revenues

Although Western Washington has a reputation for over-abundance of water, most of the rivers
and streams running into Puget Sound have shortages of water at least part of the time during a
normal-to-dry year. For this reason, in additional to many others, Tacoma Water encourages
water conservation. Through the implementation of conservation programs, Tacoma Water
strives to provide conservation opportunities and education to customers in order to further
expand conservation successes of the past. Conservation is emphasized along with providing
adequate water supply and the distribution of that supply to current and future customers. This
supply must be adequate to meet all legitimate needs for public health and safety, economic
development, and enhancement of quality of life. Providing water to customers must also be
accomplished with careful attention to the environmental concerns associated with Tacoma
Water’s operations.

The recent agreement with the Washington State Department of Ecology and DOH regarding
Tacoma Water’s Second Diversion Water Right includes commitments by the Second Supply
Project Partners to carry out enhanced conservation programs. The partners agreed to promote
water use efficiency to reach a cumulative reduction in water use of ten percent by 2010.

Currently, Tacoma Water is conducting a water conservation program assessment. Tacoma
Water anticipates additional costs associated with implementing its conservation program in the
future.

8.16.2 Assure Adequate O&M of the Existing System
Distribution System

Maintenance programs for the Tacoma Water distribution system began to be superseded by new
construction for growth starting in the late 1970s. Throughout the 1990s, Tacoma Water focused
on re-establishing adequate maintenance programs for the distribution system. The SMART
program, hydrant maintenance, meter maintenance, and systematic flushing are all a result of
those efforts. These programs are very effective and are models that other water purveyors have
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looked at to improve maintenance on their own systems. The resources committed to these
programs have not increased since the initial implementation of the programs, even though a
growth of about 2 1/2 percent per year in the number of hydrants, valves and meters has occurred.

Tacoma Water’s levels of service in regards to the maintenance of the distribution system have
been established as follows:

Hydrants Full maintenance once every four years.

Valves Operate once every four years.

Services Leak detection of all services once every five years.
Emergency response to leaks/no water, other issues within one
hour of call.

Meters Test/exchange all commercial water meters in accordance with
AWWA parameters.

Mains Leak detection once every five years.

Emergency response to leaks/breaks within one hour of call.

Meter Lids Emergency response to notification of missing lid or safety issue
within one hour.

Supply System

A written maintenance plan provides the framework for maintenance planning in the Water
Supply section. Progress has been made in reducing the backlog in maintenance of rights-of-way,
tanks and pipe painting, and reservoir cleaning. Some challenges remain, such as making
improvements in electrical maintenance and in making further use of SAP in maintenance
planning and scheduling. Additionally, improvements in the valve exercising program for
transmission line valves and improvements in the maintenance of electrical motor starters and
other switchgear are needed. Some representative Water Supply levels of service are listed
below:

e Pressure reducing valves are maintained at six month intervals, with major overhauls at
three year intervals.

o Closed finished water reservoirs are cleaned and inspected every three years. Open
reservoirs are cleaned and inspected annually.

e Standby generators are test run weekly.

o Steel tanks and structures are repainted on a 12 to 15 year cycle.

e Cathodic test stations are checked twice yearly.

e Pump stations, wells and key pressure reducing stations are checked weekly.
8.16.3 Watershed Ownership and Management

Tacoma Water currently owns approximately ten percent of the Green River Watershed lands,
concentrated around waterfront areas. There are 13 other landowners in the watershed. The
strategic mission of land ownership has historically focused on the most sensitive areas for
protection of water quality. However, the larger protection of the watershed is also an important
mission of Tacoma Water. Control of the watershed is one of the fundamental regulatory
requirements for remaining unfiltered; however, even if filtration is employed, watershed control
and protection remain important values for the utility. While Tacoma Water has focused on
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purchase of properties along water bodies, there is currently no written strategy for long term
ownership and procurement of additional lands. Tacoma Water proposes to develop a systematic
and strategic plan for Green River Watershed land holdings that balances the importance of
watershed control, environmental stewardship responsibilities, and sound fiscal planning and
operations.

8.16.4 Work Force Planning

This Strategic Initiative stresses the importance of preparing for a changing workforce, including
a shortfall of workers in the next decade, the retirement of existing Tacoma Water employees and
changing workforce demographics.

A key work force challenge facing Tacoma Water in coming years is the anticipated turnover in
staff as baby boomers start to reach retirement age. It appears that turnover in Tacoma Water
could exceed 25 percent in the next ten years. This is slightly under the 35 percent predicted for
the water industry in general. Since the people retiring are the most senior employees in the
organization, these retirements will result in a serious brain drain and a loss of institutional
knowledge. A great deal of this knowledge is understood, but is not well documented yet is
extremely important to the utility’s ability to respond to emergencies. As the labor market
tightens with the retirement of the Baby Boomers, maintaining a competent workforce will
become increasingly difficult.

Tacoma Water will continue its involvement in the Youth Build Tacoma Program as a means to
recruit minority candidates.

Many of the procedures followed by Tacoma Water are not “on-paper”, but rather procedures
learned and adapted over time simply “by doing”. To prepare for the departure of long-time
employees and ensure new employees are aware of Tacoma Water’s procedures, Tacoma Water
is committed to developing and maintaining procedures in a common format and in a single
document and providing training to applicable employees on their implementation.
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CHAPTER 9

WATER QUALITY AND TREATMENT
REQUIREMENTS

9.1 Introduction

This chapter evaluates existing water quality conditions in relation to existing and future drinking
water quality regulations for Tacoma Water. Compliance has been evaluated and
recommendations concerning water quality, water treatment, and watershed management are
presented. Table 9-1 summarizes Tacoma Water's compliance with the current regulations.

TABLE 9-1
Summary of Existing Regulatory Compliance

Regulation Reguirement Met?
Surface Water Treatment Rules Yes — all filtration avoidance criteria met; reference to
(SWTR, IESWTR) Cryptosporidium included in Watershed Control Program.

Bacteriological (Total Coliform Rule) Yes — no acute or non-acute coliform violations since
implementation of TCR in 1991. Early repeat monitoring
violations did occur in 1991 and 1992.

Lead and Copper Rule Yes — 90 percent percentile tap results below Action Levels in
all years tested since implementation of corrosion control.

Organic Contaminants Yes — no treated source has organics over the Maximum
Contaminant Level (MCL).

Stage | Disinfectants / Disinfection Yes — System wide annual averages all below the TTHM and
Byproducts Rule HAA5 MCLs.

Inorganic Chemical and Physical Yes — no treated source has inorganic chemical concentrations

Parameters over the MCL.

Arsenic Yes — the single active source (Portland Ave Well) with Arsenic

above the MCL (11 — 12 Og/L) is blended at a 3.5:1 ratio with
Green River supply.

Distribution Reservoir Covering Yes — a recent bilateral compliance agreement established
timeframes for completion of McMillin reservoir covering.

Radionuclides Yes — no source has ever detected positive results for
radionuclides.

Wellhead Protection Program Yes — the plan is completed, and biennial notifications have
(WHPP) been sent to parties in the Wellhead Protection Areas.

Recently finalized and known pending regulations will continue to impact public water systems.
Summaries of key future regulations and their impact on Tacoma Water are presented in Section
9.3.
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9.2 Existing Treatment and Monitoring Program

Tacoma Water’s primary water source is the Green River, which is an unfiltered surface supply.
During periods of high turbidity in the Green River, the supply is supplemented or fully replaced
by water from the North Fork Wellfield.

Historically, during high demand periods in the summer, the Green River supply has been
augmented by water from local groundwater supply in the Tacoma Water service area. During
peak-demand days, the in-town wells can supply up to 40 percent of the total system demand.
During the six year period of the 2006 Update, it is anticipated that full implementation of the
Howard Hanson Dam Additional Storage Project will occur, and in most normal precipitation
years, this will mean a significantly reduced demand on in-town groundwater supplies, and
increased use of Green River supply.

9.2.1 Treatment

The Green River/North Fork well system is the primary water source for Tacoma Water and with
the exception of planned or emergency maintenance is used continuously. The Green River
diversion and major components for withdrawal and treatment are described in Chapter 7 —
System Inventory.

Supplemental and emergency supply is available from multiple groundwater resources owned by
Tacoma Water. Table 7-8 provides a list of current treatment systems in service by location and
treatment objective. Additional treatment needs anticipated in the period of this water system
plan are discussed below.

9.2.2 Monitoring

The monitoring of water quality may be done for operational, informational, or regulatory
compliance purposes. Tacoma Water conducts a significant amount of monitoring in each of
these three categories. Table 9-2 provides a listing of all significant monitoring programs
currently in place for Tacoma Water. Additional project-specific monitoring may be added from
time to time.

TABLE 9-2
Monitoring Programs

Location Parameter Frequency Purpose

Watershed Fecal coliform Weekly Watershed health, early
warning of possible
problem (dead animal,
etc.)

Total Coliform Weekly Watershed health, early
warning of possible
problem (dead animal,

etc.)
Chemicals Periodic — Associated Assure proper
with pesticide/herbicide application procedures
applications by land
owners/managers
Algae Seasonal / Special Howard Hanson Dam
Projects Reservoir monitoring —

assess water quality for
future operations
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Location

Parameter

Frequency

Purpose

Dissolved Oxygen and
temperature profiles

Seasonal / Special
Projects

Howard Hanson Dam
Reservoir monitoring —
assess water quality for
future operations

Green River — Raw @
Intake

Turbidity Continuous and daily Control North Fork
grabs (two day) Blending system,
provide river quality
information
pH/Temp Continuous and daily Monitor river water

grabs (two day)

quality

UV2s4 Transmittance

Daily grab

Monitor water quality —
surrogate for organics
and chlorine
demand/decay

Total & Fecal coliform

Weekly

Watershed health, early
warning of possible
problem (dead animal,
etc.)

Total Coliform

Weekly

Watershed health, early
warning of possible
problem (dead animal,
etc.)

Manganese Weekly/bi-weekly Monitor source water

Cryptosporidium & Monthly Water Quality

Giardia information, may use
for grandfather data
under LT2 Rule

TOC Monthly Water Quality
information, possible to
use for reduced DBP
monitoring.

Green River — Blended Turbidity (Each Continuous and daily Compliance (turbidity

(Headworks Control
Building)

operating Reactor)

grabs (two day)

prior to primary
disinfection)

Total & Fecal Coliform Daily Compliance (source
fecal coliform
requirements)

UV2s54 Transmittance Daily grab Monitor blended water

quality — surrogate for
organics and chlorine
demand/decay
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Location

Parameter

Frequency

Purpose

Green River — Treated
(Chemical Facilities —
each operating
Reactor)

Chlorine Residual

Continuous and daily
grabs (two day)

Process control and
entry point compliance
monitoring

pH/Temp Continuous and daily Process control and
grabs (two day) monitoring
Fluoride Concentration Continuous, daily grabs
(two day) and biweekly
sent to Lab
(compliance)
Turbidity Continuous (future) and
daily grabs (two day)
Total Coliform Daily
North Fork Wellfield Inorganic Chemicals, Periodic — Annual to Compliance
Source —from Volatile Organic triennial per Water
wellheads Chemicals, Synthetic Quality Monitoring
Organic Chemicals Report
Green River Inorganic Chemicals, Periodic — Annual to Compliance

Volatile Organic
Chemicals, Synthetic
Organic Chemicals

triennial per Water
Quality Monitoring
Report

214" Corrosion Control
Facility

Chlorine Residual

Continuous and daily
grab (five days/week)

pH/temperature

Continuous and daily
grab (five days/week)

CT compliance and
process control

Covington Turnout

Chlorine Residual

Continuous and
periodic grabs

pH/temperature

Continuous and
periodic grabs

CT compliance

McMillin Reservoir Inlet

Chlorine Residual

Continuous and daily
grabs

pH/temperature

Continuous and daily
grabs

Water quality
monitoring
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Location

Parameter

Frequency

Purpose

McMillin Reservoir
Outlet Prior to
Rechlorination

Chlorine Residual

Continuous and daily
grabs

Process control and
water quality monitoring

pH Continuous and daily
grabs
Fluoride Continuous
Cryptosporidium & Monthly Open Reservoir water

Giardia

Algae

Seasonal / Special
Projects

quality evaluations

McMillin Reservoir
Outlet (post
rechlorination)

Chlorine Residual

Continuous and daily
grabs

pH/Temperature Continuous and daily
grabs
Turbidity Continuous

Water quality
monitoring and process
control

In town Well Supplies

Inorganic Chemicals,
Volatile Organic
Chemicals, Synthetic
Organic Chemicals

Periodic — Annual to
triennial per Water
Quality Monitoring
Report

Compliance

Hood Street Reservoir
Inlet

Chlorine Residual

Continuous and
periodic grabs

pH/Temperature

Continuous and
periodic grabs

Water quality
monitoring

Hood Street Reservoir
Outlet

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring and process
control when
chlorinating
(groundwater in
service)

South Tacoma Pump
Station

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring and process
control when pump
station in service.
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Location

Parameter

Frequency

Purpose

Portland Ave Reservoir

Chlorine Residual

Continuous and
periodic grabs

pH/Temperature

Continuous and
periodic grabs

Water quality
monitoring and process
control when
rechlorinating

North End Reservoir

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring

Marine View Pump
Station

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring

UP-1 Chlorine Residual Continuous and Water quality
periodic grabs monitoring & process
control when well in
service
SE-2 & SE6 Chlorine Residual Continuous and Water quality
periodic grabs monitoring & process
control when well in
pH Continuous and service.
periodic grabs
SE-8 Chlorine Residual Continuous and Water quality
periodic grabs monitoring & process
control when well in
pH Continuous and service.
periodic grabs
SE-11/11A Chlorine Residual Continuous and Water quality

periodic grabs

pH

Continuous and
periodic grabs

monitoring & process
control when well in
service.

Sunrise Tank

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring

Prairie Ridge (Future)

Chlorine Residual

Continuous and
periodic grabs

Water quality
monitoring
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Location

Parameter

Frequency

Purpose

Distribution System

Routine Coliform

Generally four days per
week, M-Th. Typically
45 samples collected
per week.

Compliance with Total
Coliform Rule — per
Coliform monitoring
plan

Heterotrophic Plate
Count Bacteria

Selected coliform
samples where the
chlorine residual is <0.2
mg/L

Demonstrate adequate
disinfection in the
distributions system,
identify problems.

Chlorine Residual

Grab: same as Routine
Coliform above

Water quality
monitoring in
conjunction with
coliform monitoring

Total Trihalomethanes
and 5 Haloacetic Acids

Quarterly for each
designated and
operating (> 15 days)
treatment plant.
Quarterly (If Wells run
for 15 days)

Stage 1 - Disinfection
By-product Rule — per
submitted monitoring

plan.

Lead & Copper & WQ
parameters

Every three years at the
tap (Reduced
Monitoring)

Lead and Copper Rule

Designated monitoring
wells and selected
production wells.

Total & Fecal Coliform

Quarterly or Semi-
annually

Volatile Organic
Chemicals

Quarterly or Semi-
annually

Inorganics and physical
(including Nitrate)

Quarterly or Semi-
annually

Nitrate

Quarterly or Semi-
annually

Ammonia as N

Quarterly or Semi-

Wellhead Protection
Plan Implementation—
track changes/ provide
early warning

annually
EPA Well Site 12A (not Volatile Organic Every two Monitoring Time Ol
Tacoma production Chemicals and pH weeks/Quarterly Clean Up

well)

9.2.4 Reporting

Regulatory reporting is a fundamental part of public water system operations, and may take many
forms, and occur over a range of time intervals, both planned and unplanned. This section
discusses the major planned reporting requirements and how Tacoma Water is meeting those
requirements. In addition to these planned, or predictable reporting requirements, certain system
operational problems or a failure to comply with a national primary drinking water regulation
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may require consultation with the State Department of Health (DOH) in a very rapid (within 24 -
48 hours) timeframe (WAC 246-290-480(2) and WAC 246-290-71001.

Table 9-3 shows that large amounts of data are collected, and an enormous amount of operational
data is logged in Tacoma Water’s SCADA system and in many cases also tracked on physical
circular charts. These data provide the basis for monthly regulatory reporting, which now has
reached several sheets to fully describe flow, turbidity, and chemical addition processes at the
Green River Headworks, 214™ Avenue Corrosion Control Plant, Covington Turn-out, McMillin
Reservoir, and the Hood Street Reservoir.

The major routine reporting effort to DOH is the preparation of the monthly reports. These
reports contain minimum regulatory reports required under Chapter 246-290 WAC, as well as
other operational reports not necessarily required for submittal. The major pieces are the
Unfiltered Sources Surface Water Treatment Monthly Report Summary for each Green River
Treatment Plant Reactor, and the Surface Water Treatment Rule (SWTR) Report. This latter report
includes all relevant operational data for the unfiltered Green River Supply, and contains 22-26
pages of tabular data and information, including water quality complaints, and quarterly,
disinfection byproducts rule requirements (Disinfection Byproducts and Maximum Residual
Disinfectant Levels).

Other reporting for source water monitoring occurs via the accredited laboratory reporting
process. This must be periodically verified to ensure laboratories are fulfilling their regulatory
and contract requirements.

Finally, a method of reporting used annually by all public water systems is the Consumer
Confidence Report, or Water Quality Report as the document is called at Tacoma Water. This
report summarizes occurrences of constituents found in the water at levels below allowable, and
provides customers additional information about the water they receive.

Through the use of DOH’s Water Quality Monitoring Report and internal planning activities,
Tacoma Water is in compliance with applicable monitoring and reporting requirements.
Additionally, processes are in place to assure continued compliance.

9.2.5 Data Management

Currently, Tacoma Water tracks regulatory information collected as part of Tacoma Water's
monitoring program using spreadsheets for the following parameters: complete inorganics,
radionuclides, lead and copper, pH, and chlorine. Detections of volatile organic contaminants
have also been stored and tracked electronically. While there are no requirements or guidelines
by DOH for data management programs, these tools have been useful to note changes in source
water quality. Tacoma Water is continuously evaluating data storage and data management
approaches.

9.3 Regulatory Requirements and Schedule

While source water protection and disinfection remain important aspects for providing high
quality drinking water, the Safe Drinking Water Act (SDWA) amendments of 1986 and 1996
have resulted in rules and regulations that will increasingly affect treatment processes and utility
operations. New standards for contaminant levels and treatment techniques are being established,
and public water systems must respond to those requirements.

The DOH has been designated by the U.S. Environmental Protection Agency (EPA) as the
"primacy" agency for Washington State in matters related to drinking water quality. To maintain
primacy, DOH must adopt federal drinking water criteria as minimum standards and must
administer the state's drinking water program. This includes regulatory aspects, enforcement,
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monitoring and surveillance, technical assistance, laboratory analysis, laboratory certification,

and program development.

The following subsections summarize programs that are of particular interest to Tacoma Water.
An evaluation of future regulatory requirements and Tacoma Water's ability to meet those
regulations is also assessed. Table 9-3 presents a list of the recently promulgated and known
future regulations that will (or may) affect Tacoma Water.

TABLE 9-3

Future Regulations Affecting Tacoma Water

Regulation

Stage Il - Disinfectants/
Disinfection By-Products
Rule

Groundwater Rule

Radon Rule

Long Term 2 Enhanced
Surface Water Treatment
Rule (LT2)

Total Coliform Rule
revisions (Distribution Rule)

Unregulated Contaminant
Monitoring Rule 2

Lead and Copper Rule
Revisions

Status

Rule finalized January,2006 — Tacoma Water completing monitoring plan, do not
anticipate compliance problem.

EPA proposed the Ground Water Rule on May 10, 2000, and expects to finalize
in August 2006. Do not expect compliance concern — could require additional
monitoring and reporting for virus CT at some locations.

Proposed rule issued November 2, 1999. Proposed MCL is 300 picoCuries per
liter (pCi/L) and the proposed Alternate MCL is 4,000 pCi/L. No date for final rule
known. Some Tacoma wells are over 300 pCi/L — outcome is uncertain.

Rule finalized January, 2006 — Requires McMillin Reservoir covering,
Cryptosporidium monitoring and a Cryptosporidium treatment response for Green
River supply. Covering is addressed through a Bilateral Compliance Agreement
with DOH. Business plan currently proposes UV disinfection by 2014.

Possible revisions or new rule in 2007. Provisions unknown — may involve
operational considerations to minimize risk of intrusion into distribution piping
system. May include federal requirement for cross-connection control, however
State requirement is strong, so little impact expected.

Rule proposed August, 2005 — expect final in late 2006. Will require additional
monitoring and will be included in 2007/2008 budget.

Possible revisions in 2006 — to address public naotification, lead service line
management, coordination with WDOH if treatment changes are contemplated,
and lead in schools. No impact to Tacoma Water expected.

In addition to the above regulatory actions, EPA is continuing to evaluate guidance and
rulemaking opportunities for contaminants that have shown presence in some regional settings.
These include perchlorate, an ingredient of solid rocket propellants, and Methyl Tertiary-Butyl
Ether (MTBE), a gasoline additive that has not been widely used in Washington State. Neither of
these has been detected in Tacoma Water sources.

9.4 Future Treatment Improvements

9.4.1 Federal Rulemaking Drivers

Based on the regulatory actions described in Table 9-3, Tacoma Water expects to develop
additional physical treatment responses to address the requirement for Cryptosporidium
inactivation. The two reasonable options are Ultraviolet Light (UV) disinfection or filtration,
each with significantly different cost implications. An overview table of advantages and
disadvantages for each approach is presented in Table 9-4 below.
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The uncertainty associated with filtration avoidance status is an important consideration, because
it is conceivable that the lower cost UV disinfection solution may have to be followed with
filtration anyway. In addition, the significant changes at the Howard Hanson Dam operation
discussed in Section 7.2.2, create uncertainties in terms of making the best choice for treatment,
irrespective of the substantial cost difference. The combination of changing reservoir flow
patterns and hydrodynamics, increased storage, and withdrawal of warmer upper elevation water
means that the water passing down the Green River in the near future may be significantly
different than the water served for the last 40 years. This means that a final decision for filtration
can not be made, at best case, until 2009-2010, too late to meet the LT2 timeline. Tacoma Water
will be in active dialogue with DOH as this decision and timeline unfold.

TABLE 9-4
Cryptosporidium Treatment Solution Comparison Overview

Ultraviolet Light Disinfection

Advantages Disadvantages

1 Relatively lower cost (current 1 | System still subject to unfiltered criteria
estimate approximately $20 million) and risk

2 Very effective against 2 | Limited value beyond specific organisms

Cryptosporidium and Giardia

3 Smaller site footprint 3 | Relatively new (but rapidly expanding)
technology for this application

4 No waste stream 4 | No improvement in resource reliability

5 No known disinfection byproducts

6 Simpler to operate

Filtration
Advantages Disadvantages

1 Very effective against a broad range 1 | Expensive ($150 to $200 million total cost -
of organisms, including $100 to $135 million Tacoma share)

Cryptosporidium and Giardia

2 Increases source of supply reliability 2 | Significantly more complex operation

3 Removal of particulate matter, with 3 Creates a waste disposal stream
consequential reduction in settling in
the distribution system

4 Effective removal of natural 4 | Large site footprint
organics, reducing disinfection
byproduct formation

5 Regulatory certainty
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9.4.2 Non-regulatory drivers

Additional treatment improvements are planned that do not tie directly to federal rulemaking.
These include the implementation of fluoridation for in-town groundwater supplies, chlorination
system replacements or improvements, and continued evaluation of groundwater treatment for
corrosion control. An overview and description of these projects are provided below.

Fluoridation

Currently, all water leaving the Green River Treatment Plant is fluoridated at a dose of between
0.8 and 1.3 mg/L, as required by WAC 246-290-460. During the majority of the year (typically
more than eight months) this is the only supply, so fluoridation is consistent throughout the
system.

Historically the vast majority of summer groundwater supplemental resources have been focused
through the Hood Street Reservoir, feeding the largely industrial area of the Tideflats. Several
sodium fluoride saturators have been used at the South Tacoma Pump Station and the Hood Street
Reservoir, but given their relatively infrequent use, and since an overfeed from a makeshift
facility occurred in 1996, the problematic groundwater fluoridation systems have been
dismantled.

An additional dynamic that continues to affect the decision to implement improved fluoridation at
the groundwater supplies is the completion of the Second Supply Project Pipeline, and the
evolving timeline for the Howard Hanson Dam Additional Water Storage. Once additional water
storage is in place, groundwater will likely have a reduced role in extended peak season peaking,
although it will remain an important resource, and will be used more in the future. Current
planning is to have groundwater fluoridation in place by 2009. This coincides with the
anticipated need for additional use of groundwater resources with the completion of the
transmission pipeline to the Cascade Water Alliance.

Groundwater and Open Reservoir Chlorination System Improvements

The provision of groundwater disinfection is a standard expectation for source operation, and the
active disinfection systems are identified in Table 7-7. Of these, most are used only seasonally,
and their use will diminish with increased availability of Second Supply Green River water.

Major new initiatives for chlorination during the six-year planning period will include:

¢ Disinfection Treatment for the Gravity Pipeline Wells. With a combined capacity of
approximately 7 MGD, these wells feed directly into Pipeline No. 4, which is one of the
two pipelines feeding from McMillin Reservoir. These have historically been treated
with blending, however with a shift in a portion of the supply from McMillin to the
Second Supply Project Pipeline, the blending ratio may no longer be adequate.

o McMillin Reservoir. Concurrent with the major covering effort, the gas chlorination
system may be reduced in size, and replaced with a sodium hypochlorite facility.

Groundwater Corrosion Control

Since the implementation of corrosion control at the 214™ Street Corrosion Control Facility in
mid-1997, Tacoma Water has monitored lead and copper results in compliance with DOH
requirements. At the tap lead and copper results were monitored twice per year from 1995
through 2000, and shifted to annual monitoring on 2001, and triennial in 2004. The shift in
monitoring did require a shift in monitoring period from April and October to July. One effect of
this was that during the years 2001 to 2004, samples were reflective of warmer water and
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groundwater likely influenced results, and 90" percentile results, while still below the action
level, did increase from 8 pg/L for lead in October 2000 to 13 pg/L in July 2001. Ninetieth
percentile copper results also increase from 0.22 mg/L to 0.3 mg/L for the same two rounds. In
July 2004, at the tap 90" percentile results were 12 pg/L for lead, and 0.6 mg/L for copper.

While Tacoma Water does not believe this represents a public health or regulatory compliance
issue, these results suggest the possibility that groundwater may be adversely affecting corrosion
control in a portion of the distribution system. Tacoma Water will continue to evaluate this
situation. Currently the first phase of this work, evaluating the effectiveness of sodium hydroxide
on pH control of many of the Tacoma Water wells, has been completed. Tacoma Water will also
install equipment to determine the actual pH shift due to aeration in the groundwater fluming to
Hood Street Reservoir.

9.5 Source Water Protection

WAC 246-290-135 prescribes general source protection requirements, and WAC 246-290-690
includes specific requirements for Watershed Control for unfiltered surface water systems. The
following two sections provide an overview of the Watershed Management Plan, which is an
attached volume to the 2006 Update, and an overview of our Wellhead Protection Plan, which we
are actively implementing.

9.5.1 Green River Watershed Management Plan

The Green River Watershed Management Plan is attached as VVolume 11 to this report, and has
been updated from the previous approved plan submittal. The document identifies key expressed
topics of concern, and proceeds through those topics to demonstrate compliance with the
Watershed Control expectations of WAC 246-290-690. In addition, this document is a useful tool
in developing work plan goals and objectives, and measurement tools to evaluate improvement.

Since the 2000 Green River Watershed Management Plan was prepared, Tacoma Water has
demonstrated a good-faith effort to improve upon the watershed control program in the Green
River Watershed. Key activities include the following: continuing to negotiate land acquisitions
in critical areas; executing and updating written agreements with other landowners; preparing a
Habitat Conservation Plan and developing habitat mitigation and restoration projects within the
watershed; gaining administration rights to roads; and maintaining appropriate inspection and
patrol, water quality monitoring, and other watershed control programs. The attached Green
River Watershed Management Plan describes these activities and identifies changes within the
watershed (changes in land ownership for example) and to the watershed control program (new
landowner agreements for example) that have taken place since the Management Plan was last
updated.

9.5.2 Wellhead Protection Program

The Wellhead Protection Program (WHPP) was established by the EPA as a part of the 1986
Amendments to the SDWA. The DOH's WHPP is summarized in the guidance document
Washington State Wellhead Protection Program (DOH, December 1993). Completion of Tacoma
Water's wellhead protection activities have been coordinated with the ongoing activities
associated with the South Tacoma Groundwater Protection District (STGPD). The STGPD
program was established in 1988 (City Ordinance No. 24083, Tacoma Municipal Code 13.09),
and the special protections for groundwater supplies within the district are enforced by the
Tacoma-Pierce County Health Department (TPCHD). At this time, the STGPD is the primary
means of protection of the sensitive South Tacoma Aquifer, which contains over half of Tacoma
Water's wells and holds the potential for additional viable groundwater supplies. The TPCHD
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activities within the protection district include permitting, inspections/consultations, tank
removals, tank installations, and cleanup oversight.

As part of its update of the Critical Areas Preservation Ordinance in 2004 and 2005, Tacoma
worked to bring best available science to the designation of critical areas, including the
designated Aquifer Recharge Area (ARA). Soils maps were collected, and superimposed on the
modeled 1, 5, and 10 year time — of —travel boundaries, and the area so identified was the first
basis for the ARA. Not surprisingly, the current STGPD and the new boundary of the susceptible
soil and 5 year time-of-travel overlay were very close, with the new boundary encompassing a
slightly larger area. The Tacoma City Council has adopted this area as the new designated ARA.
Tacoma Water and TPCHD continue to collaborate to make revisions to the enacting land use
ordinance to strengthen the effectiveness of the STGPD. This effort should culminate in
ordinance revision in late 2006, or early 2007.

As required by WAC 246-290-135, Tacoma Water has been working with TPCHD to ensure that
the latest hazards within our Wellhead Protection Area have been identified, and mailings to all
businesses so identified were sent in 2005.

Public education efforts were undertaken in 2003 and 2004, with the development of key
messages and direct mail brochures. These were developed through a focus group process,
bringing in customers and interested citizens to give us feedback on content, format, message,
and presentation. This work resulted in two communication pieces: one focused to homeowners,
and the second to automotive business. These were direct mailed to all customers with the South
Tacoma Groundwater Protection District.

Tacoma Water will continue to meet minimum regulatory requirements for wellhead protection,
while also investing in the continued collaboration with the TPCHD to provide focus beyond the
regulations in the most critical and important industrialized areas around our major production
sources.

9.6 Summary

Tacoma Water takes its responsibility to meet and exceed minimum regulatory requirements for
water quality very seriously. This extends across all operating sections, and is a core requirement
of our apprenticeship training program.

The challenges that face the utility include the continued development of new regulatory
requirements and the cost of understanding and implementing them, the need to refurbish aging
infrastructure, ever more complex operation of treatment processes, a growing and expanding
physical system, and hiring and retaining qualified staff at all levels; each of these can have an
eventual impact on water quality.

Tacoma Water will continue to depend on, and work closely with our public health experts at the
state, federal, and local levels. Tacoma Water believes the 2006 Update lays out an effective
monitoring and reporting program, illustrates planning considerations for future potential shifts in
water quality, and lays the groundwork for addressing those shifts.
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CHAPTER 10

WATER SYSTEM ANALYSIS

10.1 Introduction

This chapter provides analyses of the ability of Tacoma Water’s existing storage and transmission
and distribution system facilities to supply a sufficient quantity of water to meet existing and
projected demands. System deficiencies based upon the presented analysis and recommendations
for improvements are presented.

10.2 Storage Analysis

This water storage analysis is a comparison of Tacoma's available storage to that required for
operations, equalizing, standby, fire and dead storage uses, both now and in the future. The
storage analysis has been conducted for the Tacoma Water service area by evaluating current and
future water requirements, analyzing the present storage available, and anticipating the impact of
future changes such as new development or annexation of adjacent areas. No system modeling
has been done to supplement this analysis.

10.2.1 Methodology

The current Tacoma Water service area is divided into six primary service zones. A Primary
service zone is defined as a zone which is not backed up by another Tacoma Water zone in the
event of loss of the normal supply to the zone. The primary service zones are listed below:

e Cumberland

» Prairie Ridge

» Sunrise Standpipe
*  McMillin Gravity
* Indian Hill

» Fennel Creek

The storage analysis was completed for each of the zones, with the exception of the Fennel Creek
zone. The Fennel Creek zone has no storage, but instead is backed up by an emergency intertie
with the City of Bonney. The six primary service zones are shown in Figure 7-4. Water demands
were allocated to each of the zones based on the population and employment forecasts contained
in the 2003 Water Demand Forecast as prepared by Integrated Utilities Group and as described in
Chapter 5 — Water Demands. A conservative approach to the use of the forecast data was used.
For example, where historical growth data exceeded the forecast data, the historical data was
used. Table 10.1 summarizes the growth forecast data used in the storage analysis.
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TABLE 10-1
Growth Forecast Data

Historical
Zone Zone Location Growth Rate FErEEEET ETEir e [RElE
Rate (Percent) Used (Percent)
(Percent)
Cumberland King County 1.64 0.92 1.64
Prairie Ridge Outside City 5.47 1.67 5.50
Sunrise Standpipe Outside City 5.47 1.67 5.50
McMillin Gravity Area Wide 2.09 1.45 1.00
Indian Hill Inside City 0.71 1.97 0.71

Note that the most conservative estimates of growth were used for all except the Indian Hill zone
and the McMillin zone. Due to the high density of households already existing in the Indian Hill
area, it was determined that the historical growth rate for use inside the city would still be
appropriate in this case. For the McMillin zone, a 50 year planning horizon was used, and
therefore, a slightly lower growth rate was assumed.

The storage analysis is conducted in accordance with the Water System Design Manual (WSDM)
published by the Washington State Department of Health (DOH) in August of 2001.

10.2.1 Storage Requirements

Storage requirements are divided into five components: operational storage, equalizing storage,
standby storage, fire suppression storage, and dead storage. Per-zone storage requirements for
each of the five storage components are presented below.

The following storage analysis is conducted using present pump capacity only. Future pumps
were not considered in the analysis but are discussed in section 10.2.2 under each individual zone.

Operational Storage

Operational storage is required by WAC 246-290-010, and WSDM 9.0.2 to perform several
functions. Operational storage is provided to prevent excessive cycling of pumps that supply the
tank. It must be of adequate volume to allow for intentional raising and lowering of the tank for
water quality purposes. It also must be of adequate size to account for level-sensing equipment
inaccuracies. Operational storage must be additive to the other components of storage.
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TABLE 10-2

Operational Storage Requirements

Storage 2006 Storage 2012 Storage 2020 Storage
Zone e (Million - -
(Feet) (Million Gallons) | (Million Gallons)
Gallons)

Cumberland 4.50 0.051 0.051 0.051
Prairie Ridge 8.00 0.794 0.794 0.794
Sunrise Standpipe 5.00 0.188 0.188 0.188
McMillin Gravity 11.00 42.308 42.308 42.308
Indian Hill 3.00 0.822 0.822 0.822

Equalizing Storage

Equalizing storage in a water system is required to meet daytime demands that exceed the
transmission or pump capacity of the system. It is required by WAC 246-290-235(2), and
WSDM 9.03. If sufficient pump capacity and sufficient source reliability exists, the required
amount of equalizing storage could be zero. Required equalizing storage is assumed to vary
based on the magnitude of diurnal peaks that an area experiences. Residential areas experience
greater daily peaks than highly commercial/industrial areas. The Simpson Tacoma Kraft Mill is a
special case; its peak flow is established as 25 million gallons per day (MGD) based on usage
patterns rather than by applying a peaking factor to average use.

TABLE 10-3
Equalizing Storage Requirements

2006 Storage (Million 2012 Storage (Million 2020 Storage (Million

A Gallons) Gallons) Gallons)

Cumberland | 0.01 | 0.01 | 0.02 |

Prairie Ridge | 0.00 | 0.00 | 0.24 |

Sunrise Standpipe | 0.00 | 0.00 | 0.34 |

McMillin Gravity | 0.00 | 0.00 | 0.00 |

Indian Hill | 1.06 | 1.11 | 1.19 |
Standby Storage

Standby storage is required by several sections of the WAC, including 246-290-420, and WSDM
9.0.4 to perform several functions. Standby storage is required to provide reliability should
sources fail, or when unusual conditions impose higher than normal demands. It is recommended
that twice the average day demand (ADD) per equivalent residential unit (ERU) be provided.
(When needed for storage calculations, a value of 220 gallons per day per ERU was used for
ADD). Standby storage may be reduced by the amount of water supplied to the zone with the
largest source considered out of service. The minimum standby storage is set at 200 gallons per
day per ERU. Only currently installed and available sources are shown in the following tables.
Planned additions to the pumping capacities in the zones are discussed in section 10.2.2 below.
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TABLE 10-4

Determination of Additional Sources

Zone Largest Source Additional Sources Capacity (Million
Gallon Day)

Cumberland 210-gpm pump 1 pump 0.3

Prairie Ridge 1,500-gpm pump 7 pumps 10.7
Sunrise Standpipe 2,000-gpm pump 8 pumps 7.4
McMillin Gravity Green River Wells 58

Indian Hill 2,900-gpm pump 7 pumps 114

TABLE 10-5

Minimum Standby Storage Requirements (200 * # of ERU’S)

Zone 2006 Storage (Million 2012 Storage (Million 2020 Storage
Gallon) Gallon) (Million Gallon)

Cumberland 0.11 0.11 0.12
(nested with Fire Suppression Storage)

Prairie Ridge 1.09 1.50 2.31
Sunrise Standpipe 0.92 1.27 1.95
McMillin Gravity 22.68 24.04 25.86
Indian Hill 1.83 191 2.02

Fire Suppression Storage

Fire Suppression storage is required by WAC 246-290-221(5), and WSDM 9.0.5. In zones with
storage, fire flow criteria provide a minimum flow for a predetermined period of time during
maximum day demands (MDD). The criteria are based on the land use classification in the zone,
such as single- or multi-family residential or commercial. The specific criteria are presented in
Chapter 3 — Policies and Design Criteria. The criteria approved by Tacoma Water for this storage
analysis are typical of other water purveyors in King and Pierce counties and are equal to, or
more stringent than, the criteria established by the counties. The zones, zone classifications, and
required fire flow storage for each are listed in Table 10-6. These storage requirements are
independent of water demands in the zones.
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TABLE 10-6

Fire Flow Storage Requirements

Zone 2006 Storage (Million 2012 Storage (Million 2020 Storage
Gallon) Gallon) (Million Gallon)
Cumberland 0.18 0.18 0.18
Prairie Ridge 0.24 0.24 0.24
Sunrise Standpipe 0.60 0.60 0.60
McMillin Gravity 14.40 14.40 14.40
Indian Hill 0.84 0.84 0.84

Dead Storage

Dead storage is the water that would not be available at sufficient pressure to customers. Dead
storage is required in certain circumstances to ensure that the other storage types (above) are
delivered at sufficient pressure.

TABLE 10-7

Dead Storage Requirements

Zone 2006 Storage (Million 2012 Storage (Million 2020 Storage
Gallon) Gallon) (Million Gallon)
Cumberland 0.01 0.01 0.01
Prairie Ridge 0.10 0.10 0.10
Sunrise Standpipe 1.69 1.69 1.69
McMillin Gravity 19.23 19.23 19.23
Indian Hill 0.27 0.27 0.27

Total Storage Summary

The total storage required for each primary service zone is summarized in Table 10-8. As

demonstrated by the results in this table, total storage requirements will increase with time, as the

population of each zone increases.

Table 10-8 may be compared to Table 10-9 to compare storage requirements with the existing
storage capacity in each zone to determine if any storage deficiencies may occur in the future.
The reservoirs, standpipes and their storage volumes are listed by primary service zones in Table

10-9.
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TABLE 10-8

Total Cumulative Storage Requirements

2006 Total Storage

2012 Total Storage

2020 Total Storage

zone (Million Gallon) (Million Gallon) (Million Gallon)
Cumberland® 0.24 0.24 0.25
Prairie Ridge 2.23 2.63 3.68
Sunrise Standpipe 3.40 3.75 4.77
McMillin Gravity? 88.66 90.02 91.84
Indian Hill 4.82 4.95 5.14

! Standby Storage, Firefighting Storage, and Dead Storage were nested for Cumberland Zone.

2 A portion of the Fire Flow Storage was nested with Dead Storage for the McMillin Gravity Zone.

TABLE 10-9

Reservoirs and Standpipes, Volumes, and Service Zones Storage Volumes
Primary Service Zone Reservoir/Standpipe 2006 2012 2020
(MG) (MG) (MG)
Cumberland Zone Cumberland Tank 0.12 | 0.12 | 0.12
Prairie Ridge Zone Prairie Ridge Reservoir 2.50 5.00 5.00
Prairie Ridge Spring Tank 0.20 0.20 0.20
Sunrise Standpipe Zone Sunrise Standpipe 3.90 3.90 3.90
McMillin Gravity Zone McMillin Reservoir 210 | 66.7 | 100
Fletcher Standpipe 0.15 | 0.15 | 0.15
Bismark Standpipe 0.10 0.10 0.10
Hood Street Reservoir 10.0 10.0 10.0
Portland Avenue Reservoir 20.0 | 20.0 | 20.0
South Tacoma Reservoir 0.50 0.50 0.50
University Place Tanks 1.40 1.40 1.40
North End Reservoir 10.0 10.0 10.0
North End Standpipe 0.33 | 0.33 | 0.33
Alaska Street Reservoir 6.00 | 6.00 | 6.00
Indian Hill Zone Indian Hill Reservoirs 5.00 | 5.00 | 5.00

2006 Update — Final DOH Submittal




10.2.2 Storage Evaluation Results

The existing and future storage requirements for each primary service zone are discussed below.
The Tacoma Water system, as a whole, has excess storage capacity; however, some individual
zones do not currently have adequate storage for anticipated growth. And as such, more storage
and/or pump capacity is being planned to stay ahead of future growth. The impact of new service
will depend on the location or zone in which it occurs.

Cumberland

Cumberland has one storage reservoir with a volume of 0.12 MG. The recommended fire flow is
1,500 gpm for 2 hours, which results in a total water volume of 0.18 MG. Given the pump station
capacity of 0.5 MGD off of Pipeline No. 1, the system cannot provide the recommended fire flow
to the customers in the Cumberland zone. The available storage is adequate to meet the King
County fireflow requirements of 1,000 gpm for two hours (0.12 MG) for single-family
residences, assuming the peak-hour demands can be met through pumping. However, this zone
does not have overall adequate storage. In an emergency, a 450-gpm gasoline pump is available
for hookup to a four-inch connection. This pump is stored in Enumclaw. This zone is also
backed up by gravity flow from Pipeline No. 1.

Prairie Ridge

Prairie Ridge has 2.7 MG of storage in two reservoirs: Prairie Ridge Reservoir (2.5 MG) and
Prairie Ridge Spring Tank (0.2 MG). Additional growth is anticipated in this area primarily from
two large master-planned communities. The required storage is anticipated to be a combined
total of 5.2 MG as early as 2012 and an additional amount of approximately 6.6 MG at some
future date to be determined.

Sunrise Standpipe

The Sunrise area has one standpipe with a volume of 3.9 MG. The recommended fire flow is
10,000 gpm for one hour due to the possibility of light industry populating the area. This fire
flow capacity was built into the standpipe. The current pumped capacity of the zone is 5.1 MGD
supplied from two independent pump stations. The storage is estimated to be adequate until at
least 2016. Prior to 2016, additional pumps must be installed. The newest pump station in the
zone has provisions and two empty pump bays in preparation for the additional needed pump
capacity. A proposed high zone pump station will also allow for a larger portion of the
standpipe’s capacity to be usable.

McMillin Gravity

The McMillin Gravity zone has excess storage volume. This zone would have about 150 MG
excess in 2020. However, the reservoir will be downsized beginning in 2009. McMillin
Reservoir is presently uncovered. Storage will be reduced when the open basins are replaced
with buried tanks (see 10.2.3 below). The anticipated future volume of McMillin has not been
firmly determined, however, initial studies have suggested a total capacity of 100 MG would be
adequate for planning horizons as far out as 50 years.

McMillin Reservoir feeds the zone through two parallel pipelines. The combined capacity of the
pipelines is about 105 MGD. If one of the pipelines is out of service, the remaining pipeline can
supply approximately 80 MGD. Adequate source and storage is available in the McMillin
Gravity zone from the storage available in town, the capacity of one of the parallel pipelines from
McMillin Reservoir, the Second Supply Project Pipeline and the wells.
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Indian Hill

Indian Hill has five MG of storage. This storage is adequate to meet storage requirements
through at least the year 2014. Prior to 2014, additional pumps may need to be installed. The
356" Street Pump Station has provisions and two empty pump bays in preparation for the
additional needed pump capacity. Construction of the pump station provided sufficient source
capacity such that additional storage is not needed. During most of the year, the 356" Street
Pump Station supplies the Indian Hill zone by gravity flow from the McMuillin zone.

Note that by contract with the Lakehaven Utility District (LUD), 2,080 gpm of the 356™ Street
Pump Station capacity, and 1,700 gpm of the Marine View Drive Pump Station capacity are to be
available for use by LUD (and are therefore not to be considered available for use by this zone).
These capacities were excluded from calculations for this zone.

New Service

The impact of new service on the storage requirements depends on the zone to which the service
is added. If new service is added to the McMillin Gravity zone, the additional storage required
would most likely be supplied by the existing storage. New service in the McMillin Gravity zone
would affect the extent to which the McMillin Reservoir volume could be decreased to facilitate
reservoir covering. If significant new service is added in zones with minimal or inadequate
storage, the impact will be significantly greater. New services will be monitored and storage
requirements reevaluated continually, as needed.

10.2.3 Reservoir Covering

DOH has established requirements for each utility to plan for covering all uncovered reservoirs
within a reasonable period of time. The only remaining uncovered reservoirs in the Tacoma
Water system are the three basins at McMillin Reservoir.

McMillin Reservoir consists of three separate concrete-lined basins with a total storage capacity
of 210 MG. Two of the basins were constructed in 1913 with a capacity of 55 MG each. The
third basin was constructed in 1956 and has a capacity of 100 MG. McMillin Reservoir is located
on the South Hill of the City of Puyallup. Two employees reside onsite, providing security and
fulfilling operations and maintenance functions. A portion of the Green River supply currently
flows through McMillin Reservoir.

The storage analysis has shown that Tacoma Water has approximately 150 MG of excess

storage in the McMuillin gravity zone. To reduce the cost of covering the reservoirs and increase
the turnover rate, the size of McMuillin will be reduced. Current projections call for the first of
three 30-35 MG tanks to be constructed in 2009, with a second to be constructed in 2015. Once
two basins are in service it is likely that any remaining uncovered basin will be removed from
service. The final tank would be constructed as system needs dictate, but likely in the 2019-2020
timeframe.

10.3 Transmission and Distribution System Analysis

The transmission and distribution system analysis predicts system functions under situations such
as peak-daily flows to help identify system deficiencies and needed system improvements. This
section presents the results of computer modeling of Tacoma Water's transmission and
distribution system.
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10.3.1 Methodology
Tacoma Water's distribution system is currently being modeled using WaterCad,

Version 7. WaterCad is a graphically based, AutoCAD-compatible network modeler with a KY
pipe numerical modeling engine algorithm.

Tacoma Water's WaterCad model encompasses the gravity transmission mains and distribution
mains. The Second Supply System Project Pipeline, also known as Pipeline No. 5, was modeled
separately as a backbone system. The Pipeline No. 5 model was analyzed to determine any flow
reversal/water quality effects of its operation as well as determining the effects of Second Supply
Project Partner’s demands on this pipeline. Tacoma Water's hydraulic model is continually being
expanded and updated, to include smaller piping and to model areas of the system that have not
been wholly represented by previous models.

Construction of the model includes the normal components of pipe length, pipe diameter,
elevations of system components, reservoir sizes, pump curves, pressure relief valve (PRV)
settings, and other measurements that are known. Such information, readily obtained from
construction as-builts and related documents, forms the foundation upon which the model is
based.

An interesting aspect of the construction of the model was the fact that its construction was
expedited and enhanced through an in-house development program. This program involved

an application, which electronically converted existing GIS/AutoCAD data to WaterCad pipe data
and automatically inserted it into the model. The time savings realized from this program was
significant. To populate the model in the most expedient way, the program obtains three types of
data from the AutoCAD maps of our system. First, main diameter and type of pipe is extracted
from the AutoCAD layer in which a particular main exists. The installation date is extracted from
an “extended entity data table” and is used to calculate whether the main was installed prior to
1950. This year was chosen, based on empirical data, as the break point for our “C” factors. The
data is run against a custom program developed for ESRI software to aggregate mains based on
these three criteria, eliminating unnecessary nodes for bends, tees, etc. For example, a 12-inch
Cast Iron main, installed in 1945, is classified as “OIdCIP12”, which has a corresponding “C”
factor. The list of “C” factors, used in our model as initial setting, before calibration, is detailed in
the Table 10-10.

2006 Update — Final DOH Submittal 10-9



TABLE 10-10

“C” Factors
Material Designator Description “C” Factor
PVC PVvC 150
PLS PLASTIC 140
STEEL STEEL 140
ACP ASBESTOS CEMENT 135
CON CONCRETE 120
DIP DUCTILE IRON 120
CMP CORRUGATED METAL 100
NEWCIP24 POST 1950 CAST IRON-24" 87
NEWCIP16 POST 1950 CAST IRON-16" 85
NEWCIP20 POST 1950 CAST IRON-20" 85
BRS BRASS 80
NEWCIP12 POST 1950 CAST IRON-12" 80
OLDCIP20 PRE 1950 CAST IRON-20" 80
OLDCIP22 PRE 1950 CAST IRON-22” 80
OLDCIP24 PRE 1950 CAST IRON-24 80
OLDCIP18 PRE 1950 CAST IRON-18" 78
NEWCIP10 POST 1950 CAST IRON-10" 77
NEWCIPO8 POST 1950 CAST IRON-8" 75
OLDCIP16 PRE 1950 CAST IRON-16" 75
COP COPPER 70
NEWCIP0O4 POST 1950 CAST IRON-4" 70
NEWCIPO6 POST 1950 CAST IRON-6" 70
OLDCIP12 PRE 1950 CAST IRON-12" 70
OLDCIP14 PRE 1950 CAST IRON-14" 70
OLDCIP10 PRE 1950 CAST IRON-10" 68
OLDCIP08 PRE 1950 CAST IRON-8" 65
GLV GALVANIZED 60
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OLDCIP06 PRE 1950 CAST IRON-6" 60

OLDCIP02 PRE 1950 CAST IRON-2" 58

OLDCIP04 PRE 1950 CAST IRON-4" 58

Localized current water demands are obtained electronically from our customer information data
base and are uploaded into an overlaying parcel grid. The demands are then apportioned by
spatially assigning them to the nearest node. The application for obtaining and inserting this data
was also developed in-house.

The computer model of the distribution system fully integrates all portions of the system. The
model is checked and calibrated with hydrant flow test data on file and with specially requested
flow tests conducted by field personnel. Extensive flow test results are available for both older
developed areas, as well as newer areas, of the system. Calibration is an on-going process.
Although the model is complete, reflecting all pipes in the system, it is not completely calibrated.
The goal is to achieve complete system calibration by the end of 2006.

Proper water main, storage and pump station sizing are some of the outputs from the model. The
model also helps to pinpoint any pressure or flow deficiencies in the transmission and distribution
water system. This data is used as part of an overall plan for main replacement or new main
construction. In addition to flow/pressure deficiency data, other modeling criteria as listed

below are also used to prioritize needed water main replacements or repairs:

e Age of Pipe
o Number of Pipe Failures
e Planned Road Work
e Water Quality Complaints
e Main Depth
e Dead-end Mains
e Priority Areas, (i.e., Business/Industrial Areas)
e Pipe Material
e Pressure Zone Improvement
10.3.2 System Strength

Basic system strength was evaluated under MDD and Peak Hour Demand (PHD) scenarios.
Under MDD conditions, the water system must be able to maintain 20 psi, minimum residual
pressure, to all customers during a fire flow. Figure M-1 denotes fire flow availability during
MDD. As shown, the majority of the system supports available fire flows in excess of 1,000
gpm, the minimum fire flow required in residential areas by the Uniform Fire Code. Although
the City of Tacoma has not established minimum fire flow requirements in the downtown core,
consultation with the Fire Protection Engineer for the City of Tacoma indicates that fire flow
requirements in that area are generally slightly lower than 2,500 gpm. There are several other
areas of higher than typical residential fire flow requirements. These are the Tideflats, an area of
heavy and medium industry, the Frederickson Industrial area, which includes a division of the
Boeing Commercial Airplane Division, two power plants, several wood products manufacturing
and distribution companies, a food products company and a composites manufacturing firm,
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among others, and a relatively small light industrial park, located in the Orting Valley. Fire flows
available in the Tideflats area, as shown; well exceed the UFC requirements 2,500 gpm. Due to a
backbone grid of large diameter mains, available fire flow is around 10,000 gpm. Available fire
flows in the Frederickson Industrial area are approximately 8,000 gpm and exceed the minimum
required. This is due to a looped feed of 20-inch and 24-inch mains in Canyon Road and 38"
Avenue E connected to Tacoma Water's 58-inch transmission main in 128" Street E. Source
water for this main is the 210 MG McMillin Reservoir on the South Hill of Puyallup. The final
industrial area served by Tacoma Water is in the Orting Valley. This small area is fed through a
backbone of 12-inch main from a single connection to Pipeline No.1, which consists of two 39-
inch steel mains at that location. Fire flows in the industrial park area also exceed 2,500 gpm.

Under PHD conditions, the water system must be able to maintain 30 psi minimum pressure.
Figure M-2 depicts the residual pressure under PHD conditions. As shown, there are very few
isolated areas showing less than 30 psi during PHD conditions.

10.3.4 Distribution System Water Quality Modeling

Current hydraulic modeling software has been used in Extended Period Simulation (EPS) mode
in a study of water age in the Sunrise area. Specifically, an analysis was run of the Sunrise Tank,
which supplies the 706 Zone. Data from the study is being used to determine which of several
system modifications will be most effective in improving water age in the tank. The selected
solution will be budgeted for and constructed in 2007.

EPS functionality was also used in a recent emergency drill. The drill was based on a clandestine
contamination of a reservoir. The software was used to determine the expected contamination
plume limits, thereby providing a tool in obtaining effective contaminant isolation. In

general, EPS will continue to be used as a tool for storage, pumping and distribution system
operation and design.

10.4 Deficiencies / Recommendations
10.4.1 Storage Facilities

The storage analysis included evaluating storage requirements in the primary service zones in the
Tacoma Water service area. The analysis shows that the system, as a whole, has excess storage.
However, individual zones were found to be deficient. Recommendations from the storage
analysis are as follows:

»  The Cumberland zone was shown to have inadequate storage based on the
criteria developed for this evaluation.

» The Prairie Ridge zone will require additional storage at some point prior to 2012. This
storage expansion is anticipated and being planned.

» The Sunrise Standpipe zone has adequate storage until at least 2017. Additional capacity
needs in this zone will be accommodated by increasing the pump capacity. The newest
pump station in the zone has provisions and empty pump bays in preparation for the
additional needed pump capacity. Zone modifications may allow for increased use of
existing Sunrise Standpipe capacity.

»  The McMillin Gravity zone storage volume will be reduced beginning in 2009. The
reduction in reservoir size will be accomplished in conjunction with the covering of the
reservoir, and will be designed to accommodate the anticipated storage needs of the zone
for at least the next 50 years.

» The Indian Hill zone has adequate storage until at least 2020.
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e The Fennel Creek zone has adequate pump capacity and an emergency redundant backup
supply from the City of Bonney Lake.

Additional storage will be planned and added, as needed.
10.4.2 Transmission and Distribution System
System Deficiencies

Figure M-1 depicting fire flow capabilities shows some areas where the system is not capable of
providing 1,000 gpm at 20 psi residual pressure. A significant number of these deficient areas can
be explained by observing that they occur at the end of small diameter dead ends. Typically, on
dead ends, water main downstream of hydrants is reduced to four-inch diameter for water quality
considerations. An example of this situation can be seen in the City of University Place;
specifically, west of Bridgeport Way West, between 47" and 56" streets. Figure M-1 depicts the
area as deficient in fire flow. A more detailed view of the area (available using the enclosed CD),
shows that nearly all of the areas depicted as deficient are in areas of short four-inch dead end
mains (depicted in a lighter shade of blue). Consequently, graphical representation of fire flow
capability will show areas surrounding many of these dead ends, as deficient, when, in fact, it is
just the graphics (depicting deficiencies) engulfing the entire area. Rather than eliminate the
nodes, which produce this graphical anomaly, they have been retained in the model. The main
reason for this is that often one of these nodes, because of its high elevation, is the constraining
node used in the computation of minimum available fire flow available at 20 psi. In other words,
eliminating all of these dead end four-inch nodes from the computation would, in certain
situations, depict artificially high available fire flow. Obviously, the more nodes (with
accompanying elevations) that are included in fire flow computations, the more accurate the
results. There are; however, some low flow areas which were identified and are indicative of
system deficiencies. Specific deficient areas include:

e Fife Heights (411 Zone) - Limited supply and lengthy runs of six-inch and four-inch
mains.

e Stadium District — Grid of small diameter, late 1800s and early 1900s vintage gray cast
iron mains.

e East Tacoma (346 Zone) — Supplied via PRVs in the south end of this area feeding
through old, small diameter mains.

e North End 478 Zone- This area is deficient, primarily as a result of lower than optimal
service head. The area is bounded by Proctor Street on the west, Lawrence Street on the
east, South 12" on the south and North 11" on the north.

e S.“L” Street; S.5" to S.27™ — This area consists of 1800s vintage four and six-inch,
severely corroded mains, with few cross connecting mains. Flow testing and “C” Factor
testing confirms this, with “C” Factors in the 50 range and some flows in the 500 gpm
range.

System Improvements

Tacoma Water staff has analyzed the deficiencies identified above. Most areas are being
addressed through main replacement projects currently underway or planned in the next year.
Others are still being studied to determine the best solution to improve water service to the area of
concern. Details are provided below:

o Fife Heights - More analysis is necessary. A likely remedy would be an additional feed
coupled with additional piping cross-ties within the street grid.
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o Stadium District — Complete reconstruction of the piping grid is planned for 2007.

e East Tacoma (346 Zone) — More analysis is necessary; however, an additional feed to this
small zone from the north would likely provide the needed additional fire flow. The grid
is composed of early 1900s vintage six-inch gray cast iron mains and will also be a
candidate for replacement.

e North End (478 Zone) — In June 2006, work will begin that will result in a significant
expansion of the 538 zone eastward. This work is expected to be completed by the end of
August 2006. The project includes the installation of approximately 14,000 feet of new
water main, including replacements of aging and/or small diameter mains, the installation
of a 12-inch trunk in Adams Street. between S.12" and N. 11" and the activation of a
PRV at S. 17" and Adams Street, which is connected to the 42-inch North End
Transmission Pipeline (576 head). The PRV will be set to feed the expanded 538 zone.
The PRV, coupled with the piping improvements will alleviate the current
marginal/inadequate fire flow and/or service pressure deficiencies.

e S.*“L” Street - A main replacement project will be constructed in 2006 to upgrade the
main in “L” between S.5" and S.27" streets as well as establishing additional grid cross-
ties, replacing two-inch galvanized at two locations. The new pipe will alleviate flow and
pressure problems in this main and in the area just to the east.

10.5 Hydraulic Analysis of the Distribution System
Using Future Demands

As noted in Section 10.3, the hydraulic analysis of the distribution system was completed using
current customer water demand information. The identified system deficiencies noted in

Section 10.6.2 will be addressed as previously discussed. As new development occurs throughout
the Tacoma Water service area, the hydraulic model is used to size the facilities needed to
provide service. On-site distribution mains are typically all that is required to serve new
development, but in some cases new development also requires off-site mains and either pumping
or a pressure reducing valve. Although most of the Tacoma Water service area is developed,
considerable open tracts are available for development in the eastern part of the system. The
hydraulic model analysis completed for this water system plan included projections of growth in
these areas. As land that has been previously undeveloped becomes developed, it is the
responsibility of the developer to pay for construction of the mains required to serve the site.
Tacoma Water will provide the transmission and storage required as stated in the above reference
analysis. Tacoma Water is well positioned to meet the development needs of the entire Tacoma
Water service area. A great deal of coordination and early communication regarding zoning,
preliminary planning and permitting occurs between Tacoma Water staff and city and county
staff in order to appropriately plan for infrastructure improvements throughout the service area.
In recent years, considerable redevelopment within downtown Tacoma and other business areas
has required the coordination efforts to broaden. Within the City of Tacoma, a team assigned
with coordination activities has focused on using coordination of infrastructure projects to
recreate neighborhoods and develop urban villages. Such projects have been a partnership of the
City, utilities and abutting property owners.
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CHAPTER 11

CAPITAL IMPROVEMENT PROGRAM

11.1 Introduction

This chapter discusses recommended capital improvement projects for Tacoma Water along with
their estimated costs and proposed implementation schedule. Financing for the projects is
discussed in Chapter 12 — Financial Evaluation.

11.2 Water System Improvements Since Last Plan

In addition to the completion of system improvements associated with the Second Supply Project
(i.e, the 34-mile Second Supply Project Pipeline, improvements to the Tacoma Water Headworks
diversion dam, the fish trap-and-haul facility and the new treatment facilities), system
improvements since the development of the 2000 Water System Plan include the following major
capital projects:

o Replacement of the Portland Avenue Reservoir

e The Addition of the Following Pump Stations: 198" Street, Fennel Creek and 356"
Street

o Well 6A Replacement
e 50 Miles of Main Replacement
e 6,000 Service Renewals

e SAP Software Implementation (leading to changes to the following processes: billing;
financial systems, HR management, permitting, warehousing etc.)

11.3 Capital Improvement Projects Summary

Tacoma Water operates under the guidance of a ten-year business plan, which was most recently
revised in 2006 to cover the period 2007 through 2016. The 2007-2016 Business Plan identifies
key planning, customer and operation and maintenance (O&M) and capital programs which the
utility must address in order to meet customer expectations for high quality water service, to
address new regulations and to respond to growth in system demands. The business plan also
addresses financing and rate requirements necessary to support the implementation of the
projected operations and capital program needs. Because the business plan update cycle
associated with the 2007-2016 Business Plan coincided with the water system plan update, the
results from the water system plan’s system analysis have been incorporated into the business
plan’s projection of capital program needs. From the projection of needs, the Capital
Improvement Program (CIP) for the water system was derived. The CIP is an element of the
City’s Growth Management Act (GMA) Comprehensive Plan and is updated annually. Tacoma
Water budgets biennially and must revisit the CIP in context with the fiscal realities at each
budget cycle. (Please see Section 1.4.1 for additional information.)

The following section describes the recommended capital projects from the 2007-2016 Business
Plan. Table 11-1 contains the Water Division Capital Projects, including projected costs and
schedule for implementation. The following section generally describes the recommended capital
projects from the 2007-2016 Business Plan for the short term (2007 — 2008) and the long term
(2009 and beyond). The 2007-2016 Business Plan priorities related to Tacoma Water’s Operation
and Maintenance programs are contained in Chapter 8 — Operation and Maintenance Program.
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11.4 Water Supply, Transmission and Storage
Improvements
11.4.1 Background

The Tacoma Water Business Plan Strategic Initiatives which establish the priorities for water
supply, transmission and storage capital improvements for the years 2007-2015 include:

o Emergency Preparedness and Security
e Supply System Renewal and Replacement
e McMillin Reservoir

A summary of each Strategic Initiative follows and includes a reference to the 2006 Update’s
relevant analysis where applicable.

Emergency Preparedness & Security

Tacoma Water places great emphasis on assuring the reliability of the water system and the
quality of the water. Since 2001, a primary emphasis has been on protecting against deliberate
acts of destruction by groups interested in disrupting security for the region. Prior to that time,
the emphasis was on response to major natural disasters such as a large earthquake. A proper
emergency preparedness and response approach must adequately address both natural and man-
made disasters, bearing in mind the relative likelihood of each occurring. For example, it would
be inappropriate to concentrate entirely on mitigating major terrorist attacks while ignoring
earthquake response given the occurrence of future large earthquakes is a certainty in this region.
An emergency response program must also differentiate between chronic but minor vandalism
attacks and low probability international terrorist attacks. Many elements of emergency
preparedness and response are applicable to both man-made and natural disasters.

System redundancy remains a key design philosophy at Tacoma Water. Redundancy is one of the
most effective means of reducing the consequences of loss of a facility, whether due to intentional
acts or natural events. Tacoma Water makes every effort to avoid single points of failure, where
loss of one component or facility will severely disrupt the operation of the utility. This principle
governs design of all Tacoma Water system components, from the distribution system to pump
stations, sources, storage, control systems, transmission mains and treatment systems.

Supply System Renewal and Replacement

The water supply system consists of transmission mains, wells, pump stations and reservoirs. A
number of Tacoma Water’s distribution reservoirs have been modernized in the past 20 years and
many wells installed in the 1930s have been rehabilitated and replaced since 1980. However, the
major transmission mains are now reaching the beginning of the time period where major renewal
and replacement will be required. In order to maintain an ongoing estimate of capital expenses
required to keep the existing transmission system operable into the future, Tacoma Water
implements a Transmission Main Renewal and Replacement Program. Based upon the
characteristics of each section of main, Tacoma Water estimates a life expectancy and a resulting
replacement year for each transmission main section. A variety of information is used to evaluate
life expectancy, including leak history, material (steel or concrete pipe), coating (coal tar or
epoxy, compared to older painted coatings), and the presence or absence of cathodic protection.
During the next several decades it is anticipated that the amount of supply infrastructure in need
of replacement will increase dramatically, driven largely by the need to replace transmission
mains that are reaching the end of their service lives. Additionally, new wells which will make
full use of existing water rights and available capacity of the aquifers will be necessary in order to
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meet projected increases in demands for water. (See Sections 6.5, 6.7, 10.2, and 10.6 for
additional information.)

McMillin Reservoir

McMillin Reservoir is the last remaining uncovered reservoir in the Tacoma Water system.
Adverse impacts on water quality and recent federal water quality regulations make it imperative
that the McMuillin basins be replaced as soon as possible with enclosed tanks. (See Sections 7.5.2,
9.3,10.2.3, 10.6.1 for additional information.)

11.4.2 Short Term (2007 - 2008)

The 2007/2008 biennium includes a combination renewal and replacement project involving a
portion of Pipeline No. 1 in the Puyallup River valley. Preliminary design began on this project
in late 2005. The project will replace the pipeline bridge crossing of the Puyallup River and a
section of pipe that crosses a wetland on piers. The new pipe and river crossing will be
underground, and will be much better protected against lahars, floods, earthquakes and intentional
attacks. A section of buried pipe, constructed in 1913, will be relined and will receive upgraded
cathodic protection.

A section of Pipeline No. 2 near Canyon Road will require pipe joint repairs this biennium to
renovate a section with chronic leak problems.

A portion of Tideflats Trunk Main 1 in the vicinity of the Tacoma Dome will be realigned and
replaced.

Funds are budgeted to replace broken valves on the transmission system and to construct some
seismic upgrades on mains.

Well 2C is planned to be drilled to the deep aquifer in the upcoming biennium. Well SE-7 will be
equipped with a pump, treatment, controls and communications. Funds will also be budgeted to
replace an existing pump and motor should one fail. Well 15A is planned for the shallow aquifer.

Construction of the Sunrise high zone pump station is anticipated during 2007/2008 (See Table
11-1, Future Pump Stations).

11.4.3 Long Term (2009 and beyond)

Through the Transmission Main Renewal and Replacement Program, initial projects for
transmission main replacements or renewals to occur in subsequent bienniums have been
identified. These include relining of Pipeline No. 1 near Boise Creek, in an area with a history of
leakage problems; another, on Pipeline No. 2, is located west of Woodland Avenue along 128"
Street. This area may also be suitable for relining rather than complete replacement. These areas
were identified for improvement based on their history of leak occurrence, cathodic protection
issues, and the presence of poor soils. Future transmission main replacement work is expected to
be required on an ongoing basis.

In subsequent years, old wells will be replaced and additional new wells will be drilled to deeper
aquifers on existing well sites. Additional wells are necessary in order to make full use of water
rights and of the available capacity of the aquifers.

The existing McMillin Reservoir open basins will be replaced with covered tanks starting in 2009
(design work to occur in 2008).

As identified in Chapter 10 — System Analysis, additional storage is planned for the Prairie Ridge
zone (See Table 11-1, Future Reservairs).
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11.5 Water Quality Improvements

11.5.1 Background

The Tacoma Water Business Plan Strategic Initiative “Long-range Water Quality Plan”
establishes the priorities for water quality capital improvements for the years 2007-2015.

A summary of the Long-range Water Quality Plan Strategic Initiative follows and includes a
reference to the 2006 Update’s relevant analysis where applicable.

Long-range Water Quality Plan

Tacoma Water is able to operate as an unfiltered surface water supply due to the high quality of
the Green River source, an active Green River Watershed control program, effective treatment
and the availability of groundwater supplies in the watershed and in town when the river turbidity
exceeds acceptable limits. Recently finalized regulations increase the treatment requirements for
Tacoma Water. Regulations developed under the Federal Safe Drinking Water Act require
treatment for Cryptosporidium from the Green River/North Fork well supply by 2014 (assuming
a two-year extension is granted by the State). There are two practical options for dealing with
Cryptosporidium: Removal of the oocysts through filtration or inactivation of the oocysts using
Ultraviolet Light disinfection. A pilot study to evaluate potential treatment processes is needed
prior to implementing a course of action. (See Section 9.4 for additional information.)

With start-up of the Second Supply Project Pipeline, there are changes in how water is supplied to
the distribution system. To the greatest extent possible, Green River water will be used prior to
pumping more costly water from the South Tacoma wells. When demand increases beyond that
which can be supplied by Pipeline No. 1 and the Second Supply Project Pipeline or if Green
River flow commitments dictate, the wells will be pumped to meet demands. Much of this water
will flow into residential areas of Tacoma. Presently, the water from the South Tacoma wells is
disinfected with chlorine, but is not optimized for corrosion control nor it is fluoridated.
Installation of corrosion control and fluoridation facilities for the South Tacoma wells and other
groundwater sources is needed. Additionally, several upcoming regulations may require
additional treatment at some wells, depending on background water quality. Studies conducted in
2005 for corrosion control and fluoridation of the groundwater supply have highlighted several
significant challenges, therefore refining alternatives to meet treatment objectives is required
prior to implementing a solution. (See Section 9.4.2 for additional information.)

11.5.2 Short Term Projects (2007- 2008)

The construction contract to build a new ozonation treatment facility was executed in January,
2006 and the ozone facility is expected to go online in mid-2007.

Installation of corrosion control and fluoridation facilities for the South Tacoma Wells and other
groundwater sources are planned for the 2007/2008 biennium.

Studies conducted in 2005 for corrosion control and fluoridation of the groundwater supply have
highlighted several significant challenges with this work, and focus in the 2007 -2008 period will
be refining alternatives to meet treatment objectives.

11.5.3 Long Term Projects (2009 and beyond)

The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) requires Tacoma
Water to have the facilities in place to remove or inactivate Cryptosporidium by 2012. The rule
does allow a two year extension from the Washington State Department of Health (DOH) if
capital facilities are being constructed to comply with the rule. Tacoma Water plans to conduct a
pilot study to evaluate several treatment processes for Cryptosporidium beginning in 2009,
assuming Howard Hanson Dam downstream fish passage is in service.
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Concurrent with the covering of the McMillin Reservoir, the gas chlorination system may be
reduced in size and replaced with a sodium hypochlorite facility.

11.6 Water Distribution Improvements

11.6.1 Background

The Tacoma Water Business Plan Strategic Initiatives which establish the priorities for water
distribution capital improvements for the years 2007-2015 include:

e Distribution System Renewal and Replacement
e Tacoma Water Public Road Project Main Replacement
e Support of Economic Development

A summary of each Strategic Initiative follows and includes a reference to the 2006 Update’s
relevant analysis where applicable.

Distribution System Renewal and Replacement

Tacoma Water’s distribution system infrastructure is aging. At the current budgeted rate of main
replacement, water mains and appurtenances will be in service well beyond their anticipated life,
which could increase the risk of service interruptions and damage due to main breaks. Tacoma
Water staff will continue to analyze the distribution system to develop a more refined approach to
the main replacement program. The Tacoma Water Distribution System Renewal and
Replacement Program is a combination of the Main Replacement Program and Systematic
Maintenance and Renewal Team (SMART) work. SMART is a program that replaces valves,
hydrants, services and meters. These components typically need replacement more often than
mains. (See Sections 10.3 and 10.6.2 for additional information.)

Tacoma Water Public Road Project Main Replacement

Tacoma Water replaces water mains and related appurtenances in response to projects
implemented by state, county and city jurisdictions that impact water facilities. The work by
Tacoma Water in coordination with these projects is referred to as Public Road Projects (PRP).
The PRP program and budget were created to address other jurisdictions’ road replacement
priorities that would have previously affected the Main Replacement Program priorities and
budgets.

Ideally, Tacoma Water’s Public Road Projects Program would replace mains that were of high
priority and targeted within the Main Replacement Program for replacement. In many cases,
however, the priorities of road improvements and water main replacement do not match. Where
the main is not of high priority for replacement, a judgement must be made whether the expected
life remaining in the water main will outlast the street surfacing. Break history, pipe material and
age are all considered. This analysis can result in a decision to replace mains that might have
otherwise had ten to 20 or 30 years of life remaining.

Ongoing communications with the cities and counties to which water service is provided is
imperative to anticipate and prepare for upcoming projects. Doing so allows Tacoma Water to
take advantage of savings that can be realized by avoiding the cost of pavement replacement.
The goal, whenever possible, is to incorporate water main work within the local agency road
project contract. It is the belief of Tacoma Water that overall project coordination will be
improved via such cooperative agreements. In addition, construction impacts to the public and
overall project costs will be reduced.
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Support of Economic Development

With implementation of the Growth Management Act in the 1990s, cities were required to assure
that infrastructure was in place or would be installed prior to development occurring. Tacoma
designated the entire city-limits as a tier 1 area. This generally means that all infrastructure is in
place and able to meet the needs of development. Although this does not mean that a project will
not be required to construct off-site improvements, it does imply that there are no significant
capacity issues in regards to required urban services — including water service. Expenditures
associated with supporting economic development include a portion of the dollars allocated to the
Main Replacement Program and the Public Road Project Main Replacement.

Tacoma Water is an active participant on the City of Tacoma Infrastructure Committee focusing
on economic development. The Committee’s charter is to recommend strategies to better support
economic development with respect to infrastructure and permitting. In order to understand the
issues from a developers’ perspective, several developers and property owners have been
involved in the Committee’s meetings. After studying four areas in the city with a great deal of
development interest, it was determined many existing portions of the Tacoma Water distribution
system are inadequate to support anticipated redevelopment. The goal of Tacoma Water is to
utilize the advance information made available by the development community to pursue an early
start on planning and construction to accommodate the significant growth anticipated in Tacoma.
Tacoma Water facilities and systems should never represent an impediment to development.
Tacoma Water continues to develop and implement creative new processes, systems and
standards that contribute to the attraction of the Tacoma area to potential development.

11.6.2 Short Term (2007-2008)

It is anticipated that approximately 5.75 miles of water main will be replaced per year as a result
of implementing Tacoma Water’s Water Main Replacement Program. An additional 2 to 3 miles
of water main is anticipated to be replaced per year as a result of Public Road and Water Division
projects.

11.6.3 Long Term (2009 and beyond)

The Port of Tacoma has extensive plans for redevelopment within the Tideflats area. Current
coordination of projects such as the Lincoln Avenue and D Street grade separation is required. In
addition, Tacoma Water has opened a dialogue with the Port to understand the Port’s Master Plan
for the Tideflats area and their future supply requirements. Many old large diameter supply lines
only serve a distribution function and could be downsized. Current demands in the Port are not
for the large heavy industrial uses of the past as the Port’s focus has moved towards large
container loading/unloading facilities. The Port’s activities also include the expansion of rail
service within the area resulting in the grade separation projects listed above.

Continued coordination will be needed with BNSF and Sound Transit as they expand and add
track service for the Port of Tacoma and the surrounding area. Grade separations, track
expansion and commuter rail are under current consideration along rail rights-of-way and will
have significant impacts to both our distribution and supply systems where they cross.

Continued coordination with the Washington State Department of Transportation rights-of-way is
also required. Both SR16 and I-5 corridors through Tacoma are currently being improved.
Additionally, several other highway projects are anticipated with Tacoma Water’s service area.
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11.7 General Improvements (Miscellaneous
Improvements)
11.7.1 Background

The Tacoma Water Business Plan Strategic Initiatives which establish the priorities for general
capital improvements for the years 2007-2015 include:

e Tacoma Water Support Facilities
e Technology Implementation to Maintain Strategic Position
e Environmental Response

A summary of each Strategic Initiative follows.

Tacoma Water Support Facilities

Tacoma Water support facilities include office, shop, warehouse, dispatch, employee housing and
control center space. Tacoma Water’s support facilities are located in Pierce and King Counties
at six primary sites. The sites are known as the Green River Headworks complex, Enumclaw
office and shops; McMillin Reservoir complex; Water Distribution Center, and Public Utilities
Administration Building. Several of the support facilities are inadequate to meet the needs of
Tacoma Water in coming years and are, therefore recommended for improvements.

Technology Implementation to Maintain a Strategic Position

Technology plays a critical role in Tacoma Water’s pursuit to stay a leader in the water industry,
work effectively and provide quality service to customers. Available technology must be used,
such as SAP software, to improve Tacoma Water’s operational and financial effectiveness.
Tacoma Water proposes to assess technology usage and needs in the areas of automated meter
reading, work management, communications, document and drawing management and GIS.

Environmental Response

Tacoma Water has made a significant commitment to the protection of the Green River
environment particularly with regard to salmon protection and restoration. This commitment
involves a 1995 settlement with the Muckleshoot Indian Tribe, a mitigation agreement with King
County for the Second Diversion pipeline project, commitments to significant mitigation
associated with the permitting of the Second Supply Project and a Habitat Conservation Plan
approved by the U.S. Fish and Wildlife Service and the National Marine Fisheries Service in
2001.

In addition to obtaining water resources from the Green River, Tacoma Water also uses
groundwater wells. As new facilities are built, environmental regulations must be followed.
Therefore, Tacoma Water is engaged in environmental protection activities outside those related
to the Green River operations.

11.7.2 Short Term Projects (2007 — 2008)

The SCADA (supervisory control and data acquisition) system is continually being upgraded in
order to avoid obsolescence and to support additional facilities and data volumes. In the short
term, the central SCADA computer hardware located in the Water Control Center will be
upgraded and the tone-based data transmission equipment at some sites will be replaced with
digital modem-based transmission equipment.

The replacement of radio equipment and preliminary design work associated with a major system
upgrade is budgeted to occur in 2007/2008.
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Tacoma Public Utilities has a substantial work force dedicated to acquiring consumption readings
from electric and water meters. These costs are shared between both the Water and Power
utilities. Tacoma Power is currently implementing automated meter reading (AMR) technology
that utilizes the Click! Network in order to eliminate the need to manually read power meters. In
order to avoid incurring all meter reading costs, Tacoma Water is similarly investigating
technologies that would eliminate the need to manually read water meters.

Tacoma Water will continue to pursue its environmental commitments during the short term.
Projects include: gravel placement; the installation of a snowtel site for snowpack monitoring
purposes; tree plantings, and; the movement of wood debris behind Howard Hanson Dam down
river.

11.7.3 Long Term Projects (2009 and beyond)

The long term lack of additional space in the Public Utilities Administration Building and the
advantage of bringing water administration, engineering, and Tacoma field operations to one
location lead to the following recommendations:

Due to the long term lack of additional space in the Public Utilities Water Distribution Center and
the advantages of bringing similar field operations staff to one location, the construction of a new
shops building adjacent to the existing Distribution Center is recommended. The shops building
would include not just the meter, machine and tool shops from the Distribution Center, but also
those in the Annex to consolidate equipment and resources, some of which are duplicated
between the two buildings. Once the shops have moved from their existing locations, the Annex
will be abandoned and the space available within the Distribution Center will be remodeled for a
computer training room, office space and meeting rooms. Additionally, the locker rooms need to
be expanded.

Due to the potential long term lack of additional space in the Public Utilities Administration
Building and the advantage of bringing together water administration, engineering, and Tacoma
field operations, continued planning for a new Water Headquarters Building on the east side of
the existing Water Distribution Center is recommended.

Tacoma Water will continue to pursue its environmental commitments during the long term,
including continued gravel placement and tree plantings.
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WATER DIVISION CAPITAL PROJECTS 2007-2014

TOTAL
2007 2008 2009 2010 2011 2012 2013 2014 | 2007-2014

Water Supply / Transmission / Storage:
Tideflats Wells 900.0) 650.0) 1,550.0]
Frederickson Well 930