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GLOSSARY A-E

ADD - Average Day Demand

ANSI — American National Standards Institute
AWWA — American Water Works Association
BM P — Best Management Practice

CCR — Consumer Confidence Report

CDC — Centers for Disease Control

CIP — Capital Improvement Program

Consumption — The true volume of water used by the system’s customers. The volumeis
measured at each connection to the distribution system.

Connection Charge — A one-time fee paid by a property owner when connecting to the District’s
system.

CRA — Critical Recharge Area— an area where surface water can easily percolate through soil to
recharge underlying aquifer

CPI — Consumer Price Index ameasure of the cost of goods that is prepared by the US
Department of Labor and isintended as an index of inflation

CPR — Cardio Pulmonary Resuscitation

Cross Connection — A physical arrangement that connects the water system, with anything other
than another potable system and therefore presents the potential for contamination

DOH —Washington State Department of Health

Demand — The quantity of water required from awater supply source over a period of time
necessary to meet the needs of the system including fire-fighting, system losses and
miscellaneous uses. Demands are normally discussed in terms of flow rate, such as million
gallons per day or gallons per minute and are described in terms of avolume of water delivered
during a certain time period.

EPA — Environmental Protection Agency
ERU (Equivalent Residential Unit) — One ERU represents the amount of water used by one
single family residence for a specific water system. The demand of other customer classes can be

expressed in terms of ERU’ s by dividing the demand represented by one ERU.

ERP — Emergency Response Plan
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GLOSSARY F-N

FPS —feet per second

Fire Flow — Therate of flow of water required during fire fighting, which is usually expressed in
terms of gallons per minute (gpm).

GMA — Growth Management Act
GPM - gallons per minute
HDD — Horizonta Directional Drilling

HDPE — High Density Poly Ethylene a pipe material that is frequently used in municipal piping
especially HDD ingtallations.

HGL — Hydraulic Grade Line. The absolute pressure of water measured in feet of a colume of
liquid water.

I SO — Insurers Services Office

L FPWD — Lake Forest Park Water District, a public utility serving about 890 customers
including about 26% of the area of the City of Lake Forest Park. LFPWD was formerly called
KCWD 83.

MG — Million Gallons

MGD — Million Gallons per Day

MCL G —Maximum Contaminant Level Goal. The level of acontaminant in drinking water
below which thereis no known or expected risk to health. MCLGs alow for alarge margin of
safety.

MCL — Maximum Contaminant Level. The highest level of a contaminant that is alowedin
drinking water. MCLs are set as close to the MCLGs as is feasible using the best available
treatment technol ogy.

MDD — Maximum Day Demand (gallons/day) a projection of maximum water production that is
based on historical records. Also known as PDD (Peak Day Demand)

NTU — Nepholometric Turbidity Unit. The unit of measurement for turbidity.

NUD — Northshore Utility District, apublic utility serving about 20,000 water customers
including about 22% of the City of Lake Forest Park.

NCWD — North City Water District, a public utility serving about 8,000 water customers
including about 41% of the area of the City of Lake Forest Park. NCWD was formerly called
Shoreline Water District.
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GLOSSARY P-R

PCE — Personal Consumption Expenditure index, a measure of inflation in Washington State that
is comparableto the CPI.

PDD — Demand (gallons/day) a projection of maximum water production that is based on
historical records (also known as Maximum Day Demand — MDD)

PDF — Portable Document Format — electronic file format used by Adobe Acrobat™
PHD — Peak Hour Demand, gallons per minute — used to cal culate water network capacity
PSI — Pressure, pounds per sguare inch

PSRC - Puget Sound Regional Council

Parts per million or Milligrams per liter (pp/m or mg/l) — One part per million corresponds to
one minute in two years or asingle penny in $10,000.

Parts per billion or Micrograms per liter (ppb or pug/l) — One part per billion corresponds to
one minute in 2,000 years, or a single penny in $10,000,000.

Piezometric Surface or Elevation a.k.a. Potentiometric Elevation — the € evation to which a
column of water will rise from a confined aquifer

Potable — Water suitable for human consumption.

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

PRV — Pressure Reducing Vave
PVC - Poly Vinyl Chloride — a pipe material

PWTF — Public Works Trust Fund, a dedicated loan fund administered under Washington
Department of Commerce

RCW — Revised Code of Washington.
RM S — Root Mean Square, usualy ameasure of error in statistical calculations

RTU — Remote Telemetry Unit, a device that connects to sensors or relays and conveys
information to/from a central server as part of a SCADA system
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SCADA - Supervisory Control and Data Acquisition

SDWA — Safe Drinking Water Act.

SAA — System & Application Associates

SCA — Sanitary Control Area or Sanitary Zone — Typically a 100 foot radius which surrounds a
water well. Thisareais especidly critical because direct bacterial contamination can endanger

the water supply within this zone.

SPU — Seattle Public Utilities, a public water utility serving about 9% of the area of the City of
Lake Forest Park.

Storage — Water that is stored in areservoir to supplement the supply facilities of a system and
provide water supply for emergency conditions.

TBD —To be determined

TCR —Total Coliform Rule established by Washington State Department of Health as a measure
of the potability of water

Timeof Travel — Thetime for adrop of water to reach the well head from a given point in the
wellhead area.

Unaccounted for Water —Water that is measured supplied to a distribution system but not
accounted in water sold or authorized consumption. Usually measured in percent.

WAC — Washington Administrative Code.

Wellhead Protection Area (WHPA) — An area surrounding wells which could impact water
guality of thewells. The WHPA contains four zones based on time of travel and the outer
boundary may have a buffer zone to account for surface runoff or other factors.

WSDOH — Washington State Department of Health

WSRB — Washington Surveying & Ratings Bureau — an independent organization which carries
out fire protection and risk rating functions of 1SO (Insurers Services Office) in Washington
State.

Zone of Contribution — The catchment area where rainwater could collect and eventually enter
an aquifer that is awater source.
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INTRODUCTION AND BACKGROUND

() INTRODUCTION

This document describes the physical and administrative makeup of Lake Forest Park
Water District, hereafter referred to as “the District”. Moreover, it outlines plans for
needed improvements, and how they can be carried out to fulfill Washington’s mandate
for “adequate, safe and reliable” water, and continue to fulfill the District’s motto of
“Good Water — Naturally”. This plan replaces the Comprehensive Water System Plan
2005 prepared by Mundall Engineering & Consulting.

From a physical standpoint, the District has changed significantly over the past several
years with the addition of the Horizon View wellfield and the SPU-Tolt intertie on 195"
Street along with many other supply, transmission and distribution infrastructure.
Important administrative changes have also occurred such as management structure and
unchanged since previous plans and have been adopted with editing. However, most
sections of the document have been entirely re-written.

(D) PLAN OBJECTIVES

A principal objectiveisto describe history, current status along with 6 year, 10 year and
20 year capital infrastructure and financial plans of the District. Whileit aimsto meet
Washington Department of Health (DOH) requirements for Water System Planning, as
required by WAC 246-290-100 and WAC 246-291-140, other objectives are equally
important to the District. Direct benefits from this process include:

- Summary document for orienting staff, board members, consultants and
customers to the most critical aspects of the utility’ s history, current
operations, policies and future goals.

- Documentation for grant and loan applications

- Update of accurate computer based mapping for internal use and for interface
with other agencies and utilities.

- Knowledge of existing and future system needs and priorities

- Strategies for complying with the SDWA (Safe Drinking Water Amendment)
and other regulatory requirements
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(1) PLAN PREPARATION and FORMAT

Thisformat of this document generally follows the sequential ten-chapter framework
suggested in the DOH Water System Planning Handbook. Additiona sections have been

included as required to meet the objectives of the plan, including a section on Information

Systems (Part One, Section [X).

Essential information in this plan is conveyed with
tables, graphs, forms, drawings and maps in place of
narrative where possible. Additionally thereis ample
use of photographs to better orient and convey
information.

Finally, in keeping with the objective of orienting the
plan to address internal needs, an emphasisis placed on
presenting information that is important to the District.
To avoid duplication, and to make the document
relevant to the on-going needs of the Disdtrict,
information is adapted from on-going operations and
management documents where possible; thisis evident
in several sectionsincluding:

e Existing System (Part I) where the current coliform
monitoring plan isincorporated.

e Water Quality and Treatment (Part |11, Section 1.3)
where the portions of the current Consumer
Confidence Report are incorporated.

e Operations (Part VI) where some information is
correlated directly from in-house procedural
document

“ Every city has what
we call “the million
dollar shelf,” where
they have plans and
studies that they have
spent commissioning
these things and the
vast majority of them
sit on the shelf and are
never executed or
implemented or
thought about again
until you do the next
planning process...”

June 25, 2013 Global Site Plans Interview
with Brian Wright, founder Town Planning
& Urban Desian LLC.
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General Information

PART ONE - GENERAL | NFORVATI ON

. OWNERSHIP AND MANAGEMENT

The District is an independent utility governed under State law RCW 57. The utility is directed
by a Board of three elected Commissioners, with four or six year terms. The Commissioners hire
a General Manager who is responsible for carrying out policies of the District and directing staff
and contractors. Regular board meetings are held on monthly intervals, with special sessions as
required. A copy of the current water facilities inventory (WFI) isincluded in the Appendix 1-A
for reference. At thistime, the District Commissioners are as noted below:

ComMmissioNER BILL DONAHUE

Commission position #3 expires. December 2021
Home Address: 5005 NE 187th St., Lake Forest Park
Home Phone: 206-363-4625

Email: BillDonahue@lIfpwd.org

ComMmMmissioNER DAVID HAMMOND

Commission position #1 expires. December 2017
Home Address: 3015 NE 181¢t, Lake Forest Park
Home Phone: 206-708-1009

Email: DavidHammond@Ifpwd.org

CoMMISSIONER ELI ZEHNER

Commission position #2 expires. December 2019

Home Address: 18438 Ballinger Way NE, Lake Forest Park
Home Phone: 425-870-7054

Email: EliZehner@Ifpwd.org

NAME CHANGE TO LAKE FOREST PARK WATER DISTRICT

On June 19, 2000 the District formally changed its nameto “L ake Forest Park Water
District”. The name change does not in any way reflect a change of ownership or management
of the District. The Board of Commissioners voted on the name change to reflect the unique
character of the District in relation to its surrounding environment, and to better promote that
identity with its customers. Henceforth, any documents reading “King County Water District
#33" or “KCWD #83” implies “Lake Forest Park Water District”.
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OWNERSHIP AND MANAGEMENT

Origins of the current community water system began with real estate developments by Ole
Hanson & Co. in 1910. The Lake Forest Park Water Company, a privately owned water utility,
was established in 1926. The utility was purchased by its customers for $50,000 from Lake
Forest Park Water Company in 1948.

The District has excellent sources of water and is not in financial, administrative or legal distress,
even though it does face major infrastructure improvement costs over the next decade. However,
the District management and Commissioners will support other possibilities only if they can
guarantee the character and quality of product and service that has come to be expected by its
customers as well as cost savingsto rate payers. By Washington State law, the City of Lake
Forest Park can assume control of the District, if necessary following a vote of the customers of
the District. District Commissioners have no evidence that such change would benefit
customers, so remain committed to the status quo. 1n 2013 the District and City of LFP renewed
a5 year franchise agreement for operating in City right-of-way and the District pays the City a
6% franchise fee as part of this agreement.

In 2012 North City Water District (NCWD), which is adjacent to the District, studied the
feasibility of aresource pooling agreement with LFPWD and other Districtsin the region. Over
the past 15 years NCWD has occasionally discussed the feasibility of a combined utility with
LFPWD but there remain questions of financial benefit and a guarantee of commitment to
independent ground water supply for LFPWD customers.

In the preparation of this plan, the assumption has been carried throughout that there will be no
changes in ownership or management that would in any way impact the plans and future
development of the District. Any considerations of assumption or merger are separate,
undefined, speculative issues and are in no way considered in this plan.
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General Information

. BACKGROUND, MISSION AND STRATEGIC PRIORITIES

This section briefly describes the environment in which the District is located and its operation
objectives. It includes descriptions of community perspective, physical environment, and
relationship to adjacent water purveyors.

BACKGROUND AND COMMUNITY PERSPECTIVES

The District serves a quiet forested bedroom community within the City of Lake Forest Park, at
the north end of Lake Washington.

The earliest vision for “Lake
Forest Park” aswe know it
today was expressed by the
real estate developer Ole
Hanson who developed Lake
Forest Park.

In marketing brochures and
newspaper ads of 1910 and
1911 Ole Hanson & Co.
expressed avision for the
community as atranquil
“residential park”, unpolluted
suburban reprieve from the
intense urban devel opment of
Sedttle.

A facsimile sampling of Ole
Hanson & Co. ads are
reproduced here with
emphasisto illustrate the
vision which founded Lake
Forest Park and the primacy
of “naturally pure water” —
the banner slogan of the
District today.

: |
F v rms, THURSDAY EVENING, JUNEOIL

LOCATION—On the Northwest shore of L;a';ghing*.un One-half mile of Lale Frontage.

iy to and Midi : i ion at the entrance.’
TRANSPORTATION—8 boats daily to and Mddison Park. Northern Pacific Station at th
Lake Forest Boulevard from University]: Park already graded and now being macadamized, Fran-
chise already granted for car Jine.

LAY OF GROUND—Start at water's ed :':;'gent!: slope upward, giving south and east exposure,

STREAMS—McAleer Cr:’:k, L;-:u;s Csrmg" a?; smaller streéims water this Park. Immm_eral?lc springs. .
The two larger creeks filled with trout, jere stocked with fifty thousand Eastern brook ItlUI-lt by
Game Warden Kelly some weeks ago. L

CHARACTER OF SOIL—The s0il is of gigharacter, ncwrl\'ling to c!e«_':\tinn. The creek bottoms are
dé_ép black loam, The knolls fine samlg:?“ that grow nearly everything.

ii  TREES'AND KIND OF GROWTH—Theln lands are covercd with maple, alder ind some small

g ‘edars. ‘The highlands have been burnr several times, and only dogwood, hazel, maple and zome
* majestic fir and cedar remain. The cleds practically done ori much of this land.

.. . . . . 1

IMPROVEMENTS ALREADY IN—The & have built five miles of streets, which wind by gradua

grades from the water's edge to the top 3highkst hill, The best wharf on Lake Washington 1; %ur

landing place. .1o,000 flowers have beesfut. Pl:l!aﬂdct Rosa is one of the beauty ?::ts around Se-
K ' 1 =2 et

:
_Part of the water syss already in. We get our supply of water from a stream
et above the Lake, onown land.

B The prices range ; : ite, wi wiew of lale
PRICES—The prices range from $300 perand up. (One z-acre homesite, with a fine view o

and mnuntagnﬁ‘ on Cegn'Lra] Boulevard a living stream on it, for §800, Terms 33_:; ca_sl:,_$[5 per
=i, month) This is cheaper than wild, @oved land has beed sold for, with no lmprwem!“t!_.'
- near by. 1 I

[ ————— £ . —
- TERMS—Ten per cent of parchase price is snt, balance stretched over four years.
1,752 ACRES—Nothing is reserved. You cve your choice, . f oo

_ HOW TO SEE LAKE FOREST PARK—C our.our Oﬂ‘gcelam:l we will gla_t_‘lly take you out in our au.to. L
tmobiles, any day and any hour of the dar we will go withyou by the béautiful Lake Roulc R :
. PLEASE LOOK AT IT—We are offering the chance of a lifetime. Never in the histaty of Seattle
- again will you be able to secure land asp and as beautiful.  Weon't you spend 2 few moments.and -

call at pur offices and talk with us? Ways have what we ad‘_;e.ms,:.

| GET IN AT THE BOTM AND REAP THE HARVEST

| OLE HAISON & Co.

Third Fl New York Block -
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Eight decades | ater the City of Lake Forest Park Comprehensive Plan continued to extend the
early vision for the community:

It was conceived as a unique residential
community in 1909...

Lake Forest Park always has prided itself on its
fundamental character as a community of single
family residences...

Lake Forest Park gives one the feeling of
tranquility and peace that a park engenders.

Most of the community is supplied with water
from a water district serving just our area. The
water quality isremarkably pure and the aquifer
seemingly inexhaustible. The aquifer isthe area
of large residential lots and undevel oped
lots to the north of the City.

Thereisa significant history of citizen
involvement in our community...

Our residents are also noted for being L

environmentally sensitive...

Lake Forest Park has generally kept its property
levies under those of King County. We feel that
we have car efully managed tax dollars to provide
better police protection, better road maintenance
and better service than can be provided by....

Lake Forest Park seeks to live in harmony with
its neighbors. We are not eager for growth for its
own sake. The City is also amenable to
dialogues about contracting for certain
municipal services without necessarily becoming
part of the political identity of Lake Forest Park.

“...wishesto remain a small, incorporated
municipality whose city officials are known to
most residents on a first name basis....

Excerpts taken from Lake Forest Park Comprehensive Plan, 1994, Section Il “A Vision for Lake Forest Park” —
adapted from “Identity of a Community”, by R. Morrissey, dated 1991
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General Information

The District, or its predecessor, has supplied water to the Lake Forest Park community since
1910. The present service boundary has changed little since the 1940’ s when there was
significant suburban residential development. There has only been incremental growth in the last
several decades, and that has been entirely through in-filling of existing developed lots.
Additional historical information can be found in Appendix 1-B

Table 1-1 (following page) summarizes major physical and administrative developmentsin the
system in the last century beginning with the early development of the community by Ole
Hanson & related companies. Over this period the system has opted to remain independent from
purchased water and has continued to develop its own artesian and deep well sources. To
improve reliability of supply, the District has improved its own water storage, while at the same
time improving emergency interconnections with adjacent systems.
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MISSION

The following mission statement was adopted by the District Commissionersin 2013:
' LAKE, FOREST PARK|
Lake Forest Park Water District strives to provide WATER DISTRICT

high quality water, sourced from our local aquifer,

at the lowest reasonable cost, while investing in our

infrastructure and maintaining the highest level of

customer service. Goop P\ 1R
NATURA&Y

STRATEGIC PRIORITIES

Financia stability isahigh priority as the District copes with major infrastructure improvements
over the next 10 years. Steel water mainsinstalled throughout the system in the late 1940’ s and
1950’ s are now experiencing increased failure per foot of installed pipe. Fortunately the total
footage of these aging pipes is being reduced through replacements each year so repair costs for
the system have remained steady at around $22,000 per year. Replacing all remaining steel pipe
will cost approximately $3 million based on the cost of recent projects.

Water quality will always be apriority. LFPWD continues
to live by its motto “ Good Water — Naturally” while also
complying with State and Federal requirements for water
quality. From informal customer feedback, thereis strong
support for chlorine-free, chemical-free, naturally pure
ground water, and it remains a cornerstone feature of the
District’ sidentity with customers and residentsin
neighboring areas. LFPWD is one of a handful of Class A
water systemsin the Seattle area that continues to depend on
their own ground water supplies rather than sourcing treated
surface water from the regional purveyors (Seattle and Cascade Water Alliance.)

The District works diligently to maintain compliance with WSDOH coliform bacteria standards
without using residual disinfection.  In view of thisthe District has implemented several
special measures to safeguard its water including:
e standby disinfection capacity to rapidly respond to emergency bacteria events without
requiring full time chlorination.
e additional non-mandated in-house sampling and bacterial analysisto give advance
warning of events
e maor upgrades to supply and storage systems to improve integrity against contamination
and improve mixing.
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General Information

e annua line flushing

e new, state of the art constant flow sampling stations
throughout the system to minimize sample errors.

e vigilant safeguarding of wellhead source areas where
needed.

e increased sampling above normal required LFPWD In-house Analysis Lab

e development of abackup well-field (Horizon View)

e customer education
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General Information

ENVIRONMENT - TOPOGRAPHY AND GEOLOGY

The topographical and geological characteristics of the service area are important as they
determine the location and capacity of water mains, storage reservoirs and booster pump stations.
Figure 1-1 isalocation map of the District. The District lies at the north end of Lake
Washington and is bordered on the north and east by Northshore Utility District (NUD) and on
the south and west by North City Water District (NCWD).

(@ Topography

Figure 1-2 and Figure 1-3 offer a shaded relief and contour map of the District. Elevationsin
the District service areavary from alow of 21 feet at the south border along Lake Washington,
to ahigh of over 400 feet at the northern boundary near 46™ Ave. and dong 187" St. Theterrain
rises gradually toward the north along Ballinger Way with steep slopes to both the west and east
of Ballinger Way, the more pronounced being the rise to the northeast corner of the District.

The topography of the District’s service area has historically required four pressure zones, High,
Intermediate, Low, and Beach in order to keep service pressuresin areasonable range. This
system was engineered over 6 decades ago, and reported in 1965 in a comprehensive plan for the
District developed by HCWL. The pressure zones described in this plan are similar athough a
new pressure zone has recently been created by the Horizon View reservoir. The Horizon View
zone permits service to customersin elevated areas, including those that are now being served by
adjacent utilities.

(b) Geology

Figure 1-4 describes the geological zones observed in the District. Thisinformation is adapted
from the geological survey presented in the 1973 and 1984 comprehensive plans by HCW-L.
Well driller logs for the District water wells offer additional geological profile information.
These physical characteristics are discussed further in Part Five of this plan (Source Protection).

Additional geological information has become available in recent years through the
investigations related to the King County Brightwater conveyance tunnel project. The District is
now in possession of drilling bore logs and hydrogeol ogical information from these
investigations. Please see the report entitled: Summary of Lake Forest Park Hydrogeologic

| nvestigations Geotechnical Services for the Brightwater Conveyance System, June 20, 2005
Contract No. E23007E, Task 163 { Appendix 1-C contains a copy of the District agreement
with King County.}

The District plans to conduct additional investigation of surface geology in an area of Brier, near
Abbeyview pond and northward to better identify the Critical Recharge Area (CRA) for the LFP
aquifer. Further discussion is presented in Part Five.

Lake Forest Park Water District Comprehensive Water System Plan 1-9 \RAID\Raid-2\SY STEM PLAN WORK\2015 Comp Plan\L FPWD_PLAN2015.doc
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7 \, SURFICIAL GEOLOGY

g \ Lake Forest Park Water District

Summary: Regional surface geology was largely shaped by the most

\ recent glaciation period, the Vashon Stade. During this glaciation the
approximately 3000 ft thick Puget lobe of the Cordilleran ice sheet

\ eroded, compacted, and transported material. As the glacier advanced

Abbey View
Pond

\ and then receded, the hydraulic actions resulted in soil types which can
\ be characterized by examining their composition. This map describes
the predominate surface soil types in and around Lake Forest Park
Water District.

Mapping and descriptions of geological formations extracted from
USGS map "Geologic Map of the Edmonds East and Part of the
Edmonds West Quadrangles, Washingon" by James P. Minard 1983

Qvr

—

va Map Key Figure 1-4

O Vashon Till - Uppermost and most extensive
> Qut unit in the region. Mixture of clay, silt, sand,

pebbles, cobbles and boulders. Often referred
to as 'hardpan’, it is heavily compacted from
glaciacion. Poorly draining. Maintains vertical
slopes. 2-15m

Qvr Recessional Outwash - From receding Vashon
glacier. Mostly stratified sand and gravel with
minor silt and clay. Stable.

Qva Advance Outwash - Mostly clean, gray, pebbly
C sand with gravel. Underlies the till (Qvt)

Qyal Younger Alluvium - Poorly drained fluvial

sediments along streams, around Lake
nnnnnnnnnnnnnnnnnnnnn Washington. Mostly sand and gravel with
organic rich mud. 1-5m

McKinnon
Creek
Wellfield

P Qoal Older Alluvium - Stratified sand and gravel with
some organic rich silt. 1-5m

Transitional Beds - (Fraser Glaciation) Beneath
- Vashon Advance (Qva), consists of gray clay,

silt, fine to very fine sand, some layers of peaty

sand and gravel. Unstable steep slope. 10-20m

A5G Ay asogsiioy,

Landslide Deposits - Clay, silt, sand, and

Qls gravel. Blocks of material to intermixed debris.
Still active with movement after above-average
rainfall.

————— Lake Forest Park Water District Boundary

& Lake Forest Park Water District Wellfields
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General Information

[ll. DESCRIPTION OF EXISTING SYSTEM

This section isintended as basic system background information on the capacities and general
operation of the system and is adapted from District sources. More detailed information on the
network can be found in Part Three of this document.

SYSTEM |NFORMATION

LAKE FOREST PARK WATER DISTRICT
Public Water System 1D #40950K

4029 N. E. 178th ST.

Lake Forest Park, WA. 98155

SOURCES:

D.O.H. SOuRrCE

NUMBER

SOURCE NAME/ID

INTERTIE
1D

S01 McKinnon Cr. Well #1 AFJ001 216 ft.
S02 McKinnon Cr. Well #2 AFJ002 190 ft.
S03 McKinnon Cr. Well #3 AFJ003 161 ft.
S04 Northshore Intertie 40800 5
S05 McKinnon Cr. 8 artesian wells 22 ft.
Average
S06 McKinnon Cr. Wellfield wells 1,2,3 varies
S07 Generic water well
S08 Seattle Emergency Intertie from Tolt N/A 77050 Y
pipeline on 195" St.
S09 Horizon View Well Field wells 1,2 N/A
S10 Horizon View BAM 416 (well #1) 465 ft
S11 Horizon View BAM 417 (well #2) 465 ft

Lake Forest Park Water District Comprehensive Water System Plan 1-14
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General Information

STORAGE:
Name Nominal Capacity Construction. Pressure Zone
Lower Reservoir 240,000 galon stedl tank Low (294ft HGL)
Standby Tank 12,000 gallon HDPE tank Low (294ft HGL)
Stand Pipe 200,000 galon steel tank High (452ft HGL)
Horizon Eq. Tank 50,000 gallon steel tank Horizon (569 HGL)
Note: datum NAV D88 for al reservoirs
TREATMENT:

Thereisno treatment at thistime. Standby chlorination was implemented in early 1999 to
respond in the event of samples reporting positive in the distribution system.

PRESSURE REDUCING STATIONS:

# Pressure Zones L ocation Elevation, ft
(NAVDS83)

1. SPU Tolt>Horizon View  46th Ave. at 195th St. 506 ft

2. Horizon View—>High 187th St. at 46th Ave 308 ft

3. High = Intermediate 3844 NE 185th 165 ft

4.  High> Low 5084 NE 178" 250 ft

5. Intermediate> Low 3036 NE 182™ 140 ft

6. Low - Beach Ballinger Way NE and 175" St. 50 ft

PRESSURE ZONES:

Figure 1-5isaprofile of water flow through the system from source to distribution. All of the
McKinnon Creek well sources feed directly into the lower reservoir, while Horizon View water
feedsin to the High zone standpipe. The system is made up of five pressure zones, with a
maximum HGL as follows:

1. Horizon View (569ft)

Note: The 50,000 gal equalizing tank at the Horizon View wellfield serves the Horizon View zone which is
also supported by the Seattle intertie PRV set at HGL 560 ft.

2. High (452ft) A 200,000 gal steel stand pipe serves the High and Intermediate pressure zones and is
normally filled by means of a pump station supplied by the lower reservoir. In addition to the primary
source, water can also cascade into the High zone from Horizon View/SPU Intertie at HGL 448 and from
Northshore Utility District at HGL 426ft.

I nter mediate (342ft) flows from the High zone through a PRV to the intermediate zone.

L ow (294ft) is supplied directly from a 250,000 gal reservoir and there are additional pressure reducing
valves which connect to the High and I ntermediate pressure zones.

5. Beach (232ft) is supplied by PRV from the Low zone.

~w

Lake Forest Park Water District Comprehensive Water System Plan 1-15 \\RAID\Raid-2\SY STEM PLAN WORK\2015 Comp Plan\L FPWD_PLAN2015.doc



General Information

There are also three closed valves between the pressure zones:
- 18443 40" Place NE
- 37" Ave. and Ballinger Way NE
- 47th Avenue NE at 184™ Street

INTERTIES:

The District has two emergency interties with neighboring water utilities:

1. Emergency Intertie with Seattle Public Utilities—is located on the South shoulder of
195" Street near 47" Ave. and receives water from the Tolt pipeline. Hydraulic analysis
shows thisintertie could provide up to 2,000 gpm to the District and is triggered when
line pressure from Horizon View wellfield drops below HGL 560 ft. The District has a 50
year emergency intertie agreement with Seattle for this intertie which allows up to 3,500
gpm for aweek for fire or other emergencies.

2. Intertiewith Northshore Utility District (NUD) - islocated in avault in the District’s
wellhead production area and consists of two 250 gpm pumps for transferring water to
NUD and conversely a pressure sensing valve which will open at aset drop in pressure to
transfer water from NUD to the LFPWD high zone. Thisintertie has a demonstrated
capacity of 500gpm. The District has an interlocal agreement with NUD for thisintertie.

Lake Forest Park Water District Comprehensive Water System Plan 1-16 \\RAID\Raid-2\SY STEM PLAN WORK\2015 Comp Plan\L FPWD_PLAN2015.doc



Elevation (ft)
650 HGL NORMAL LOW TOLT
650 (SEATTLE PUBLIC UTILITIES)

HGL 535 min., 735 max.

600 46th Ave./195th St. PRV
DwW DW PRY/ El. 507
Equalizing Tank HVW HVW %%
50,000 gal #5 #6
@ | 569 HGL HORIZON VIEW -
____________ T_ I |
550 535 to 555 HGL SPU
INTERTIE
-
PROPOSED PRV AND 'E
= PROPOSED PRV AND
500 187th St. YRV CONTROLLED VALVE 'w CONTROLLED VALVE
El. 305 . ‘ ’ EL. 256
485 - DS 4" Relief
200,00(_) gal
Y Standpipe
450 443 - 2.5" PRl 452 HGL HIGH
| 425 - 8" PRV» 425.5 NUD Intertie
188th St 185th St. (School) Steel
400 Y"«y El. 204 ?Fy EL 163 Const. 1963
[m)] Base Elev|397.5
%
8 CLOSED VALVES
O —— ‘ Jatth s teath X
I 350 1355 DS 3 Relief_| - 18411 40th PI _
o
[] - 342 HGL INTERMEDIATE
-1-31 - 6" PRV 331 - 6" PRV
REV. CHECK__ X N.E. 182 & 35th Ave. 178th St. E of Fern Lane \PRY
Rv/ El 144 CLOSED VALVE 250,000 gal Elev. 185.0
300 i\zN gY\I Q;N §\3N #4W - Ballinger & 37th Ave Reservoir
el 294|HGL_LOW _ —_— —_—
sw I -Steel 285 - 1.5" PRV
H |:| A #7 #38 E -Const. 1967
L H ISOLATING VALVE ¢ L H i :g\/ ot g\é\:‘ o) e | _ y 270 - 4" PRV
z o | Dk A 4
o 250 Northshore ®  shalow wel L] : o Y 246 - DS 3" Relief ‘
A Transmission L1 Siphon Discharge {(P)
T Water Meter Mai Manifold re )
9 | —— 224 HGL BEACH 2242 PRY
oo Elevat|on 8" Casing 8" Casing Shallow Well 12" Casin " Casi
. . . Receiving Sump & 9 8" Casing 207 - 6" PR
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General Information

POPULATION AND CONNECTIONSBY PRESSURE ZONE

()] =z
z o)
.
= 4 <
O ©) —
L I )
=2 y L o
Z Qn O
®) > D o
SERVICE ) L0 =
CONNECTIONS * *» I o«
HORIZON VIEW PRESSURE ZONE 573 0
HIGH PRESSURE ZONE 449 ft 307 2554 779
INTERMEDIATE PRESSURE ZONE 338 ft 249 2554 633
L OW PRESSURE ZONE 202 ft 264 2554 667
BEACH PRESSURE ZONE 228 ft 79 2554 204
TOTAL SERVICE CONNECTIONS 899 2,283

*Connection count based on service meter count and differs from customer count
** Average Household size taken from US Census, 2010 Blockgroup #530330215003
***Popul ation estimates do not distinguish commercial accounts

Table 1-2 Connections by Pressure Zone
in 2013
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H | X1 | 18005 53rd Ave. N.E.

| X2 | 3021 N.E. 185th St.

H | X3 | 4004 N.E. 185th St.

L | X4 |4029N.E. 178" st.

H | X5 | 18903 35" Ave. N.E.

B | X6 | 17301 Beach Dr. N.E.
L | X7 | Low Tank (Low Zone)
H | X8 | High Tank (High Zone)
S [ X9 | McKinnon Cr. DW1

S | X10 | McKinnon Cr. DW2

S | X11 | McKinnon Cr. DW3

S | X12 | McKinnon Cr. DW4

S | X13 | McKinnon Cr. SW Res.
S | X14 | Horizon View Tank

S | X15 | Horizon View DW1

S | X16 | Horizon View DW?2

LAB: Edge Anaytical (360) 757-1400 main

(800) 755-9295

SAMPLING REQUIRED BY STATE REGULATION: 3 samples per month.

Note: Staterequired samplestaken on first week of each month.

ALL SAMPLES: Presence/Absence (PA) method.

No routine samplestaken from X7 or X8

ROTATION:
Schedule of rotation for engineering samples
Usethisscheduleif thereare4 weeksin month. Usethisscheduleif thereare 5 weeks

in month.
[I. Order Sample Site
Week 1 X8,X1,X2
Week 2 X8,X3,X4
Week 3 X8,X5,X6
Week 4 X7,X3,X4

Order Sample Site
Week 1 X8,X1,X2
Week 2 X8,X3,X4
Week 3 X8,X5,X6
Week 4 X7,X3,X4
Week 5 X8,X5,X6

Repeat sample sites are available upstream and downstream of all sample sites. The 6

distribution system sample sites are located in the extremes of the system.
All sources can be sampled directly as necessary.

Lake Forest Park Water District Comprehensive Water System Plan
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1. ROUTINE & REPEAT SAMPLE SITE ADDRESSES

HIGH PRESSURE ZONE SITE ADDRESS

X1 - Routine Sample Site 18026-53rd Ave. N.E.
- Repeat Upstream 18035-53rd Ave. N.E.
- Repeat Downstream 5318 N.E. 180th St.

X3 - Routine Sample Site 4004 N.E. 185th St.
- Repeat Upstream 4001 N.E. 185th St.
- Repeat Downstream 18476-40th PI. N.E.

X5 - Routine Sample Site 18903-35th Ave. N.E.
- Repeat Upstream 18727-35th Ave. N.E.
- Repeat Downstream 3417- N.E.190th St.
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IV. RELATED PLANS

Severa plans have been reviewed as they relate to this system. Table 1-3 below summarizes
some observations and potential conflicts with these plans:

Ref. REFERENCE PLAN COMMENTS

1 NUD Comprehensive System Plan

June 2015 LFPWD is not aware of any changesto corporate
P3-14 “The District had previously boundaries. There are boundary overlaps that need
served certain customers within to be resolved with an interlocal service area
LFPWD; however, the District’s agreement. There has been no boundary adjustment
service area boundary wasrevisedto  or annexation done and King County Boundary
include these customers.” Review records indicate these customers are within
LFPWD service area.
P4-15 Table 4-6 “ Other purveyor District also needs to pursue an agreement regarding
zone” confidentially of customer information shared

between NUD and LFPWD for NUD sewer billing.

452 ft “High” pressure zone

2 North City(Shoreline) Water District
Comprehensive Water System Plan

2011

3 Lake Forest Park Sensitive Areas City of LFP Ordinance 930-
Prepared for City of Lake Forest Deviations alowed from the best available science.
Park By King County “C. Utilities that are granted more lenient treatment
Environmental Division under some circumstances because they provide

significant community benefit in themselves and the
community benefits from efficient and economic
installation of utility facilities.”
4 Lake Forest Park — Comprehensive  Northshore Boundary does not reflect NUD sewer
Plan — DRAFT 2015 customers inside LFPWD boundary

5 East King County Coordinated
Water System Plan
6 Seattle Public Utilities— Water LFPWD concurs with this description regarding
Supply Plan emergency interties
In addition to the above, the City of
Edmonds and Lake Forest Park Water
District have emergency intertie
contracts with SPU covering al types
of emergencies.

Table 1-3 Comments from Related
System Plans
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V. EXISTING AND FUTURE SERVICE AREA

Figure 1-6 illustrates the District’ s existing and future, corporate service area. As defined by
DOH, the “Existing Service Area’ isthe areawhere the utility currently provides service.
Serviceis presently provided to all parcels shown with a hatching pattern.

Future Service Areais defined by DOH as the areain which a purveyor intends to provide water
service. For the District, thisis defined by the official corporate boundary recognized by the
Boundary Review Board. (thick grey border on Figure 1-6)

There are fragmented sections where service has been provided in the interim by adjacent
districts, both NUD and NCWD, but areinside the District’s corporate service area. Table 1-4
summarizes the number of legal parcels serviced within the District boundaries, both by the
District, and by NUD and NCWD. For additional information please see documents in Part Ten
which list individual properties within the corporate boundary that are currently served by others.

S c S

o a a2 = 1 =
S T D0 O3 L £
N - e 2 = Z c - =
o 252 B2z BE5R BSZ
@ g % c > O © > T ¢ >S?m S
v ‘B > ‘D > ‘D > — D
£ Fc8 F£5 &K<£B8 $38
Horizon View 0 44
High 304 1 3
| ntermediate 249 5 11
Low 260 0 10 4
Beach 67 12

Totals 880 50 21 19

Table 1-4 Existing Accounts Inside
Future Service Area in 2014

Formal service boundaries were originally established in the mid 1900's. Several higher areasin
the north part of the District were withdrawn from the District boundaries. These reduced the
corporate service boundary to the present form in 1948.

Figure 1-7 shows existing zoning within the District. The District is contained entirely within
the City of Lake Forest Park and is near saturation development. Nearly all of the 1038 legal
parcelsin the District are zoned Single Family Residential. Of this approximately 953 (92%) are
developed and 66 (6.3%) are vacant and un-developed at present. In addition there are
approximately 9 commercial and 10 parks/recreation or institutional parcels.
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Figure 1-7 Current Zoning
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VI. AGREEMENTS

SERVICE AREA AGREEMENTS
Presently there are no service area agreements in place with neighboring utilities for customers
served across District boundaries. An effort is underway to resolve this issue between the
District and NCWD. A total of 71 customers are served by adjacent utilities within the District’s
corporate boundaries, and four customers within NCWD boundaries are presently served by the

District.

OTHER AGREEMENTS

Other agreements are in place with the following entities as described below:

Entity

King County Department of
Transportation

Road Services Division

Northshore Utility District

North City Water District (aka
Shoreline Water District)

City of Lake Forest Park

City of Lake Forest Park

Northshore Utility District
Seattle Public Utilities

King County — Waste Water
Treatment Division

Dept. of Commerce - Public
Works Board

Dept. of Commerce - Public
Works Board

Dept. of Commerce - Public
Works Board
Dept. of Commerce - Public
Works Board

***Various Parties***

Type
Mutual Aid

Mutual Aid

Mutual Aid

Mutual Aid

*Franchise

Intertie
*Intertie

*Special

Loan

Loan

Loan

Loan

Easement

Scope

Equipment assistance with
operator for road restoration,
mowing, hazardous waste
response and material handling
General maintenance duties as
required Emergency Response
General maintenance duties as
required Emergency Response

Assist with operations and
maintenance tasks

Authorizes operation of water
distribution within City Right-of-
Way. District pays 6% fee.
Emergency water supply or
demand

Emergency water supply

Brightwater conveyance tunnel

PWTF PW-5-94-784-022
(1994 Main replacement)

PWTF PW-01-691-034
(Intermediate Zone Repl. &
Upgrades 2001)

PWTF PC08-951-022 (Intermed.

Zone Imp. Phase IV & V)
PWTF PC13-961-009
(Source and Supply Imp. in
WHPA)

Water/Utilities conveyance

*Refer to Appendix 1-C for full text of these agreements

Table 1-5 District Agreements

Term
12/17/1997 until revoked

11/25/1997 until revoked

7/24/1998
until revoked

Not determined
9/8/2008 renew every 5
years until revoked.
(Next renewal 9/8/2018)
5/18/1987 until revoked.
71712011 to 7/7/2061 (50

years)
12/3/2003 indefinite

4/28/1994 to 7/1/2014

5/42001 to 7/1/2021

3/1/2008 to 7/1/2026

7/7/12011 to 6/1/2032

Indefinite terms

Lake Forest Park Water District Comprehensive Water System Plan
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CROSS-CONNECTION CONTROL

The District maintains and enforces a cross connection control program. There are presently 132
connections requiring backflow prevention valves and other devices that are tracked in this
system. All records are maintained on a computer database for tracking compliance status. A
complete copy of program policies and statusisincluded in Appendix 1-D for reference
including:

e Cross connection survey form sent to customersin the District
e Summary of site address for backflow prevention assemblies
e Compliance letters 1,2,3 sent to owners annually as required
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VII. REQUIREMENTS FOR SERVICE CONNECTION

NEW SERVICE APPLICATION FOR WATER AVAILABILITY

All applicants within the service boundaries are offered service pending verification of water
availability (i.e. pressure, flow). Individual or group request for serviceisinitiated by the land
owner/developer by submitting an application for water availability which is available from the
District. The District Manager or Engineer then reviews the application and states the terms of
water availability. In some cases the owner/developer may be required to commit to a water
system improvement such as anew fire hydrant or main extension. The complete application
process takes 2-3 weeks on average. At the present time there is sufficient water rights capacity
for saturation development of all 1038 lotsin the District to current zoning standards (See Figure
1-7) so water rights capacity is not considered for routine water service applications. Water
rights capacity would be reviewed in the event of alarge commercial, institutional or multi-
family development requiring re-zone. In the event of a dispute involving anew service or
developer extension the proponent or his representative isinvited to meet directly with the
District Board of Commissionersto present his position. The District does not have a policy of
limiting or committing to atimeinterval in awater service availability application.

CAPACITY AND DEMAND PLANNING

New development of single family dwellingsin the District is marginal and nearing saturation.
District water supply needs are assessed system wide using population projections from PRSC
(Puget Sound Regional Council) with adjustment for customer boundary corrections. Capacity
and Demand Planning is covered in Part |1 while Water Rights are covered in Part 1V of this
document.

There are incremented connection charges for new services, based on expected flow. Total
connection charges for a new service include a*“buy in” fee and construction cost for the
connection as shown below:

Meter “Buy-in” Construction TOTAL

Equivalent Charge Charge

(ERU)
5/8"x3/4" 1 $2,105.63 $3,600.00 $5,705.63
1 15 $3,158.45 $3,600.00 $6,758.45
15" 25 $5,264.08 ACTUAL TBD

*ERU = Equivalent Residential Unit

See Appendix 1-E for acopy of the District’s New Connection application form, and
Connection Charges Table.
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VIIl.  USER COMPLAINT POLICY

User complaints are logged by District staff, or recorded in 24-hour voice messaging.
Emergency calls are forwarded to the responsible District staff’s pager. Responseto cal in
complaintsis by telephone, within 24 hours. Written copies of complaints are maintained in file
by District staff.

Table 1-6 summarizes customer complaint activity that has been logged over the last 17 years.
Most complaints have been related to general customer service issues rather than water quality or
delivery issues. A more detailed discussion of the District’s handling of customer complaints
appearsin Part Six.

CUSTOMER COMPLAINT ACTIVITY 1996 - 2014
S
< &
9 Q@
& N £ Se
o <3 T S |
S > & S
) 2 <& 2 § Q
Z N N > & S
S & S 3 ¢ N
& & & & S ‘S
S N < > < > <
S Q s N S 3 NN
< - S & o & > IS
S & S ¢ 5 S & &
- S-1/E - S |- =~ S - S - S~ < |- - -
1996 2 2 7 5" 16 19.0
1997 4 2 5 3 18" 33 39.1
1998 3 2 2 3 10" 21 24.7
1999 4 5 4 8" 21 24.7
2000 34 3 3 5 4" 52 61.1
2001 20 5 2 11 17 12" 69 81.2
2002 24 2 1 13 2 6" 51 59.6
2003 13 3 3 11 6 9” 50 58.3
2004 16 5 2 10 1 i 35 40.7
2005 15 2 2 5 3 g 29 33.6
2006 i 0 0.0
2007 1 2 7 1 5" 16 18.4
2008 4 2 8 2 i 16 18.4
2009 5 5 g 11 12.6
2010 4 6 3 2" 15 17.2
2011 7 7 4 2 2 2 [ 24 27.4
2012 6 8 4 2 3 3 i 26 29.6
2013 0 2 1 0 1 0 g 4 45YTD
2014 10 8 4 2 3 3 i 30 34.1 ]
File: Raid2:\System Plan Work\2015 Comp Plan\Complaints.xls

Table 1-6 Customer Complaint Activity
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IX. INFORMATION SYSTEMS

BACKGROUND DISCUSSION ON NFORMATION AND TECHNOLOGY

This section briefly outlines strategic goal's, policies and procedures that help to streamline and
safeguard a critical resource, information. It ishoped that the basic structure outlined here can
be further developed over the planning period. In former decades, information was managed in
this District by maintaining customer and administrative records with ledger books and files.
Less critical information was conveyed orally through persona contact, and sorted and discarded
when no longer relevant or when the manager retired. With increased use of computers, the
result is a combination of digital and conventional data production and storage. Over the last 18
years the District has made significant investments in computer software and hardware in an
effort to better manage information and increase staff productivity.

CURRENT SYSTEM OVERVIEW

With rapid developments in el ectronic communication and computing, the District must weigh
the benefits and limitations of available technologies, with their associated cost. The elected
representatives of the District and staff attempt to weigh the benefits of various new technologies
against realities of what it will requirein time, user training, increased complexity, and
vulnerability to failure.

Five general types of information form the maority of data managed by the District, and are the
most crucial to on-going operation and management:

1) Customer billing and metering records.

2) Administrative, employee records, water quality compliance.
3) Geographic, system mapping, and administration.

4) Computer programs, software.

5) Informational, periodicals, newsletters, reports.

Over thelast 15 years the District has converted many records to digital mediafor functionality
and archival security. Records that have been converted to digital media at the present time
include:

¢ Paper as-built drawings have been scanned and geographically referenced.
¢ All Board Resolutions have been scanned and are in searchable PDF.
¢ Minutes of meetings from the last six decades have been scanned in PDF

Plans are to continue conversion of other administrative data, in order of priority.

CUSTOMER BILLING AND METERING RECORDS

The District began computerized billing in 1993 with aMS-DOS based billing system called
WATMON. In 1999 the District began using “Waterware”’, now owned by SAA (System &
Application Associates). Waterware is built on the Microsoft Access database engine, an
industry standard.
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ADMINISTRATIVE RECORDS

Administrative datais maintained in either hard copy or digital media (or both). Detailed lists of
both hard copy and digital files appear in Appendix 1-F. Most digital administrative datais
stored in one of four formats:

1
2.

3.
4.

Microsoft Word (Reports, Correspondence, Agenda) *.DOC, DOCX

Microsoft Excel (Voucher Summaries, Calculations, Structure Row/Column Data)
* XLS, XLSX

Microsoft Access (Large Data Sets) including customer billing *.MDB

Adobe Acrobat (Any documents or drawings) *.PDF

GEOGRAPHIC INFORMATION SYSTEM M APPING

The District began an ambitious program of GIS development in 1998 using the AutoCad Map
environment, now Autodesk “Civil3D”. There have been periodic updates to the map over the
past 15 years. Thisis providing the District with the GIS structure needed to support the
mapping needs for on-going maintenance and operations, as well as capital improvement
projects.

The GIS system is based on State Plane coordinates, consistent with GIS systems used by other
major municipal and county entitiesin the region including the cities of Seattle and Shoreline.

Presently, the District has mapped the following system information, obtained from scanned or
imported as-built files, and cut sheet data:

Parcel boundaries* and legal datarelating to each parcel, data base format, attached to
graphical file, KCGIS

District boundaries, based on record information.

Water mains* —x, y, pipetype, size, elevation, friction coefficient “C” value and age of
pipe. Data are managed by the “WaterCAD” ™ model database.

Elevation contours with labeling at two foot intervals, allows detailed evaluation of
pressure at any location in the District.

Service lines, Service Meters*

Fire hydrants, Main valves.*

Blow offs, air rel ease/vacuum/backflow.

Ortho-rectified aerial photograph imagery in tiled geo tiff files, 6 inch pixel, color, 2009
Flights, Pictometry International Corporation, by agreement from King County.

Pipe failure locations over the last 15 years.

Pressure zones, with hatching of each parcel, indicating pressure zone.

Easements on private property including meta data such as easement agreements.
Reservoirs, pumps and WHPA information

* |tem has attached data table and may be linked to corresponding records in database.

The District is presently porting mapping information into ESRI ARC-GIS environment to
provide a more robust environment for distributed data access, GIS query functionality and
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publishing. Objectives are to provide a server based mapping environment that can aso be used
by maintenance staff in thefield.

STRATEGIC OBJECTIVESFOR INFORMATION SYSTEM DEVELOPMENT

A proper perception of the emerging technological and market environment is essential to
devel oping strategic objectives for this system plan. Some observations and assumptions that are
made here include:
¢ TheDistrict plansto maintain control over its principal geographic and administrative
data and is not considering 3" party solutions for billing or other information services.
¢ Electronic communication such as internet, e-mail, and facsimiles, are critical
components of normal business operations.
¢ Consumer complaints show a demand for electronic services such as remote review of
account history and electronic bill paying. Thisdemand is expected to continue to grow
and the District has requested these features in updates for its billing software
“Waterware”
¢ Hardware reliability has been an issue in productivity.
¢ Geographical mapping information will continue to become more widely utilized and
standardized, and the District will increase its capacity to integrate and share GIS data.
In this environment the following strategic goals have been defined for information management
in the Digtrict:

1) Increase distributed access capabilities for administrative and GIS databases. Presently the
following data are accessible through a distributed database:
SCADA/Telemetry data (password controlled access)
Phone call system management (password controlled access)
Security camera systems (password controlled access)
Minutes of meetings (open —www.Ifpwd.org)
Forms (open —www.lfpwd.org)
Policies (open —www.lfpwd.org)
News/informational (open —www.Ifpwd.org)
Public file server (open —www.Ifpwd.org)
e Administrative file directory (password controlled access)
The following database information is considered priority for creating distributed access:
e Billing portal for customersto view bill and pay by direct debit or credit
card. (user restricted access)
e GIS/mapping data including photographs. (controlled access)
e Work orders and reporting (controlled access)
I mplementation: by 2020
2) Continue to use industry standard hardware, geo-data and software where possible and
insisting on open access to data.
| mplementation: On-going
3) Continue to build information management systems in ways that are compatible with
adjacent agencies where practical.
| mplementation: On-going
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Water Use and Demand Forecasts

PART TWO - WATER PRODUCTI ON AND CONSUMPTI ON
FORECASTS

Accurately projecting population involves many variables including regional economic growth
and local development potential. Future water demand is further impacted by customer usage
patterns, system leak losses, and service rate policies. For LFPWD the impact of moderate
growth in the service population over the past two decades has been offset by customer
conservation and leak detection, repairs and pipe replacement and this trend is expected to
continue.

. CUSTOMER BASE AND WATER PRODUCTION TRENDS

This section describes customer count and usage information for the District, and is useful in
projecting future water demands, and in determining physical capacity.

HISTORICAL TRENDS

The Digtrict islocated in amature residential area characterized by slow growth. Records of
active accounts with the District indicate growth typical of aresidential community reaching
saturation development densities. The customer base has grown by less than 0.5% per year over
the last several years.

Figure 2-1 illustrates average and peak (max) day production since 1971. The flow values are
recorded at the McKinnon Creek wellfield source master meter, and include leakage as well as
authorized uses such as line flushing and hydrant tests.

Peak day demands appear to have declined over past several decadesin spite of moderate
increase in customers. This may reflect severa changes in the system including:

Decreased |eakage | osses resulting from on-going pipe replacement programs.

Rate increases which prompt water use reduction

Water meter replacements which improve water accounting

Water conservation programs — including publicity programs by Seattle

Under-reporting turbine type master meter used prior to 1998.

Improved pressure regulation. Incorrectly set or failing PRV's feeding the Low Zone have
caused backfeed into the Low zone reservoir, causing it to overflow.

7. Fluctuations in climate

Sk~ wdhE

Average day water production trends appear to be relatively constant averaging about 0.26
MG/day over the past 10 years.
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Water Use and Demand Forecasts

1972-2014

Figure 2-1 Peak Day Production History

DISTRIBUTION OF DEMAND IN SYSTEM

Figure 2-2 illustrates historical usage breakdown by
pressure zones in the distribution network. These data
reflect residential demand only. Demand is almost
evenly split between the High, Intermediate, and Low
zones, with only 13% from the Beach zone. Presently
there are no customers in the Horizon View pressure
zone.

Usage by Zone

BEACH
13%

q
’O

Low
34%

INTERMED
23%

Figure 2-2 Usage by Zone
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Water Use and Demand Forecasts

SEASONAL VARIATIONS

Outdoor watering and seasona domestic patterns create significant variations in water use
although thisis consistent with the region and development density.

Figure 2-3 shows average, maximum, and minimum day production for each month at the
master meter averaged over 17 years (1995-2012). These data show that peak usage occursin
the months of July and August, when average day flow over a month is over 400,000 gallons per
day, nearly double the wet season averages of 215,000 gallons per day. Records taken since
1970 show that annual maximums are most likely to occur between June 20 and August 12.

Figure 2-3 Seasonal Production Patterns
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Water Use and Demand Forecasts

[I. PROJECTED POPULATION AND WATER DEMANDS

The District expects only minimal growth of single family dwellings and a moderate increase in
multi-family and commercia development over the planning period. Data were taken from US
Census 2010 and Population & Employment Forecasts for Central Puget Sound Region, DRAFT,
April 2013 which was prepared by the Puget Sound Regional Council (PSRC). PSRC projected
popul ation based on census data by Transportation Analysis Zones (TAZ).