FREELAND WATER &
SEWER DISTRICT

ISLAND COUNTY WASHINGTON

HARBOR HILLS WATER

SYSTEM PLAN UPDATE
WA DOH ID # 33860V

G&O #19611
MARCH 2020

<<

T B R

CONSULTING ENGINEERS




FREELAND WATER &
SEWER DISTRICT

ISLAND COUNTY WASHINGTON

HARBOR HILLS WATER

SYSTEM PLAN UPDATE
WA DOH ID # 33860V

G&O #19611
MARCH 2020

<

Gray & Osl:)orne, Inc.

CONSULTING ENGINEERS




—Lomm

TABLE OF CONTENTS

OVERVIEW ...ttt e ettt ettt ettt et et e e e e e e e e e emmmreeaeeaaeas 1
COoNSIStENCY STAEMENL........coiiiiieeeieiii e 2.
State Environment Policy ACt (SEPA)..........ooviiiiii e 2
SErVICE Area AQIEEIMENL........uuiiiiiiiiiiiiiiieeeei ettt ettt e e e e e e e e s amme e e e e e e e e e 2
PUDIIC MEELING.. ..o e e e e e e ameeas 2
Resolution Adpting Water System Plan.............ooovviiiiiiii e, 2.
DESCRIPTION OFSYSTEM....uuttttttitereeeeetettsssssesseseeeeeeeeaaaaaeseasssssimmmeasassssessssnnnnnns 2
SOUICES Of SUPPIY. ..ot 2
Water Quality and Treatment..............coovvviiiiieeer e 6
Water Storage, Pumping, aneBsure Reduction...........cccovvvvvvvvviieeneeeeeeee. 11
DISHIDULION. ... erees bbb e e e e e e e e s e e e 12
WhOIESAIE SUPPIY. ..ttt 13
Other FACIHTIES. ...ttt et e e nnn s 14
PLANNING ..ttt ettt e e e e mmmr e e et e e e et e e e et s ameneeesaneeeen 14
SBIVICE ATBA ...ttt eeea bbbttt e e et e e e e e aaetae et e et eeeeeeaaaeeeaee e s s aaeeas 14
Population and Cismer Growth Projections.............ccccuvvvviiieemnciiiivininenee. 15
Water Demand FOIECAST........uuuiiiiiiiiiiii ettt 17
CAPACITY ANALYSIS .ottt ieeeeeitie e e e e ettt oottt e e e e e ettt e e e e e e et mmme e st e e e e e eeanan e eeas 19
Water Source CalCulations...........coooiiiiiiiiiimee e 19
System Capacity from Annual Volume.............oiiiiiieeciniiiiinnnnnn. 20
System Capacity from Instantaneous Water Right.......................... 20
System Capacity from Instantaneous Well Pump Rate................... 20
Water Teatment System Calculations................ooovvvieiiiiieeeee e 20
Storage CalCUlAtiONS.........ccciiiiiiiiii e 20
Operational Storage (OS).......coovvvviiiiiiiiiimeee e eeernaaans 21
Equalizing Storage (ES)........coooiiiiiiiiiiiieeeeiiiiiieee e 21
Standby StOrage (SB).......uuuuiiiiiiii e 21
Fire Suppression Storage (FSS).........oooiiiiiiiiiiee e 22
Dead Storage (DS).....uuuuuureiiiiiiie e eeeen e 22
Hydraulic MOEL.........oooiiiiiiii e 24
Hydraulic Modeling Software............oooeeiiiiiiiceeee e 25
Model ASSUMPLIONS .......iiiiiiiiiiiiiiieeieeeiiiieieie e e e e e e s eeeeeaeae s 25
MOdEl SCENAIQS.......uuuiiiieie e e eeeaaeees 26
Model CoNAIIONS......ccooiiiieieeeeeeemr e e 27
Peak Hour ANAlYSIS.........uiiiiiiiiiic e 28
Available Fire FIOW ANAIYSIS........uuuiiiiiiiiiiiiiiiieeeiieeeeeeeee e 28
RECOMMENDED IMPROVEMENTS. ....ttuieettetttiaaeeeeesimmmeessi e eeeeeennaeeeseessmmmeessnnns 29
CAPITAL IMPROVEMENTPROGRAM .....uiiiiiiiiiiiieeeieeiiiiise s e e eeeeetnnnaeeeeeessnmameees 30
FINANCES. ..ttt ettt m ettt e e e et et e e e e e e annmeeeeenannes 31
STANDARD PLANS AND SPECIFICATIONS....ccctuuiieeeeeeriineeeeaeneeeeeesnnneeeseeensnnns 34
OPERATIONS ANDMAINTENANCE .....eeitetttiaeeeeeeiisamsi e e e e eessnas e e e e eenenmmmennnees 34
Water Use EffiCIENCY......cooiiiiiiiiitieees s 34
Water Shortage Response Plan...........ooooviiiiiiiiiiie e 36



CrossConnection Control Program...........cceeeiiiee e e ceeeiiiiii e eeen 36

Wellhead ProteCtion Plan............iiveiiiiiie e e 37
EMErgency Plan........... oot s 37
Safety Program........cooviiiiiiiiiiii ittt e e e e e e e e e enen s 37
MaintenNanCe SCEAUIE............ui i e 37
S (o = o I ] | =S T 38
MUNICIPAL WATER LAW ..ottt e et s e e et e s s mmmeaae e s seaaeaseanns 39



O©CoO~NOUILPA,WNBE

|Z
©

O©CoO~NOOUILPA,WNBEF

LIST OF TABLES

Table Page
SOUICES Of SUPPIY...ciii ettt e e e e e e e ean 4
Water RIGNTS. .. ..o 6
2018 Lead/Copper Monitoring RESUIS.............uuvviiiiiicreeeeeiceee e 7
2019 Disinfection ByproducCt RESUIS...........ccooiiiiiiiiiic e, 7
Raw Water Quality Summarginorganic ChemicalS...........ccceeeeeiiiivieeeennn 9
Distribution System Water Mains...........coooooiiiiiiiiime e 12
Distribution System APPUItENANCES.............coevviviiiirimmmeeee e e 12
Buildout Number of CUSIOMELS.........coooviiiiiiiiiiieeme e 15
Number of Retail ERUS..........cccoiiiiiiiiiiiieeeiiiiiiiiie e 16
AnnualWater Production and Consumption HiStory.........ccccceeeeviiiiicceeeennn. 18
Storage Requirements (gallonsyVell 3 Only.........cccoooeeeiiiiiiiiiiicen e, 23
Storage Requirements (gallonsyVell 3 and the South Well........................ 23
Summary of Source and Supply ERUS.............uiiiiiiiiiiee e 24
PRV SEUIINGS ...ttt e 26
Modeled System CoNItiONS.............uuueeiiiiiiiceeeeeiirrr e eren s 28
Capital Improvement PIan.............ccuuviiiiiiieeeiiiiiiiee e 31
2018 Quarterly Water Rates and Charges...............iiiccrveeeeeveiiiicieeeennn 31
Loan Repayment SChedule............oooicc e 32
REVENUE HISTOMY.....uiiiiiiiiie et eeee e e e 32
Assumed 2019 Revenue and Expenditures (Base Year for Forecast)......33
Routine System Maintenance Schedule..............ccooiviieeei e 38

LIST OF FIGURES

Figure On or Follows Page
WALET SEIVICE ATBA......cieeeiiiii e e eeeee e e e e e et e e e et e e s et e e eaba e e eaan e 2
MaJOr FACIITIES. ..o oot e e e e eeee s 2
Location of Water Quality Monitoring SiteS...........ccouvviiiieiiiieemeeceiiec e, 8.
4o ] 0110 T PP PPPPPRP 14
Schematic of Water SYStem.........ccoouviiiiiiiiiiieee e eree e 26
Hydraulic Model NOES...........ccuuiiiiiiiiiiieee e 26
Model RESUILIPHD 2018.......coniiiiiiiieee e sreme e e e e e aae s 28
Model RESUILIPHD 2028........on ittt e e sreme e e e aanees 28
Model RESUILIPHD 2038.......coniiiiiiiiiie et ereme e e e e aaees 28
Model Resultdmire FIOW20L18........coovniiiiiieeeeeeee et eemme e 28
Modd ResultsFire FIOW2028...........o i eeeme e 28
Model ReSultdmire FIOW2038........ooovniiieiii et e s eemme e 28



APPENDICES

Appendix A £County Consistency Statement

Appendix B £ServiceArea Agreement

Appendix C +Adopting Resolutiomnd Public Meeting Dagnens

Appendix D tWater RightDocuments (WFIPermits, ROE SelfAssessment

Appendix E £ Well Documents\(Vell Site Approvals, Well Logs, Pump Curves, Test
Reports, Covenants

Appendix F + Wellhead Protection PlaandSusceptibilly Assessments

Appendix G tWater Quality Monitoring Schedubnd Coliform Monitoring Plan

Appendix H tBooster Pump Curve

Appendix | £ Island County Franchise Agreement

Appendix J+ Easements fowater Main Across Golf Course

Appendix K zIntertieResolutionand Record Drawings

Appendix L +Model Results

Appendix M #Capital Project Cost Estimates

Appendix N +20-Year Financial Forecast

Appendix O £tFWSD Engineering and Construction Standards

Appendix P + Water Use Efficiency Performance Reports

AppendixQ +Water Shortage Response Plan

Appendix R £CrossConnection Control Program

Appendix S+ Emergency Plan

Appendix T £ FWSD Service PolicieandRules and Regulations

AppendixU +Response to DOH Comments



A. OVERVIEW

The Harbor HillsWater System (hereinafter referred to as the Harbor Hills system) is
classified by the W&shington StatBepartment of Health (WA DOH) as a Group A
Public Water SystemThe Freeland Water andeWver District (hereinafter referred to as
the District systempurchased thelarbor Hillssystemin 2007. The Harbor Hills system
initially was operated assatellite systemA vote to annex the Harbor Hills system into
the District failed.In 2015, a permanentntertie was installed between the two systems
to allow the Harbor Hills system to supply wholesale watarhgyhelevationarea via a
new District pressure zonie, the northvestportion of W K H ' L \gvaihysizStefiM he
intertie is alseequipped with a pressure reducing/sustaining feature to allow water to
IORZ LQWR Whiaid preséwelzariendef ®mergency conditions such as high fire
demand, water main break, or other system failure.

Both systems are managed by the Freeland Water & Sewer District Board of

Commissioners, elected by voters living within the boundaries of the Dideatibwing

WKH 'LVWULFWYV SXUFKDVH RI WKa&pbphed I8 R&JandLOOV V\VWHP
regulationgertaining to ownership and managemeperating programs (e.g., cross

connection control program), design standards, etc., to the operation of the Harbor Hills

system. General nformation on these aspects of the Harbor Millster System Pia are

provided in the various chapters of the V W L2QIBWdt&r System Plam@and included

in the appendices of this Plan

The information provided in this update of the Harbor HMater System Plaincludes

X Descrption of the current facilities ih updated distribution system
drawingsand computer schematic drawsng

X As-built details of the intertie from the Harbor Hills system to the Freeland
system

X Growth projections (i.e., past water usage and future water demand
estimate) and water righelf-assessment

X Capacity analysijancluding a update of the hydraulic analysis of the
distribution systemand

X Financialanalysis
The descriptions adome ofthe Harbor Hills programs (e.g., cressnnection control)
are the same as the programstifi@District. The various programs are discussed in

Section | of this plan.

Information on ownership, commissioners, and contract system operator are provided in
WKH 'L\208NaenIystem Plan

Freeland Water & Sewer District 1
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TheHarbor Hill watersystem currently supplie®26 ERUsas ofDecember 1, 2018The
WA DOH current authorized number of connections is 550 ERBased on the
planning analysis in Section wgtestimatel number ofbuild-out customers is

695 ERUSs. This numberincludesl1 customers in thelarbor Hillswholesale area
created by th€015 system inteie.

CONSISTENCY STATEMENT

Thelsland CountyConsistency Statemeistincluded in AppendiA.

STATE ENVIRONMENT POLICY ACT ( SEPA)

The WA DOH does not require SER@viewfor adoptionof a Water System Plamless
the system supplies more than 1,000 connections

SERVICE AREA AGREEMENT

The current Service Area Agreement between Island County and Harbor Hills is included
in AppendixB of this plan.

PUBLIC MEETING

The record of the public meeting discussing the water system plan is included in
AppendixC.

RESOLUTION ADOPTING WATER SYSTEM PLAN

7KH 'LVWULFWT{V UHYVR O 3yddnRp@ndiideti. ApgemliH ZDWHU
B. DESCRIPTION OF SYSTEM

The general configuration of the water system is groupedhirtoategories of

(1) sources osupply, (2) water quality and treatmer(8) water storaggoumping and
pressure reductiorid) distributior and(5) wholesale supplyThewater service area is
shown in Figure 1.

SOURCES OF SUPPLY
There arghreewells in theHarbor Hillswater system Well 3is anactive sourceand
the othertwo wells areemergency sourse A fourth wellis now abandoned anithe

District no longer has an easement toitis&lajor facilities are shown in Figutz

The South Wellalso known a%Vell 1, is located ora District-owned lot on the east side
of Honeymoon Bay Road approximat@f0feetsouth of Antelopd®rive. The well is

2 Freeland Water & Sewer District
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equipped with a Grundfos model 75S¥5, 7.5 hp submersible pumphe well has not
been operated in several years, but historically had a flow rate of 70Tgm80 by

80-foot parcel containing theell originally also contained 40,008gallon reservoir

with a pump statiothat dischargedirectly to the distribution systemn 2005 a raw
watertransmissiommain was installed from the well to the new water treatment plant on
Antelope Drive. This project was funded from @rinking Water Sta¢ Revolving Fund
loan. The reservoir and pump stationviedoeen abandonedlthoughthe reservoir and
pump houseemain The Board has decided to restart this sousca second fultime
source. The projecbtrestart this well is discussed in Section E, Recommended
Improvements.This wellwill be controlledfrom the water treatment plant through
existingunderground control cable installed along with the raw water transmission main.
This source is not prided with an emergency generator

The North Wel] also known a8Vell 2, is located on ®istrict-owned lot on the east side
of Honeymoon Bay Road approximatélyp00 feet north of Antelope DriveA
40,000gallon reservoir and pump station are located on the 80-ydsparcel. The

well is equipped with a Grundfos model 80S4@) 10 hp submersible pumihe well
has not been operated in several years, but historically had a flow rate of 8®genuo
inadequate fundsdmthe Drinking Water StatRevolving Fundoan, the 2005 project to
connect this well viaraw watertransmission line to the new water treatment plant on
Antelope Drive wasever started The wellremains connected tbe 40,006gallon on
site reservoir.These facilities i currentlyoff-line, but can be reactivated if needed
discharging directly to the distribution systeifhis source is not provided with an
emergency generator

Well 3 is located o Districtowned 1.89cre lot orthe north side of Antelope Drive
approximately 1,200 feetestof Honeymoon Bay RoadThe wellis connected to the
treatment plan completedin 2006 The wellwas initially equipped with a Grundfos
Model 2255250-10, 25-hp submersible pump thatipplied135gpm when pumpig
through the treatment systerfihe subsequent replacement pu@@rundfos model
150S200-11, 20-hp submersible pumgurrently supplies 115 gpmAfter treatment,
water is stored in two reservoirs, whishpply water to the distribution system via the
booster station on the sit€erthe supersedingater right, Well 3 is limited to a
maximum instantaneous withdrawal of 173 gpemergency poweor theWell 3
pump treatment plant, and boostationis supplied from the generator at the water
treatment plant.

TEL No. 2Well, also known asVell 4, is located on the east side of Honeymoon Bay
Road approximately 600 feet north of Reindeer Ra®nl.18,500gallon reservoir and
pump statiorwerelocated on the approximate-a0re parcel.Thereservoir angpump
house have been demolishéthe well pump has been removedithough the District
no longer has an easement to use this well, it retains the waterfoigthis well.

Freeland Water & Sewer District 3
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Table 1 summarizing the information of the sources of supphs copied from the
Washington StatBepartment of EcologgWA Ecology) 3 5HSRUW R ([ D&edQDWLRQ
March 2002.

TABLE 1
Sourcesof Supply

South Well North Well Well 3
Well Depth 273 feet 327feet 288 feet
AccessPort Elevation 250 feet 285 feet 230 feet
StaticDepth 236 feet 305 feet 264 feet
StaticElevation 37 feet 22 feet 24 feet
PumpingDepth 230 feet 288 feet 248 feet
PumpingElevation 20 feet -3 feet -18 feet
PumpingRate(24-Hour Tes} 70 gpm 88 gpm 173 gpm
CurrentPumping Rate Ogpm Ogpm 115 gpm
SpecificCapacity 4.1 gpm/foot | 3.5 gpm/foot | 4.1 gpm/foot

Each well is equipped with a flow metdrevel probes in thA&ntelope Drivereservoirs
control Well3 andthe South Wellonce it becomes operationahd alevel proben the
North Reservoir controlhe North Well

The 106foot sanitary control radius féhe North and SoutVells extend outside of the
District-ownedparcels. The 106foot sanitary control radius faill of the wells extends
onto County road rightf-way. Copies of declaration of covenants and restrictive
covenants foall of the wellshave been recorded and submitted to Island Courtig.
well sites have been approved by the Island County Health Department.

The wells are not located in an area with reported chloride levels above 100 mg/L
(indication of seawater intrusionY.he wells are withirl/2-mile of the sea and withdraw
water from the seavel aquifer.

IslandCounty has established the following criteria for assessment of the risk of seawater
intrusion:

Static Water Level Elevation Chloride Concentration
Risk Category (feet) (mg/L)
Low Greater than 8.4 Any level
Medium Less than oequal to 8.4 Less than 100
High Less than or equal to 8.4 Between 100 and 250
Very High Less than or equal to 8.4 Greater than 250
4 Freeland Water & Sewer District
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Water level elevation refers to Mean Sea Level (MSL) datBased orstatic water
levels being above 8.4 fefsee Table 1) WKH +DUERU +LOOV ZHOOV DUH LQ
category for seawater intrusion.

The following documentare providedn the appendices tihis plan

X

X

Water right permits and certificateSppendix O
Water right seHassessment form, Apperd;

WA EcologyReports of ExaminatigiAppendix D
Water Facilities Inventory (WFI) form, Appendix D
Well site approvalsAppendix E

Well Logs Appendix E

Well pump curvesAppendix E

Well pumping test repastor all wells, Appendix E
Sanitary zone recorded Covenartppendix E

Wellhead Protection Pladated January 13, 199% Doug Dillenberger,
P.G., Northwest Hydrogeo Consultaragpendix F and

'$ '2+ 3*URXQG :DWHU 6XVFHSWLELOLW\ $VVHVVPHC
Appendx F.

Table 2lists the water right permits and certificaf@$A Ecologysuperseding or initial
permits, all dated May 200®)r the above sources of withdrawal.

Freeland Water & Sewer District 5
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TABLE 2

Water Rights

Permit/Certificate Date gpm | Acre-Feet/'r.
GWP-8957 (SouthWell) 2" Superseding Permit| 5/10/2002| 100% 8@
GWP-8956 (Northwell) 2" Superseding Permit| 5/10/2002| 100% 8@
G1-27219 (Northwell) 5/10/2002| 100% 33
G1-26424 (Well 3) 5/10/2002| 153° 180.22
G1-24595 (TEL 2Well) 5/10/2002| 451 5.3
Total 3989 378.83%
(1) Location of withdrawal includes all four wells.

(2) Allots 30 acrefeet per year for irrigation to supplement reclaimeder system for golf course

from April 15" through October 15

3 Total rate of withdrawal under G27219P andGWP 8956s not to exceed00gpm;hence the
total allowable withdrawal is 398 rather than 498 gpm.

4) For allocation to domestic use the total afget/year of 378.5 is reduced by 30 afget/year for
the golf couse.

(5) Maximum allowable pumping rate fo¥ell No. 3 is173gpm perPermis GWP 8957, GWRB956,
G1-24595C, and GR6424A.

The water allocation of 30 acfeet per year for golf course irrigation has not been
utilized in several years and there are no longer any physical connections of the water
system to thevastewatestorage pondsTheHolmes Harbor Sewer Distrigtaste water
treatment plant producesd storesnore than adequat®lumes oftreated effluent to
meetthe irrigation demand

Water Quality and Treatment

The water quality monitoring sites are shown in Figir@he current water quality

monitoring schedule established by WA DOH is included in Appe@diXhe latest

Consumers Confidence Repdsrttv SRVWHG RQ WKHThe G FW TV ZHEVLWH
Monitoring Plan is included in Appendix G.

Distribution SystenMonitoring

Monitoring for coliform bacteria and residual chlorgemultiple locationsn the
distribution system is requirazhceevery month.The system does not have a recent
history of coliformbacterigpresee in the distribution system

Monitoring for lead and copper in the distribution system is required at 10 sampling
locationsonceevery 3 yearsThe 3ction levels to trigger corrosion treatment is
0.015mg/L and 1.3 mg/L for lead and copper, respectivélge levels of lead and
copper ardelow the Federal action levelhe following table shows the most reten
2018 lead and copper results.

6 Freeland Water & Sewer District
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TABLE 3

2018 Lead/Copper Monitoring Results

Lead, Copper,
Site mg/L mg/L
1 0.001 0.041
2 0.0aL 0.015
3 0.0@ 0.276
4 0.001 0.022
5 0.0aL 0.034
6 0.001 0.111
7 0.001 0.062
8 0.001 0.078
9 0.001 0.093
10 0.001 0.037

Monitoring for disinfection byproducts THM =+total trihalomethanes and HAA%
Halo-Acetic Acids) is required once annuallyhe levels of disinfection byproducts are
below the MCL of 80 pg/L for TTHM and 60 pg/L fo(tAA(5). The following table
shows the2019 results of disinfection byproductanitoring.

TABLE 4

2019Disinfection Byproduct Results

TTHM 15.0 ug/ L
HAA(5) 3.4 ug/ L
Freeland Water & Sewer District 7
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MONTH COLIFORM SAMPLES:
‘ Jan., Mar., May, July, Sep. Nov.
@ Feb., Apr., Jun., Aug., Oct., Dec.

PERIODIC SAMPLES:
% TTHM, HAA5, Asbestos
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FIGURE 3

Monitoring for asbestos in the distribution system is required once every 9 years, last
completed in 2018The quantity of asbestos cement pipéiarbor Hillsis greater than

ten percent of the water main inventorjhe asbestos level is below the WA BO
maximum contaminant level (MCL): LWK 3KDUG~ ZDWHU OHDFKLQJ
the inside of the pipe wall will natsuallyoccur. Leaching of cement from the outside
due to acidigroundwaterconditionsdoes nogffect drinking water quality, bumay

affect the integrity of the pipe.

8 Freeland Water & Sewer District
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Source Monitoring

Monitoring for various constituents in drinking sources varMgsasured concentrations
of themost pertineninorganic chemical parameters are summariz&dalie5. For the
South and North wellsaw watersamplesverelasttaken fromeachwell in 2002 For

Well 3, samples areurrentlytaken after treatment, but prior to discharge to distribution
system.

TABLE 5

Raw Water Quality Summary zInorganic Chemicals

SouthWell | North Well | Well 3
Parameter Units MCL (2002) (2002) (2019
Arsenidt) Mg/L | 0.010 0.006 0.010 0.00L
Iron® Mg/L 0.3 0.576 1.04 0.05
Manganes® Mg/L 0.05 0.308 0.296 0.001
Total Nitrate/Nitrite!? Mg/L 10.0 0.5 0.5 0.5
Chloride? Mg/L 250 20.0 20.0 11.0
Turbidity® NTU 1.0 2.1 5 0.1
Sodium® Mg/L 12 12 10.6
Hardnes$) Mg/L 166 137 89.8
Electrical Conductivit) | uS/cm | 700 375 331 245

Q) EPA RegulatedtPrimary

(2) EPA Regulated+Secondary
3) State Regulated

4) State Unregulated

ND +Not Detected

MCL *Maximum Contamination Level

Since2002 raw water fromthe North and SoutWvells has not been monitored for

Complete Inorganic Chemicalk)C). Complete IOQmonitoringfor dl active sourcess

required every 9 years, and was lasinitoredfor Well 3 in 2019. Monitoring for iron,

manganese, and arsenic is required once every three years; howmtaty sampling of

iron and manganeseperformed as a tool to monitor ttreatmenplantfV SHUIRUPDQFH
The field monitoring ofaw water fromWell 3 has shown no significant change in iron or
manganese levetsnce treatment begamheraw water quaty in Well 3 currentlymeets

WA DOH guidelines with the exception of iron, manganesel turbidity. The high

turbidity is a result of the iron and manganese.
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Monitoring for nitrate is required once annually and is historically less than the required
reporting limit of 0.5 mg/L.Monitoring for other constituentsall measuring below the
MCL, includes:

X Volatile Organic Compounds (VOCIgét sampled i”2018- required to
sampleevery6 years)

X Synthetic Organic Compounds (SC#pesticides) (2015tevery3 years)

X Synthetic Organic Compounds (SC¥berbicides) (208 tevery9 years)
and

X Radionuclides (201%every6 years)

Iron and Manganese Treatment

Thewater treatment plarid reduce iron and manganese in the distribution systesn
completed in 2006The building containing the treatment system also houses the booster
pumping systemTheinitial water treatment systeprimarily consisedof two Strudural

North American 48nch diameter fiberglass contact tanks, four Structural North

American 48inch diameter fiberglass filter media tanks with Biradsorbent media,

four Clear Water Tech ozone generators supplied with oxygen, and two Mazzei injectors
(one for each set of ozone generatofi).o ozone generators were installed for

operation of Well 3 aprimarysource, and two ozone generators were installed for
combined operation dhe North and South elis.

The treatment plant has continually penfi@d to remove iron and manganese to levels
better than the WA DOH guideline$heWell 3iron and manganese leveddter
treatmentare typically:

Iron 0.1 mg/L
Manganese 0.01 mg/L
Turbidity 0.1 NTU

To maintain residual of free chlorine in the distribution system, a hypochlorinator
(chemical feed pumpyas installed to injedd.2 mg/L of sodium hypochlorite in the
treatment system product water supplied to the reservoirs.

Due to the high cost tmaintainthe ozone generatorsiet treatment process was changed
in 2014 Theoxidant was changed to sodium hyploche andtheadsorbent media was
changed to FilosR™. All other components of the treatment system (e.g., piiy
controls) remain the same except for tiseof the Mazzei injecta The Mazzei

injectors are bypassed.
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WATER STORAGE, PUMPING, AND PRESSURE REDUCTION

The current water storage is providedvio reservoirdocated on Antelope Drive
adjacent to Well 3The Antelope Driveeservoirsconsist of twin 3€foot diameter,
25-foot high Mt. Baker Silaeinforcedconcreteganks each with a nominal volume of
132,000 gallongtotal of 264,000 gallons)Electrodes in the reservoirs currently control
the operation ofVell 3, and can contrahe SouthNell, once it becomes operational

The Antelope DriviPumpStation is equipped witkix 15-hp pumpsBerkeleymodel

B2ZPL Theboosterstation provides donséic flow and fire flow. The booster pump

curve isincluded inAppendix H. Control of the pumps is through pressure switches on a
1,440gallon hydropneumatic tankl'he onroff pressure range i&2 to 86 psi. Booster

Pumps 1 and 2 alternate duty for domestic flow. If the pressure drops below 72 psi,
Pumps 3 and 4 will alternate duty as a second pump, and if the pressure drops below
70psi,Pumps 5 and 6 will alternate duty as a third pump. Therefore, as currently
configured, onlythreebooster pumps can run at any time. This is an unusual setup, and it
would be beneficial if the system were controlled suchftbatpumps could be activated

if needed, under the assumption that the sixth pump could be out of service.

The North Reservoir has a nomisébragevolume of 40,000 gallonsThe North

Reservoir Pump Station is equipped with a constant pressure, skid mounted pump unit
containing three Hp pumps for domestic demaaddone 25hp pump for fire flow

The boostepump curves are included in Appendix Hheunit includes a flow control
valve discharging to the distribution system, and a pressure relief digleharging into
thereservoir. The reservoir and pumgtationarecurrently not in usand not physicayl
connected to thdistributionsystem

The South ReservoiandPump Statiowereabandoned in 2006The SouthVell is now
connected t@a raw water transmission maand can discharge the Antelope Drive
water treatment plant.

The TEL 2 ReservoiandPump Statiorwere demolishedh 2006.

A low elevation pressure zone igpplied from the high elevation pressure zomkich
operates at a static hydraulic grade hd27feet Thelowerpressure zone is operated
at a static hydraulic grade line of 340 fe€hree pessure reducing valve statiosigpply
the low elevation pressure zongll pressureeducing valves are installed in below
ground concrete vaults.

PRV Station 1 ondaines Drive contains oneidch and one -nch Clayton pressure
reducing valve.This station is the lead operating station for domestic demand and fire
flow. PRV Station 2 on Harbor H#lRoad contains oneifch Clayton pressure

reducing valve.This dation operates on standby for peak hour dem&R\ Station 3

on Bradéaw Drivecontains one4nch and one 2nch Clayton pressure reducing valve.
This station operates on standby for peak hour demand and fire flow.
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DISTRIBUTION

The distribution maig are mostlyocatedin County road right®f-way. The County
Franchise Agreement for the Harbor Hills system is includekppendix| to this plan.
The Franchise Agreemeexpires in August 2021, arhs been submitted for renewal.

Copies of the easeants for mains crossing private property (golf couase)includedn
AppendixJto this plan.

Table6 summarizeshte distribution systerpipe inventory
TABLE 6

Distribution System Water Mains

Size and Material Length, feet
8-inch, PVCandDuctile Iron 4,355
8-inch, Asbestos Cement 3,240
6-inch, PVCandDuctile Iron 12,875
6-inch, Asbestos Cement 4,695
4-inch, PVC 13,425
4-inch, Asbestos Cement 350
3-inch, Asbestos Cement 2,040
2-inch, PVC, PEandGalv. Steel 3,220
Total 44,200

Asbestos cement pipe makes up approximately 23 percent of the inventory.
Water main appurtenances include the following:
TABLE 7

Distribution System Appurtenances

Appurtenance Quantity
Fire Hydrants 16

GateValves 45

Blow-Offs 9

Air Releasé/alves 3

Irrigation Services 0

Backflow Preventers 1
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All domestiowvater services are metered@he irrigation services to the golf course are not
activeand arenolongerphysically connectedhe gof course has adequate supply from
the sewer treatment plant effluent.

The only backflow prevention assembly is a redymedsurdackflow assembly located
on the service to the sewer treatment plant.

WHOLESALE SUPPLY

Until 2015 theDistrict operated &oosterpump station to supply a small area in the
northwestpart of theFreelandetail service areaThe supply to this area wésen
changed to allowdarbor Hillsto supplywater through a metered intertid 4-inch
compound water meter was installedai concrete vault on the east side of the
intersection of Honeymoon Bay Road and Long Drivee intertiewas made byhe
installation of approximately 500 feet 8inch main to interconnect the two systeahs
the intersection of Honeymoon Bay Road &aiicot Road

The intertiecurrentlysupplies water on a continuous isa®five District customeron

Honeymoon Bay Road and Bercot RoaldRUPD OO\ VXSSOLHwoster WKH 'LVWULI
pump station)and provides a standby supply for fire flamd other emergenciésrough

WKH 'LVWULFWYV % H U(foRrar (b\R\I K H3 SIevoBfafID AR R iDN)

Thebooster pumps the vaultwere removed and pressure reducing valves installed.

The PRV Station contains onarch and one 2nch Aayton pressure reducing valve.
The 4inch pressure reducing valve is equipped with a pressure sustaining pilot to
maintain a minimum upstream pressuralblocations within the Harbor Hills service
areaof 30 psi. Record drawings of the intertie areluded in Appendix K.

The small areauppliedupstream of the PRV station presersgyvedive residential

customersand has the potential feix additional customer@his countincludeslots now

supplied by private wells)One of the vacant lots wagurchased by the District 2018

for a future wellanddoes not reside within the District or the Harbor Hillsrent retail
servicearea.7KH DGGLWLRQ RI WKLV ORW ZLOe@tdiseivkd UH D FKDQ
areawhichcanb® FFRPSOLVKHG YLD VXEPLVVLRQ RI D 3:DWHU 6\V
to Island County, under the requirements of the Island County Coordinated Water System

Plan (CWSP). Said application has been made to Island County.

Regarding the new wholesale serviceaamunder the Municipal Water Law (MWL), the

placeof-use change for the water rights granted to Harbor Hills (for the use of Harbor

+LOOVYT ZDWHU ZLWKLQ WKH 'LVWULFW VLPSO\ QHHGV WR [
both the District and Harbor Hill$or review byWA DOH andWA Ecology. A copy of

the District Resolution adopting policies for the intertie is included in Appéfdix
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OTHER FACILITIES

TheHolmes Habor Sewer District serves a portion of the service area of the Harbor Hills
watersystemwith sewers TheSewer Districff V ZDVWH ZDW Htis bMcak¢tiDWPHQW SO
adjacent to the west side of the Harbor Hills Antelope Drive well and reservoir site.

Water issuppliedthrough a Anch servicdo the wastewater treatment plarffice and

lab only. A reduced pressure backflow assembly is installed on the service.

C. PLANNING
SERVICE AREA

TheHarbor Hillswater service area is shown in FigareThe Harbor Hills water system

currently seres421 singlefamily resideresplus two commerciatustomergtotal of

423 connections a6 equivalent residential unitsr ERUs) The commercial

customersncludethe golf course clubhouse (assessed as 2 ERUs) andHthienes

+DUERU 6HZHU "LVWULFWYV ZDVWHZDWHUNAWIHPWPHQW SOL
data for2017 and 201&r bothcommerciakcustomers indicates that water use remains

less than thguantityallocatedfor ther assesseBRUSs. Includedarefive wholesale
customersORFDWHG ZLWKLQ WKH 'LVWULFWIV ERXQGDULHYV

Thebulk of theHarbor Hills water system servesverakubdivisiors located primarily
in the northwesand southwest quarten$ Section 3, Townsp 29 North,and Range
East. Theareais platted into singlkdamily residential lotsplus the golf course parcels,
includingone large parcel at the northwestnerof the intersection of Antelope Drive
and Honeymoon Bay Road\ 29 lot subdivision of the properfChipshot Way
Developmenthas beeplattedandis currentlybeing developedith singlefamily
homes These areas are zonedrRagal ResidentiaResidential Areas of More Intensive
Rural Development (RAID), with a badensityof 3 du/acre.Zoning for the area is
shown on Figurd. Thecurrenttotal lot count in thisreais 557. Of these374lots
(377ERUs)are curretly supplied with water Of the remainingzacant lots183are
potentialnewcustomers.

The remainder of the service area lies primarily in three rural areas. The land use in these
areas is primarilfrural (R) with one dwelling unit per five acres dRdral Forest (RF)
with one dwellingunit per twenty acres:

X Rural areas located west of thlatted development, including the
northeast quarter of Section 4, Township 29 North, Range 2 East and the
southeast quarter and portions of the southwest quarter of Section 33,
Township 33 Northand Rang® East. The total area to be provided
service § approximately 390 acres. Thread&e parcels within the
390acres are occupied by wastewater treatment plant lagoons, leaving
375acres for residential customers. Assuming all of the area designated
asRural (R), is subdivided into 5 acre parcels, #gr@parcels designated
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