MEMORANDUM

TO: Eatonville Town Council
FROM: Nicholas Bond
SUBJECT: Water Use Efficiency Rule
DATE: December 4, 2012
Atissue

In September 2003, the Washington State Legislature passed the Municipal Water
Supply - Efficiency Requirements Act, also known as the Municipal Water Law. The
Municipal Water Law requires the state to implement the Water Use Efficiency Rule.
The intent of this rule is to help reduce the demand that growing communities,
agriculture, and industry have placed on the state’s water resources, and to better
manage these resources for fish and other wildlife. Municipal water suppliers are
obligated under the WUE Rule to enhance the efficient use of water by the system
and/or its consumers. The requirements of the WUE Rule are set forth in Chapter
246-290 of the Washington Administrative Code (WAC), Part 8.

The WUE Rule applies to all municipal water suppliers and requires suppliers to:

® Develop WUE goals through a public process and report annually on their
performance;

e Meet distribution system leakage standards based on a 3-year rolling
average at or below 10 percent of production;

® Meter all existing and new service connections;

e Collect production and consumption data, calculate distribution system
leakage, and ferecast demands;

e Evaluate WUE measures; and

® Implementa WUE program.

Recommendations

In order to comply with the water use efficiency rule, the town council is required to
conduct a public hearing on Water Use Efficiency goals prior to their adoption.

Once adopted, the town’s consultant will move forward to complete the town’s Water
System Plan. By conducting a public hearing on the two sections of the proposed
water system plan which are attached and by making a motion to to formally adopt
the Water Use Efficiency goals presented in the draft Eatonville Water System Plan
as required by the Water Efficiency Rule, the town Council can satisfy the above
requirements.



Water Use Efficiency Program

4

1

INTRODUCTION R

LI

k!
The Town of Eatonville (Town) tecognizes that water is a valuable and essential nahlral resource
that needs to be used wisely. This Water Use Efficiency (WUE) prognam ptovldes an aﬁpf:oach to

increase water use efficiency within the Town’s water setvice area. "fii ey
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The Water Use Efficiency Rule \\ N .
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In September 2003, the Washington State Leg151aéturc phssed “the Mumclpal Water Supply — Efﬁcicncy
Requirements Act, also known as the Mummpal \"Xf;ter Law. The Muhmpal Water Law requires the
state to implement the Water Use Efficiency Rule Thefxﬁntent of tgh.ls tule is to help teduce the demand
that growing comimnunities, agriculture, and 1ndustt¥ have’ placed’on the state’s water resources, and to
better manage these resoutces for fish ind other Wﬂdhfe I\/ﬁfmclpal watet suppliets are obligated undet
the WUE Rule to enhance the ;Tﬁclent “ise goz‘ Watég by the system and/ot its consumets. The
requirements of the WUE Rule are"§et forth in C]iapger 246-290 of the Washington Admlmstratlve

Code (WAC), Part 8. _g' ﬂ'. "y

The WUE Rule apphes to alI 1ﬁmnc1pa1 water supphers and requires suppliers to:
e Develop WUE goals through a pubhc ptocess and repott annually on their performance;

e Meet dlstnbutjon system leakige standards based on a 3-year rolling average at or below
10 Eefcé‘nt of producﬂon, ’
o Mctet“all eXalstlng andjt;éw setvice connections;

4

> Coﬁegt prbdﬁuct;on and consumption data, calculate disttibution system leakage, and forecast
‘demands; v
~\ )
° Eva'ﬁigge VVUE measutres; and
o Impleni‘ent a WUE progtram.

Water Use Efficiency Program Requirements

The Water Use Efficiency Guidebook, otiginally published by the Washington State Department of
Health (DOH) in July 2007 and revised in Januaty 2011, identifies the water use reporting,
forecasting and efficiency program tequitements fot public water systems. A WUE program meeting
these requirements is a necessary element of a watet system plan as requited by the DOH and is
necessary to obtain water tight permits from the Washington State Department of Ecology
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TOWN OF EATONVILLE

(Ecology). The Water Use Effficiency Guidebook defines the necessary components of a WUE program
as the following three fundamental elements.

1. Planning requitements that include collecting data, fotecasting demand, evaluating WUE
measures, calculating distribution system leakage, and implementing a WUE program to
meet goals.

2. A distribution system leakage (DSL) standard of 10 petcent ot less based en a 3-year rolling
average. N

3. Goal setting to provide a benchmark for achievement and to help déﬁﬁe the:success of the
WUE program, as well as annual performance teporting on progress, towards” meeting WUE

goals. all 3; s
WATER SUPPLY CHARACTERISTICS oo T

Water supply to the Town’s water system is provided by the Mashel Rivex and }'bufr wells adjacent to
the river. The wells draw from an unconfined aquifer and aﬂt consl&ered a Well field under the ditect
influence of surface water. A summary of the sourges is shown in '];able 1, and a mote detailed
description of each source of supply is prov1ded jn Cha”pteta 2 o?the Town’s 2012 Comprehensive
Water System Plan (WSP). e ‘

9
¥ e

?.rable 13
Supply Facilities Sﬂmmary

| Exlstlng

B R ell
Pressure| Year | Capacity Depth | Diameter |
Source ~ 4§ Zone | Drilled (g_pm) (feé!) (Inches)
Mashel Rlver . :}996 Zone| “nia " 460 | na:
Well No. 1 " | 996 Zone| 1966 | 210 | .43 -
WellNo.2 .~ |096Zone| 1969 | . 220 [ 44
Well No.6 1996 Zone| 2004 | 200 ] 735 ,
WellNo.7 . 996 Zorie 2004 | -:325 5'99"_*’: ‘| submersible

1= MF membrane ﬂltrahon Clz chlonnation. NaOH caustlc soda for pH

] -
] El g

The Town c&trently’ holds several water right permits and certificates for the supply facilities shown
in Table‘l A summary of these water rights is presented in Table 2. The Town has acquired watet
right certlﬁca,;es for all of the sources shown in Table 1. Additional water trights information for
each soutce may be found in Chapter 6 of the WSP, as well as on the certificates, permits, and
water rights self assessment, which are included in Appendix J and Appendix P of the WSP.
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Water Use Efficiency Program

Table 2
ExistingWater Rights
Permit or : Primary or | Existing Water Rights
DOH : - | Certificate | Priority |Supplemental{ Instantaneous ] :* Annual
No. .- SourceName - .|  Number | Date - _ Right | “(gpm) .| (cfs) (acre-ft) ((gpm)
oo | 10307and |8MeMes7|  Both | ..
S05] - Mashel River $2-004455CL} 611908 No
S06|  WellNos.1,2,6&7 | 5676-A |11/20/1966]  Both | 244
S06| - WellNos.1,2,6&7 | G2-01087C | 8/18/1967 | Supplemental | 24
‘ Totals & L T .

N % 3

k "':_;. Yarg '
The Mashel River is within the Nisqually River Basin, which Ri"fs,,,Watcr Régc;‘)préé;qriventory Area
(WRIA) 11. Water use within this basin is regulated by Ecology. 'QIQ 1981, "Fcology adopted an
administrative rule titled, “Instream Resources Protection‘Program a—'l\Tis’qugal_ly River Basin, Water
Resource Inventory Area 117, which is Chapter 173-511 WQC This rule established minimum
instream flows at specific control stations on the latgés tivers in'the basin. The minimum instream
flows ate in effect a non-consumptive water right held by ‘the ’s"té,te_, ‘on behalf of the public, for
maintaining water in a river for in-streama uses "Qf water, The priotity date of these minimum
instream flow rights is the date the rule speclf}gigg them was hdgo,pted (February 2, 1981, for Chapter
173-511 WACQ). Since the Town’s existing waté right%qvegre‘ issued prior to the adoption of the
instream flow rule, which means the Town’s Jfights %u:g senjdt, they are not subject to these minimum
instream flows. However, if the Town decidés to apply for 2 new water right for additional water
supply, that water right would be yéi’;‘glger (jupiot) than the minimum instream flow rule and would
thetefore be subject to the rile. Being stbject to,4 minimum instream flow means that a water right
holdet cannot reduce the ﬂd:v; of the river Whet! the minimum instream flows are not being met. For
a surface water diversion ot gféupdwatér itf direct hydraulic continuity with the river, water could
only be captured when the actual flow Jitf the tiver exceeds the minimum instream flows set in the

K 9

rule for that patticular'day. - s

P % (.
The soutces of supply are hot located in any of the 16 fish-critical basins established by Ecology. The
Nisqua}llly;j _(;Eitiogk%lgeeovery~ Plan has identified restoration and protection projects for the Mashel
Riverto thprove habitat conditions for Chinook salmon, a species designated under the Endangered
Species Act %z’s Threatened in the Nisqually basin. The Phase IV Nisqually Implementation Plan for
Watersheéd gl\/fanagem_'eﬁrt in WRIA 11 recommends sutface water augmentation to inctease instream
flows in the Mashel River for fish habitat. The Town is cutrently prepating an Alternative Watet
Source Investightion that includes analyses tegarding altering the use of current supply sources to

increase instteam flow in accordance with the watershed management goals.

Envitonmental factots such as drought or climate change are likely to affect rechatge to the sources
since flow in the Mashel River is predominately rainfall dependent. Levels in the Mashel River are
highest in the winter months and lowest in the summer months. The Town must rely on both the wells
and river source in the summer months to meet peak demands. The river source is rarely used at other
times of the year due to high turbidity and the increased levels of treatment required.
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TOWN OF EATONVILLE

WATER USE EFFICIENCY PROGRAM

As previously desctibed, the fundamental elements of 2 WUE program include planning requirements
and DSL standards, as well as goal setting and petformance tepotting. The Town’s water use data,
demand forecasts and other planning requitements are contained in Chapter 4 of the WSP. The Town
is committed to continue collecting watet use data beyond that presented in Chapter 4 for evaluation
of its WUE program and water use patterns, and for forecasting demands for fufure facilities. The
Town’s WUE program that follows includes a statement of its goals and objectives, the evaluation and
selection of alternative efficiency measures, the schedule and budget, and the, method of program

momtonng Ta 5 A
.- 13
,800 5

Water Use Efficiency Goals and the Public Process . "“iﬁ L W

Per WAC 246-290-830, WUE goals must be set through a public process anad ﬂrnus?: be evaluated and
reestablished a minimum of evety 6 years. In compliance with theWE Rule}a pubhc heating was
held during the summer of 2009 to present and discuss the Town’s infual goals The initial WUE
goals included reducing overall water demand and reducing the dlstnbuﬂon’ system leakage to 10
percent or less. As is evident in Chapter 5 of the WSE, §the Town successfully reduced the overall
water system demand from 132 gallons per capxté per day in' 2009 to 170 gallons per capita per day
in 2011. The Town achieved an overall water savﬁx%s of hpxproximately 8.8 million gallons of water
over the previous 2 yeats when most of the watef §av1ngs for the G-year planning period was
realized. The goal of reducing the distributionis *system leakage to 10 petcent ot less has not been
achieved since the goal was estabhsheé* 1, Vot

< ®
b

New goals have been proposed bg.sed on thé: d‘emahd analysis and projections presented in the
Town’s WSP. The proposed goals and s (gb]ecuves of the Town’s WUE program consist of:

® Reducing the four-year rolling aVerage per capita demands by 6 petcent by 2018, and by 8
percent by 20}2 and 1 Y

® Reducing, ﬁSL to 10 percegt of, léss by 2015.

As a patt of the watet sﬁstem planjnmg process, a public heating was held on December 10, 2012, to
present and, dlscu§§ the newly established proposed goals. Background information on the Town’s
proposed W E progtam, water supply charactetistics, watet demand forecasts, and other elements
wete, made ayaﬂﬁbge 2 ‘weeks ptior to the public forum date. All comments received at the forum
were ﬁzevlewed and’ consideted by the Town. It is anticipated that the proposed goals will be
adopted ‘along with the WSP, at a regularly scheduled Town Council meeting. In the future, WUE
goals will be gvaluated and reestablished duting the watet system planning process, ot at minimum
of every 6 yeat$:
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Water Use Efficiency Program

The Town will achieve these goals and objectives through the implementation of the WUE program
that follows. Reducing DSL is a supply side goal that can be achieved through measures that will
mainly be cartied out by the Town’s Watet Depattment, or in coordination with other Town
departments. Reducing the demand per capita is 2 demand side goal that can be achieved through
carrying out measures that affect customers’ water use.

Evaluation and Selection of Water Use Efficiency Measures K

The Town's evaluation of WUE measures and selected levels of implementatioh are presented
within this section. The measutes fall within three categoties of unplemen’iatmnzi) mandatory
measures that must be implemented; 2) measures that must be evaluated a:md 3) addmbpgal measures

l

selected by the Town that must be either evaluated ot implemented. - ‘iza L
" 9». 5

The Town served 1,036 water service connections in 2011. Based on the m}mb&g of ¢ connccuons at
least five WUE measures must be evaluated or implemented. N}éasures that are maﬁdatory cannot
be credited towards the system’s WUE measures. Since the Town lmpZements fltg minimum number

of required measutes, a cost-effective evaluation is not requl‘rcd z e,
. \ !
N s
Mandatory Measures R T TR N
: [ ., i, a” 5 5
Source Meters ¥ "y o

The volume of watet produced by the systcrnvs source.s must be measured using a soutrce metet or
other meter installed upstream of theﬂdl}stnbuﬁo% systet., Source metets are curtently installed and
operating at each of the Town’s soutcés Mf any ncve',sources are installed in the future, they will be
equipped with a source meter. s ot Tey :?

P N g
a h b

Service Meters : o A

¥

All public water systerps tﬁig supply Water fof municipal putposes must install individual service
metets for all watet Asets. Ser\ﬁhce metets 4re cutrently installed and operating at all connections
throughout the dlit;,nbunon system All futute connections that are installed of activated will be
X
equipped with a setvice,méfer. . *
B »
Meter Caliyration ﬁ*ig K

‘s
The Town Jrnust cahbrate ana maintain meters based on genetally accepted industry standards and
manufacture}: lnfortnatlon Comphance will be maintained by the Town by performing maintenance
on the" sourqé and service meters evety 5 to 10 years at a minimum. Meter calibration is performed
on an as—ﬁeeded basis, typically when meter readings ate inconsistent with customer consumption
history. '*; .

Water Loss Control Action Plan

To control leakage, systems that do not meet the DSL standard must implement a Water Loss
Control Action Plan (WLCAP). The Town’s tolling 3-yeat average DSL was 16 percent in 2011;
therefore a WLCAP is requited. The Town has set a goal to teach a DSL of 10 percent or less by
2015. The Town has periodically seen DSL at 10 petcent ot less when active leak detection and
repait is in progress. The Town plans to pursue an aggressive system-wide leak detection and repair
program to meet its goal. Leak detection will be petformed by professional contractors and the
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TOWN OF EATONVILLE

Town’s employees and tepait of the leaking water mains will be completed as soon as possible.
Further training of water and fire department employees will also be done to ensure the Town’s
petsonnel ate propetly trained tegarding complete closute of oldet fire hydrants. The Town will
continue to look for unauthotized watet usets and to ensure that water sales are recorded in the
proper units. The Town takes the DSL issue very seriously and plans to utilize available resources to
reduce the DSL petcentage.
Customer Education a
Annual customer education regarding the importance of using watet efficiently.is a required element
of all WUE programs. Customer education is provided in the Town’s anqual Coﬁsﬁmqr Confidence
Report (CCR) to customers and includes information on the systemy; sbSL and progrcss towards
meeting WUE goals. A copy of the Town’s 2011 CCR is located in Appendlx M of the WSP.

5 By e

i

Measures That Must Be Evaluated e " 3

Rate Structure -1 : .

A rate structure that encourages WUE and provides « economlc mcentﬁfes to consetve water must be
evaluated, but is not requited to be 1mp1cmented The Town’ $ gurrent ‘utility rates are designed to
discourage excessive water use. New water rates wgre evaluated in"tHe Town’s 2005 Rate Study. The
Town implemented a two-tiered inclining block fate structute to encourage WUE. For %i-inch
meters serving single-family residences, the mélmlng block ratg structure imposes a charge of $0.34
for every hundred gallons over 15,000 gallons Thls is an jncrease from the base amount of $0.24
charged per hundred gallons for 0, to 15 000 4gallons Thé usage rates are in addition to the single-
family base rate of $28.00. Future rate studles will consider a mote aggressive inclined block rate
structure and an evaluation of seasonal rates tb reduce peak summer water use.
S 1,

Reclamation Opportunltleé s

5
The Town has evaluated reclamaﬁon oppbrmmnes but has detetmined that reuse oppotrtunities are
cutrently not feasible. The prn has installed putple pipe, which is pipe typically used for reclaimed
water, at vatious, locatmns throughout the Town, but the netwotk is incomplete. Furthermore, the
existing wastewater tteatment plant does not have the ability to treat wastewatet to an acceptable
standard for feclaitned purpOSes Significant upgtades to the wastewatet treatment plant and the
1nsta]lat10ﬁ .of substantml Jetigths of purple pipe would be necessary to provide reclaimed water to
cus%omers 'y |

If the was?egvater treatment facility was upgraded to treat wastewater to an acceptable standatd, the
Town would need to obtain a reclaimed water use petmit to put reclaimed water to a beneficial use.
One of the most difficult hurdles to obtaining a reclaimed water use permit is the water right
impairment analysis. Under this analysis, the impact of reducing the amount of wastewater discharge
is viewed similatly to 2 new consumptive water tight from the Mashel River and the reclaimed water
petmit can only be granted if thete is no impaitment of any other water right holdet, including
minimum instream flows. The potential for not meeting instream flows throughout the year exists
for the Mashel River, and closing the tiver from June 1 to October 31 would prevent reclaimed
water from being used duting this period. Unfortunately, this is the same period when the Town
would logically be looking for teclaimed water supply to offset or cover irtigation demand, which
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Water Use Efficiency Program

accounted for approximately 10 percent of the Town’s billed consumption in 2011. Outside of the
summer months, when the reclaimed water could be stored or utilized, thete is likely minimal
demand for a water supply that cannot be put to potable uses.

Due to the difficulty associated with obtaining a teclaimed water use permit for summer water use
and the high cost of upgrading the wastewater treatment plant and purple pipe network, additional
reclamation opportunity investigations will not be completed by the Town at this time.

Selected Measures e

The Town has chosen to implement four different WUE measures in addmon to those that are
mandatory or required to be evaluated. Each of the chosen measures will be 1mp1émented for the
two ptimary customer classes (i.e., the single-family class and the mul;h famey/ commeicial/school
class). The Town’s WUE program, therefore, counts as eight WUE rﬂqasuges Whlch ckeeeds the

2
requirement of five WUE measutes based on the humber of serylcc connecttons“ oy

g
]

Conservation Rate Structures , s TN By

, VLt T ‘
Evaluating rate structures to increase water demand efficiency is . requlﬂrctla‘ per WAC 246-290-
100(4)(J)(iv), but actually implementing of a conseryatlon rate structute counts as a WUE measure
per WAC 246-290-810(4)(d). The Town is unElemeﬁuhg an mchnmg’-'block rate structure for its
customers. Since this measute is nnplementeﬂ ’for all customef classes, it counts as two WUE

measures for the Town’s program. “ v-’; N
%,

Notifying Customets About Leaks on Thelt Ptopert}? ',

Notifying customers of unusually hlgh Wgatet ills' pqtentlally caused by a leak on the customet’s
property counts as a WUE rneasﬁx;e per WAL 246- -290-810(4)(f). When the Town’s metet reader
notices an unusually high metet readxglg, the Towh contacts the ptopetty owner and advises the
customer to search for leaks Since the *I(a)wn notifies customets in all customer classes of unusual
high meter readings, 1t counts <as two \WUE hxcasures for the Town’s program.

Customer Educatl;)n , ta 3 . E

Customer education that A8 caméd out more than once a year counts towards meeting the program
reqmrements ‘for WUE measurcs 4The Town will provide petiodic customer education, in addition
to the annul CCR by peﬁodlcally posting water tips on the Town’s Facebook page. Since this
measuré i8, l;elngﬁlmplemented for all customer classes, it counts as two WUE measures for the

Towh, s program :"?5
Water Blll §howmg éonsumptlon History

The Town WIR continue to provide all of theit customers with consumption history and will include
conservation messaging on water bills. If implemented, this will count as two additional WUE

measures for the Town’s program.
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TOWN OF EATONVILLE

Water Use Efficiency Program Schedule and Budget

The WUE measures described in the previous section and selected for implementation by the Town
are summatized in Table 3 with their cotresponding schedule and budget. The successful
implementation of this program is expected to achieve a 6 percent per capita water use reduction by
the year 2018 and an 8 percent per capita water use reduction by the year 2032, as shown in Chatt 1.

Table 3 i
WUE Program Schedule and Budget ‘ \

‘Water Use Efficiency Measure I Schedule | Budget |
_ : Mandatory Measures T e o
Source Meters : o ] Ongoing | O&MFunded
‘Service Meters - ~ | Ongoing |  'O&MFunded
‘Meter Calibration . o a7 ] -Ongoing .| O&MFunded .
- Wafer Loss Control Action Plan/Leak Detectlon T | Ongoinc  $1,000/yr -
.’Customer Educatlon Annual Consumer Conf dence Report " $1,000/yr

‘_ Measures That Must be Evaluated

Rate Striicture?. , L e : | 2016 ..., 340,000 I
R : LE : Selected Measures : ; ERE et

' Notlfylng Customers About Leaks on Their Property e Ongomg | O&MFunded-
Customer Education - Facebook Tips "1 Ongoing | O&MFunded -
Water Bill Showmg Consumptlon Hlstory f D Ongomg’ o O&M'Furidéd’ = &

1 = When the Towns budget aIIows addltlonal resources vwll be utlllzed for leak detectlon
2=Rate structure budget reflects estlmated water rate study cost.

a7 N o
Water Use!E"fﬁcienc?y Prograin Evaluation and Reporting

The Town W111 cohtimﬂle to évaluate overall demand, per capita and per ERU water use, and the
amou?t of DSL dg an anttual basis. The Town will evaluate the petformance of its WUE program
and 1rnp1emeﬁted measures by analyzing demand data and determining the long-term trend towards
reducing " water usagé per capita and meeting WUE goals. If the program momtormg shows that
progress towards meeting the WUE goals is not being accomplished, more rigorous program
melernentanon or additional program items will be considered, along with a cost-effective
evaluation of measures.

The Town will continue to provide annual WUE, petformance trepotts to its consumets in the CCR,

and will detail the results of water use monitoting and progtess towards achieving the system’s WUE
goals. A copy of the Town’s 2011 CCR is included in Appendix M of the Town’s WSP.
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Chart 1
WUE Program Projected Water Savings
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Water Demands

INTRODUCTION

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

Demands on the water system determine the size of storage resetvoits, supply facilities, watet mains,
and treatment facilities. Several different types of demands were analyzed and are addressed in this
chapter, including average day demand (ADD), peak day demand (PDD) peak hour demand
(PHD), fire flow demand, future demands, and a water use efficiency demand reduction forecast.

The magnitude of water demands is typically based on three main factots: 1) population, 2) weather,
and 3) water use classification. Population and weather have the two largest impacts on water system
demands. Population growth has a tendency to increase the annual demand; whereas, high
temperature has a tendency to inctease the demand ovér a shott period of time. Population does not
solely detetmine demand, because different populations use varying amounts of water. The use
varies based on the number of users in each type of customer class, land use density, and ittigation
practices. Water conservation efforts will also 1mpact demands and can be used to accommodate a
portion of system growth without incteasing a system's supply capacity.

Certificate of Water Availability

In accordance with the requirements of the Growth Management Act (GMA), the Town of
Eatonville (Town) must identify that water is available pnor to issuing a building petmit. A
"Certificate of Watet Availability" (CWA) is issued if there is sufficient water supply to meet the
domestic water service and fire flow tequirements of the proposed building. The requitement 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. To assist governments with
implementing these requirements, the Depattment of Health (DOH) has developed a handbook
titled Guidelines for Determining Water Availability for New Buildings.

CURRENT POPULATION AND SERVICE CONNECTIONS

Residential Population Served

The population within the Town limits was 2,775 in 2011. The Town setrves watet to approximately
21 customer connections outside of the Town limits along Eatonville Highway and near the
intersection of Hilligoss Lane and 428t Street East. At approximately 2.78 people per tesidence, an
estimated 60 additional people are served outside of the Town limits.
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CHAPTER 4

In 2011, the Town provided water service to an average of 1,036 customer accounts, of which
approximately 870 or 84 percent of these accounts wete single-family residential customers, 160
accounts or 15 percent were multi-family tesidential, schools, commercial and other customers, and
6 accounts or 1 percent wete fire hydrants and fire sprinklers.

Water Use Classifications

The Town has divided all water customets into categories based on water meter size and customer
class for billing purposes. For planning putposes, the water customers have been distributed into
three different groups — single-family residential; multi*family residential, schools, commercial and
othet; and fire sprinklers and fire hydrants. The demand analysis that follows will report on the
watet use patterns of these three user groups. i

EXISTING WATER DEMANDS

Water Consumption

Water consumption is the amount of water used by all customers of the system, as measured by the
customers’ meters. Table 4-1 shows the histotical average number of connections, average annual
consumption, and average daily consumption per connection of each customer class for the Town
from 2008 through 2011. Data between 2004 and 2007 was unavailable due to a new billing system
that was introduced in mid-2007. :

As shown in Chart 4-1, the single-family residential class represents approximately 84 percent of all
connections, but only 70 petrcent of total system consumption, as shown in Chart 4-2. This is due to
the lower consumption per connection of the single-family residential customers as compated to the
other customers. As shown in Table 4-1, the single-family residential customers use an average of
approximately 177 gallons per day (gpd) per connection, compared to the multi-family, school,
commercial and other customets that use an average of approximately 407 gpd per connection, and
the fire sprinkler and fire hydrant customers that only use water occasionally. The higher
consumption of non-single family customets is expected, since these customers include multi-family
residential customets whete one connection typically serves several units, and commercial customers
that include the system’s highest individual water users.
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Table 4-1

Average Annual Metered Consumption and Service Connections

s Customer Class

Year

 Single Family

“Muiti-Family, Schools

2008 -

2009

2010

2011 .

2008 ]

2009

2011 |

. Average
2008 | -

492 ..

Daily Consumpti

on Per Conn

2009

206

2010 |-

2011 |

The general decline in average annual consumption from 2008 to 2011 for all customer classes is
shown in Table 4-1. In 2011, the single-family residential customers used an average of 8 percent
less water than in 2008. The customer class consisting of multi-family residential, schools,
commercial and other users also shows a decreasing trend in water conisumption pet connection.
The decline in consumption is likely due to the Town’s water use efficiency effotts.
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Chart 4-1
2011 Water Connections by Customer Class

Single Family
84%

~ Chart 4-2
2011 Water Consumption by Customer Class

Single Family
70%
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Table 4-2 shows the largest water usets of the system in 2010 and their total amount of metered
consumption for the year. The total water consumption of these 11 water accounts represented
approximately 15 percent of the systet’s total consumption in 2010. The list of accounts in the table
consists of schools, multi-family residences, commercial facilities, the sewer treatment plant, and a
church. In 2011 2a leak was found at Keybank, the foutth largest water user in 2011. The fix was
repaited in 2011 and Keybank is no longet one of the largest water usets in the system.

Table 4-2
2010 Largest Water Users

. Name | Address | Yearly Consumption (gals)

Eatonville School District lrrigation” [209 Washington Ave N o
Town of Eatonvile Sewer Plant_|370 Mashell AveS
NyboRediMixConcrete {675 Center StE
Keypank -~ =
Eatonville School District Sprinkler [302 &
Eatonville School District Gym - |30:
Malcom's Laundromat ~ ~ [a20Center StE#Ad .
Glacier Village Apartments  |212 Glacier AveN
DakaInc.Apartments ~ |206 CarterStE.
Westwood (John Hightower) [815 Eatonville iy W .
_Eatonville Baptist Church ~~ [825 Eatonville Huyw

Largest Water Users Total
Water System Total -
Percent of Total

Demand for residential and commetcial customers vaties throughout the yeat, typically peaking in
the hot summer months. Residential and commercial customers often peak at different times or
have different peaking factors because their uses differ. The demand for single-family residential
customers in the Town generally peaks in August as shown in Chart 4-3. For the Town, the demand
for the multi-family residential, schools, commercial and other customers also peaks in August, as
shown in Chart 4-4. However, the peak month consumption versus average month consumption
factor for multi-family residential, schools, commetcial and othet customers in the Town’s water
system is slightly higher than the peak month consumption versus avetage month consumption
factor for single family residential customers, indicating that the non-single family class expetiences
slightly higher peaks than the single family class as indicated in Chart 4-5. The WUE Program in
Appendix F will evaluate the potential water savings available from the customer classes with the
higher peaking factor.
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Chart 4-3
Historical Monthly Single-Family Consumption
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Chart 4-5
Average Monthly Peaking Factors by Customer Class
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Water Supply

Water supply, ot production, is the total amount of watet supplied to the system, as measured by the
meters at each supply soutce. Water supply is different than water consumption in that water supply
is essentially the recorded amount of water put into the system, and water consumption is the
recorded amount of water taken out of the system. The measured amount of water supply in any
system is typically larger than the measured amount of watetr consumption, due to non-metered
water use and water loss (i.e., distribution systemn leakage). Table 4-3 summarizes the total amount
of water supplied by the soutces for 2004 through 2011 and the calculated ADD for each year.
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Table 4-3
Historical Water Supply and System Demand
Population | Population Total Average Daily Average Demand_ :
: in Town ‘Outside Populatlonr Annual Supply - Demand Per Caplta
Year | Limits ~ Town Served - (gal) - (gpm) ;
2004 | 2,310 60 | ‘2370 ' ‘106102043' LT202
2005 | 2385 - 60 2445 | 109419274 | 208
2006'| 2460 | 60 | 2520 | 126053920 | = 240
2007 | 2534 | 60 | 2504 | 164323600 | = 313
2008| 2609 | 60 | 2669 | 126530000 | o241 |
2009 | 2683 | 60 | 2743 | 132585000 | 252 ]|
2010| 2758 | e0 | 2818 | i32008000 | 251
'.2011' 27715 | 60 ‘f.',."’z',éssf . %,1'23;"7'73'.606 1. 235
Mos 2011 R :

1= Rlver supply data is mlssmg for 2006 and the annual ‘upply quantlty i Iower than the actual amount supplied

In general, the Town expetienced a trend of i 1ncreas1ng water supply, or system-wide watet demand
between 2004 and 2007, as shown in Table 4-3, due to system—w1de growth and the associated
increase in water usage. The decline between 2007 and 2011 is likely due to watet use efficiency
practices, the replacement of old water mains, and the répair of water main leaks to dectease water
supply. The ADD has remained relaﬂvely steady for the last 4 yeats.

Table 4-3 also ptesents the computation of the demand pet capita for 2004 through 2011. Although
the average demand per capita has fluctiated, the average demand per capita for the last 4 yeats is
128 gpd, which is a 16 petcent reducnon from the average demand per capita of 153 gpd per capita
repotted in the previous Water System Plan (WSP). The average pet capita demand is used later in
this chapter to forecast water demands in future yeats, based on future population estimates.

Table 4-4 shows the average demand of each of the Town’s pressute zones, based on 2011 master
meter data. The master meter supply data in Table 4-4 was used for the existing demands in the
hydraulic model. The total master metet supply data in Table 4-4 is less than the annual supply in
Table 4-3 due to water usage for treatment purposes and potential leakage between the sources of
supply and the master meter, which will be discussed latet in this chapter.

Like most other water systems, the Town’s water supply vaties seasonally. Chart 4-6 shows the
historical amount of water supplied by the Town’s soutces for each month from 2008 to 2011. As
shown in Chart 4-6, water supply increases significantly during summer months, primarily due to
lawn watering. The Town’s highest water use typically occurs in July and August. Watet production
from the Mashel River is added to the system to meet the additional demand during these peak
petiods, as shown in Chart 4-7.
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Table 4-4
2011 Demands by Pressure Zone

Pressure | Mas

Chart 4-6
Historical Monthly Water Supply
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Chart 4-7
2011 Monthly Water Supply by Source
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Distribution System Leakage

The difference between the amount of water supply and water consumption is the amount of
distribution system leakage (DSL). The amount of DSL in a water system is calculated as the
difference between the amount of water supply and the amount of authotized water consumption.
There are many sources of DSL in a typical watet system, including watet system leaks; inaccurate
supply metering; inaccurate customer meteting; illegal watet system connections or water use; fire
hydrant usage; water main flushing; and well backwash and malfunctioning telemetry and control
equipment resulting in reservoir overflows. Several of these types of usages, such as water main
flushing, fire hydrant usage, and well backwash, may be considered authorized uses if they are
tracked and estimated. Although real losses from the distribution system, such as reservoir overflows
and leaking water mains, should be tracked for accounting purposes, these losses must be
considered leakage. The Water Use Efficiency (WUE) Rule, which became effective in 2007,
established a DSL standard of 10 petcent of less based on a 3 year average.

Table 4-5 repotts the total system leakage and the disttibution system leakage for 2008 through
2011. Total system leakage is based on the difference between the amount of water supplied by the
sources and the total authorized consumption. The rolling 3-year average for total system leakage in
2011 was approximately 31 percent. Distribution system leakage is based on the difference between
the amount supplied by the master meter after the supply water is treated and the total authotized
consumption after the master meter. The rolling 3-year average for DSL in 2011 was approximately
16 percent.

The total supply production and the total master meter supply differ by approximately 28 million
gallons (MG) per year tesulting in the two different leakage rates. Approximately 4.5 MG of the
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28 MG is authotized consumption utilized in the treatment process for backwash, filter cleaning,
and water quality testing. A pottion of the leakage at the water treatment plant (WTP) site is due to
known clear well leaks. The Town plans to further investigate the clear well leakage and locate any
on-site leakage as a capital improvement project, which is identified in Chapter 9. The total
production and total system leakage will be utilized for ptojecting demands and water system
analyses.

Table 4-5
Distribution System Leakage

2008 | 2009

- : Authonzed Consumptioh'(AC) iy
Metered Customer Use (1,000 gal) el g 85 608
Construction/Hydrant Meter Use (1, 000 gal) =
Fire Department Usage (1, 000 gal)
Hydroseeding (1,000 gal)
Flushing (1,000 gal) - PR
Treatment Plant Water Usage (1 000 gal)
Total Authonzed Consumptlon (1 000 gal)

Gl o Total Productlon (TP) : O ‘
‘Total P;oduction (1,000 ga) . | 126 539| 132 585| 132 098 | 123 773|
T "~ Total System Leakage (TP-AC) ' 7 ST
Total System Leakage (1,000 ga) -] 35998 36 301 45, 196 '38.763 :
Total Systemleakage (%) . = . | 284% | 27.4% | 34.2% | 31.3% ||
Rolllng 3—Year Average DSL (%) T T T 28% ‘*’28%,:_; B 30% """ 7"1’:1‘%:'”/~ 1
- ' Total Master MeterSuppIy aMm) S A
‘Total Master Meter Supply (1,000ga) | 103 892| 105 34s| 102 055| 95 713 |
Distribution System Leakage (TMM-AC)' o
Total Distribution System Leakage (1,000 gal) | 17,914 | 13,625 | 19,715 | 15,265 !
Total Distribution System Leakage (%) , | 17.2% | 12.9% | 19.3% ; ‘j15,9%
Rolling 3-Year Average DSL (%) = =~ 17% 15% | . 16% | 16% :

1 =AC in the DSL equation does not mclude “treatment plant water usage" since the water is utlllzed o
pnor to the master meter : .

The amount of DSL in the Town’s distribution system has been as low as 12.9 percent in 2009 and
as high as 19.3 percent in 2010. Although eatlier years ate not shown in Table 4-5, the Town
expetienced DSL as high as 26 percent in 2007. Thus, the Town has managed to decrease DSL in
the system by repaiting watet main leaks and reducing the usage of non-metered watet for
construction projects. The DSL petcentage is utilized for compliance with the WUE requitements.
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The Town plans to decrease the amount of DSL by petfotming more leak detection on its system
and repairing the leaks found to reduce the amount of water lost. The Town will continue to tecord
the water used for construction, flushing, and fite depattment uses. The Town will also implement
the WUE Program contained in Appendix F.

Equivalent Residential Units

The demand of each customer class can be exptessed in terms of equivalent residential units
(ERU’s) for demand fotrecasting and planning putposes. One ERU is equivalent to the amount of
water used by a single- family residence. The number of ERU’s represented by the demand of the
other customer classes is detetmined from the total demand of the customer class and the unit
demand per ERU from the single-family residential demand data.

Table 4-6 presents the computed number of ERU’s for each customer class for 2008 through 2011
for the Town’s setvice area. The demands shown ate based on supply data ‘that was computcd from
the consumption of each class and the average amount of total system DSL from each year. The
demand per ERU for 2011 was 274 gpd. This lies in the typical range of between 250 and 300 gpd
for single-family demand in the Puget Sound area. .,
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Table 4-6
Equivalent Residential Units (ERU’s)

_Average Average Annual .
o Numberof Demand ‘ Demand per ERU
Year. Connections (gallons) (galldayIERU)
SIngle Fam|ly ReSIdentlal (ERU Bas:s)
2008 865 89408312 | 283
2009 | 881 | 96164349 | 209 -
2010 | 84 | o4770817 | 207 .
2011 | . 870 . | 87083778 | - 274 .

Multi-Family Residential, Schools, Commercial, Other
2008 | 161 | srasoess | as3 | s |
2000 | 156 | 36420851, | . 209 . . | . 334
- 2010 157 | 37327183 | 207 | 3aa. |
» 2011 : 160 o .:;36 7'1:9 222'_-' 1T = 27.4_-. 367

i F|re Sprlnklers; Hydrants T
R
0 oo o omal ]

2008 .
2010 -
- 2011

lo|o|o|lo

- A , LSystem-Wlde Totals :
2008 | - 1032 | 426539000 | - - 283
2009 | - 1,043 | 132,585,000 209
2010 | 1,037 ' | 132098000 | 207 -
2011 1,036 | 123,773,000 274

Average Day Demand

Average Day Demand (ADD) is the total amount of water delivered to the system in a year divided
by the number of days in the year. The ADD is determined from historical water use pattetns of the
system and can be used to project future demand within the system. ADD data is typically used to
determine standby stotage requitetnents for water systems. Standby storage is the volume of a
reservoir used to provide water supply under emetgency conditions when supply facilities are out of
service. Water production recotds from the Town’s sources wete teviewed to determine the system’s
ADD. The system’s ADD from 2004 through 2011 is shown in Table 4-3.
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Peak Day Demand

Peak Day Demand (PDD) is the maximum amount of water used throughout the system during a
24-hour time petiod of a given year. PDD typically occuts on a hot summer day when lawn watering
is occutring throughout much of the system. In accordance with W.AC 246-290-230 - Distribution
Systems, the distribution system shall provide fite flow at a minimum pressure of 20 psi during
maximum day demand (i.e., peak day demand) conditions. Supply facilities (wells, springs, pump
stations, interties) are typically designed to supply water at a tate that is equal to or greater than the
system’s PDD.

The PDD is typlca]ly determined from the combined flow of water into the system from all supply
sources and reservoirs on the peak day. The Town’s PDD likely occutred duting the week of July
31, 2009 when the sources of supply expetienced a peak supply rate of 587 gpm and tetnperatures
approached 90 degtees Fahtenheit in the Town. While the Town’s dally supply information is
available for that week, the reservoir flow data is not available; therefore, the system’s PDD could
not be computed based on actual system data. Instead, a typical PDD/ADD factot for the Puget
Sound region of 2.50 was applied to the system’s actual ADD. This fesu.lted in an estimated PDD of
631 gpm for the peak day in 2009 as shown in Table 4-7. "

Peak Hour Demand

Peak Hout Demand (PHD) is the maximum amount of 3 water used throughout the system,
excluding fire flow, duting a 1 hour time period of a given year. In accordance with W.AC 246-290-
230 - Distribution Systems, new pubhc water systems of ddditions to existing systems shall be designed
to provide domestic water at a minimum pressure of 30 psi duting PHD conditions. Equalizing
storage requitements are typically based on PHD data

The PHD, like the PDD, is typlcally detctrmned from the combined flow of water into the system
from all supply sources and resetvoirs. Houtly water production records and chart recordings of
reservoir levels were not available for the Town’s supply and storage facilities. Therefore, the
system’s PHD could not be computed based on actual system data. Instead, it was estimated by
applying a typical PHD/PDD ratio of 1. 80 to the system’s estimated PDD amount. This resulted in
an estimated PHD of 1,135 gpm for the peak hour as shown in Table 4-8.

Table 4-7 also shows the peaking factors of the water system based on the ADD, PDD, and PHD
data presented above. The PDD/ADD ratio of 2.50 is within the typical range of 1.2 to 2.5 fot most
systems. The estimated PHD/PDD ratio of 1.8 is within the typical range of 1.3 to 2.0 for most
systems. These peaking factors will be used later in this chapter in conjunction with projected ADD
to project future PDDs and PHDs of the system.
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Table 4-7
Peak Day Demands and Peaking Factors

. Peak Day Demand Data

Fire Flow Demand

Fite flow demand is the amount of Water requlred duﬂng ﬁre fighting as defined by applicable
codes. Fite flow requiremeénts ate established for individual buildings and expressed in terms of flow
rate (gpm) and flow duration (houts). Fighting fires imposes the greatest demand on the water
system because a high rate of water must be supplied over a short petiod of time, tequiring each
component of the system to be propetly sized and configured to operate at its optimal condition.
Adequate storage and supply is useless if the transmission ot distribution system cannot deliver
water at the required rate and pressure necessary to extinguish a fire.

General fire flow requirements were established for the different land use categoties to provide a
target level of setvice for planning and sizing future water facilities in areas that are not fully
developed. The general fite flow requlrement for each land use category is shown in Table 4-8. The
watet system analyses presented in Chapter 7 are based on an evaluation of the water system for
providing sufficient fire flow in accordance with these general fire flow requitements. The fire flow
requirements shown in the table do not tecessatily equate to actual existing or future fire flow
tequirements for all buildings, since this is typically based on building size, construction type, and
fire suppression systems provided. Imptovements to inctease the available fire flow to meet actual
fire flow tequitements greater than those shown in the table shall be the responsibility of the
developet.
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Table 4-8
General Fire Flow Requirements

Flre Flow Requirement
fo f-.(gpm)

o000
a0
2800
2500

FUTURE WATER DEMANDS

Basis for Projecting Demands

Future demands were calculated from the results of the emsi:mg per caplta demand computatlons
shown in Table 4-3 and the projected populanon data from Chaptet 3. Future demand projections
were computed with and without water savings expected from implementing WUE measures
contained in the Town’s WUE Program in Appendix F. The calculated future per capita demand of
128 gpd was used for all demand projections without savings from WUE measures. The per capita
demand was reduced to teflect the WUE goals and used as the basis for future water demand
projections with implementation of the WUE Program. The Town’s WUE Program presents a goal
to reduce the 4-year rolling average dernand pet. capita by 6 petcent by the year 2018 and by 8
percent by the year 2032, :

Future demands for the hydraulic model weze calculated from the results of the total master meter
supply data shown in Table 4-4. Differences between the master meter supply and per capita
demand is discussed carher in this chapter.

Demand Fore'casts and Conservation

Table 4-9 pfcéents the 1-yeat, 2-yeat, 3-year, 4-year, 5-yeat, G-year, and 20-year water demand
fotecasts for the Town’s water system. The actual demand data from 2011 and the estimated
demand for 2012 ate also shown in the table for comparison putposes. The future ADDs were
ptojected based on population estimates for the given years and the estimated demand per capita
values. The future PDDs and PHDs shown wete computed from the projected ADDs and the
existing system peaking factors shown in Table 4-7. The future demand projections ate also shown
with and without estimated reductions in watet use from achieving WUE goals.

The analysis and evaluation of the existing watet system with proposed improvements, as presented
in Chapters 7 and 9, is based on the 20-year projected demand data without WUE reductions. This
ensures that the futute system will be sized propetly to meet all requirements, whether or not
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additional water use reductions are achieved. Howevet, the Town will continue to pursue reductions
in water use by implementing the WUE Program contained in Appendix F of this WSP.

Table 4-10 presents the existing and projected ERU’s of the system. The 6-year and 20-year ERU
fotecast is based on the projected water demand data. The histotical and projected water demand
and ERU data from Tables 4-9 and 4-10 are also shown graphically in Chart 4-8.

Table 4-9
Future Water Demand Projections
2011 | 2002 | 018 | 2084 | 2015 | 2008 | 2007 | 2008 | ‘2018 | 2032
e Actual ! | Profected | Projected | Projected | Projected [ Projected Projected | Proje Projected | Projected
. ‘Description b Uty f(+2yrs) | (¢ 3yrs) | (+4yrs) | (+ 5 yrs) (+7 years)| (+ 20 yrs)
S " PopulationData . . T
Population Servad ? : | 2835 | 2845 .| 2862 .} 2608 :| 2979 | 5067 | 37z |. 3206 | ‘3498 | 6830
Increase from Base Year 2011 . S M0 L 1 oo 7| aaa | 2s2 | aar. | aet § )
: SR . : Demand Basis Dafa (galidayleapita) >~ 0w e e :
Avg Day Dernand without WUE Sl oAz 128 -} idze o] ez | coaze | a2 | 428 e of nd28 ] o428
Avg Day Demand with WUE ) 124 | 123 o} 422 420 <420 .} 18 s
. | agom
Demand withotit WUE o ask | ees | grs | 2e2 | o283 ] 311
Demand with WUE .. P j as7. ) ciaez | oes i Logvs i 282
e : S ' Peak Day Demand (gpm) o . U
Demand without WUE X | 589 632 | 634 .| 846 | ‘es2 w81 | 705 | -~ 738 | cgvr ] 1208
Damand with WUE . . ] . 627 633 .| 642 654 ] ..670 .| ‘689 ) 730 .f ‘4,482
Rt Peak Hour Demand (gpm)_ R
Demand without WUE C ) tbeo | 1038 ] 41 ] Ade3 ] 1492 1227 | 4268 :} 1,319 ;| 1,300 -] 2,332
Demand with WUE - ) 4120 | 1,140 | 4,156 1478 |- 4,206 | 1,238 | -1,313 5| 2,146
1= 2044 Pe'al‘(D'ayrﬁemn‘nd and Peak Hour Demarid values are baséd.onihaacfunlAve}ag; Day Demand amounts for the year and aiﬂrhnjﬁil S ' L
peaking factors, and do not ssarlly rep t actual peak s for this year. * - o
2 = Populati Sen\gadls’ﬂ-- i 'Twn, P " ion plus an esti ‘Bp i outside of the Town limits.
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Table 4-10
Future ERU Projections

‘ Actual . PrOJected ~
Description 2011 2012| 2013 | 2014| zo15| 2016 | 2017| 2018] 2019 | 2032

Demand Data (gpm)
Avg Day Demand without WUE | 235 | 253 | 254 | 258 | 265 | 273 | 282 | 203 | 311 | 518 |

ERU Ba5|s Data (galldayIERU) S
Demand per ERanthoutWUEl 274 289 | 289 | 289 | 289 | 289 | 289 | 289 | 289 | 289

Demand per ERU WIth WUE e ;288 "285_ 2'8’3' 280, 277' 274 | 271 | 271 ] 265]
‘ Equwalent Res1dent|al Umts (ERUs) , L
Total System ERUs | 1,237 |1 259]1 262[ 1287|1 318[1 357]1 4o4|1459|1 543]2 5so|
Chart 4-8
Future Water Demand and ERU Projections
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