R A A A A A A A A A A A A A A A A A A A A A A R A A A A XXX R R AERNNREENEYNEIE DN

o~

ROSEBURG

“
o P
W

Murray S & Associes,Inc
Engineers/Planners

City of Roseburg, Oregon
July 2010

In association with:

Cascade Corrosion Consulting Services, Inc.
Integrated Consulting Services, Inc.




-~

P m pemy,

WATER SYSTEM MASTER PLAN
PROJECT NO. 08WA14

FOR

CITY OF ROSEBURG, OREGON

July 2010

Prepared by:

MURRAY, SMITH & ASSOCIATES, INC.
Engineers/Planners
121 SW Salmon, Suite 900
Portland, Oregon 97204

In association with:

Cascade Corrosion Consulting Services, Inc. Integrated Consulting Services, Inc.
1908 Chemawa Road NE 400 SE Jackson Street
Keizer, OR 97303 Roseburg, OR 97470

08-0983.480




TABLE OF CONTENTS

Page
EXECUTIVE SUMMARY
INETOQUCHION ...t ceer i e ree e sresesee s erassssasonrarsssesnsasssasansnernenssaeas ES-1
PUIPOSE. ..oceiicrrenreeriirtcrraesstnrersnasasteesiaesmesseesbesssasssns tenessbees sasessessseneransssansnsesernssannen ES-1
STUAY ATBA.....ei v esesiseesaebeebeseaesbess s e snersessserasessessasnnsssassssorsasnserasonns ES-1
Water Supply, Treatment and TranSmiSSION..........cceecereeeerecrerernnseesiressrsssesssaseeseens ES-1
PLESSUTE ZIOTIES .1iuuiieieiriinsiiiiniieassrtessecsssee teebrensssnsetsnssseamtsasassteses s e bt ssnssrnsnsmteressases ES-2
StOTAZE RESEIVOITS 1...vecviriieiiraveerireiersiaseiassriesanssronsessasssnsinassseesaniessssnessrassensasssesssnsss ES-2
PUMPINEG SEALIONS ..o cierieriecriercnsvnteistsssssienttsseetsts s ramesasessesstessmessessnrssnsesanassnessisesns ES-2
PIDINE SYSIEIMS ..ccneciiiericcre e esreste s e csrracsesne st ebes et rsesrensnaresmssrasassntennrsresseasss arnrens ES-2
Telemetry and Supervisory COmrol SYStEIM.......ccvereviimeineerieesniesnnsesinesisnesss e ES-2
Water Demand FOTECaSt.......ccuveerieiiiercccieetrecte s secesesseeessessessseassresessnssnsens ES-3
Water System Analysis Criteria SUMMATY .......ccccooveiiiineermieeceenseecereeescoreseesnssensens ES-3
Distribution System Analysis and FiINdIngs.........ccocceeeeeinecserennseniennarieneesssresenenns ES-4
Transmission System ANALYSIS .......cccvieiiciieirre st ceercces e reesrse e s bt esrsennessreassaes ES-4
Corrosion Protection Systems Analysis.......cccvvverveviiicinrcnneeeceesceesce e resseenneens ES-5
Pressure Zone ANALYSiS........cvevveeirvreniieriierrerererssrareesmessmssssssssasmsssseessassssseesansonss ES-5
Storage Capacity ANALYSIS ..........cccevreieriseseriesreee e sreerarsee s e seesesssseeseesssressnssessesssseas ES-5
Pump Station Capacity ANalYSis.........creerecrrerrrrenescrsessersressrseseeesssesesessssssssssassrases ES-6
Pressure Reducing Valve Analysis .......cewmerimesccinniesinicsiemseresesensesmessssenssoens ES-6
Telemetry and ContIOlS............covvvveriniinirenienienresereecsroreesrsasiressrssarerssesssesassreses ES-7
Unaccounted-for Water ADalysis........eiveiviererieesemrerreeniseeisessissesscessesseanssresseseses ES-7
Recommended Water System IMprovements.........c.covrivererermrccnssrivessesssreeescrasenssaces ES-7
Additional Recommendations............vccrmrecemrnrrmncinveerescessnsrssrersssessnsessesssasersasens ES-8
Water Management and Conservation Plan ...........ccovevcrenciencnnecrenscnnnnnee ES-8
Water Rates and SDC ANaLYSiS.......cccoivceirerreriececennimmrrassranraeesesonesassasssnes ES-8
Water System Capital Improvement Program ........coccveeverererieericsinesensersnsnesensissnnee ES-8
ReCOMMENUALIONS .....viiiioneiercirianenersarassasstrnsasstesersceinensosmosassosssassssars sasssessssseseres ES-9
1. INTRODUCTION
AUhOTIZALION ....oovtieiccrecr e iecercs s i s trare e ce e e csre e sate e s s sesas sessnesbesesensananssmesnones 1-1
Pl P08 e sttt b s s et et s s be e et s s ba s e s s e R e bas s raeaane s rarneesateeneras 1-1
Planning Period ..o crtcrccre s e e e st e s s s et e sesnenn 1-1
StUAY ATCa......eeoei ettt cee et et r e er e e enee s e e e e e s e s ess e eent e seeenaeeneenanssans 1-1
COMPLIBNICE ....cveiitiiniiircicrmeecerrreasteesreersasseserseseesesasaaseessransanassnebaesnsassnerasenseesssessnsaras 1-1
SCOPE .. e reiere ettt eccttt it ettt s ee e r st et e st es e sre et et sb et e r e s e s e b aranneasnearnermtan st snenaneaares 1-1
2. EXISTING WATER SYSTEM
GEIMETAL ...t erc et e e cre et s e e e s rasesms e sraesbeerres s s v s vasansnteessassearananessmnas 2-1
BackgroUnd ..ottt s s eeseasre e e as e e s semen e an e s s raes 2-1
08-0983.480 TOC -i ‘Water System Master Plan

July 2010 Table of Contents City of Roseburg




B OTVICE AT ..o e eeeeeeeeeeeeeeee s eeeeeeeearasaaassenamredaessase s e e areabetssaesanaestsaat s tmmemene see 2-1

Treatment, Supply and TranSmMiSSION.......uievererermimenrirmnereencinmisssiemie s s sresenssessanes 2-2
Water Rights Summarny ... et 2-4
PIESSUTE ZOIIES ...vvcviivririiiniieniisiiiecrtesisnnrosstsesassaessssssessresssasssssmssasesansrssnsasssssnasnenss 2-4
Pressure Zone TYPES......ooveciceieeiccrerniererenscencunieinionereeessmssmcosanesssasess rvsscssnesraves 2-7
StOTABE RESEIVOILS ....covieeeireie s inrearseesassseesreseesemsosssme s eseanes b asts s esassenasssanssssssmmrenensis 2-7
GEIEIAL ...t st rs s csrsa s e s s er e aser s eaesan et b e e e saese b pessebemnensranras 2-7
Bellview Court Reservoirs (Reservoir Hill).....coccoveiecrermreennnncneiesni e 29
Reservoir N0s. 5 and 6 ... eeens 2-9
RESETVOIT ND. 71ttt i e siosinissne s e nvearasssn e ssae s emasobene 2-10
Frontier Lane RESEIVOIL.......cococceriieieecrcccrcerecersneeseneerescaeresrenserresssmsmesasane 2-10
Fairhill Drive RESEIVOIT.......ccooceeecce e ctteccve s snssess e ssasnsanensane 2-10
Kline Street RESEIVOIL ......coceiiiieieceec e ccseserescsene et srenssresesenscnssnanesenns 2-11
Stacie Court ReSEIVOIT........ccvviie e rccree e csersssnssere s sensessesssssssssnses 2-11
Terrace Drive RESErVOIr ...........cocievirenrcririernre e s e sas et aonas 2-12
West Military Avenue ReSEIVOLT .........cevevereiureserereinisneseresesasesssessessssssenss 2-12
Rocky Ridge ReSEIVOIT.....cccvouiiieeererererererneerssneressereessesenseesmssnassmsssessnsecssncse 2-12
Dixonville RESEIVOITS ....cceiueerrairerierseensnessinmsrserareeesseseresenmssesersessecs sesesarne 2-13
Abandoned RESEIVOIT ........coociacrmmeerceresiniesssinssrsansrrssesssssssensencsrsessessesnssensse 2-14
Pumping STALIONS .....cc.vomeerreeriereiieimreri s seeceuesessenerasaaseeereseesressasssensseesnesassrsasreaseras 2-14
Pumping Station TYPeS.....cccc oo ererne s rrrerese s ernre s sesn e seeseneras 2-14
Winchester Creek Pump Station...........ccovvivinerresescncrnenrcn s 2-15
Isabell PUMpP Station.........coiieiiiceceeecceirevecreesiesssaysreresssens serssssracnens 2-15
Joanne Drive PUInp Station .........cccvueeeeieeieeeimmiearenrerniesirmmesensecsesneeessssenes 2-16
Kline Street Pump Station ........c.ccocoreeciniriisioin i iessesnce e enesssacnes 2-16
Dogwood Pump Station...........cccvmiieincinimim i senensss 2-16
Garden Valley Pump Station .....occececeeeriereiienierinrrensnsesmanssaesesssasesnssrnersen 2-16
West Military Avenue Pump Station.........co.ccvceeereiemimnennncncisenninns 2-17
Fairhill Pump Station...........cecimiiinnienmrnnstesnmeeerecereenssvassnssrsmsoreses 2-17
Portland Avenue Pump Station ........c.cocvveeinerrenssnsssnemsrcrenserremensrensereses 2-17
Hawthorne Drive Pump Station........ccocoriieimsinceennsimnnersomenmiossesnssesscsarsess 2-17
Terrace PUmp STAtIOM «...ccveciiiicninnenininirisrensenieeerenreessssesaseneassnrsssessacssssnsssns 2-18
Kane Street Pump Station.............oceceiiniiiiincininrecsenescsssessserosessecensee 2-18
Golden Eagle Pump Station........cccoceeierecriniinnicncniesniesiconesnssnncnnsreoseninessssas 2-18
Rifle Range Road Pump Station.........ccccoivivrmriricnimcrccrceisiennescnssnians 2-18
Ventura Street Pump Station ..........ccccveciicmnieviicrrcct it snisnsnneses 2-18
Frontier Lane Pump Station...........ccoucceecmnirircrirecnirnrn e crnrcecreenereseansasesssnnes 2-19
Dixonville Pump Station NO. 1 ....oveovreiireee e 2-19
PiIPINE SYSIEIMS ....ecreereeerecerereeessreresnreessnessarsr e et enermresenas sessensseeresesssesenassescrmrones 2-19
Telemetry and Supervisory Control SYSeIm .....vevuciacrercrrreesercemremesiss it seessseneses 2-20
SUIINIATY 1. cviverriraimsneserestersmorarseseterssunsmtrssersassiereressseiossississesstessanssasarassssnissnrssissarnns 2-21

GENETAL. ...t erse s eeret e vre vt aaeser e s ne s snaane s e nrns e anene e reeren e nent 3-1
Water Service Area PoOpulation..........ccccveieievereieneienaneresasenresssacencemasreearseeeareneserne 3-1
08-0983.480 TOC - ii Water System Master Plan

July 2010 Table of Contents City of Roseburg



-

o el wikle Ban TatNRS

-

-‘:‘ﬂ

Population FOTECASES .........coccivecieeericennrererees et sees st e e e serr s earasr e st samas 3-1

Past and Present Water DemandsS......coevvviririeressserssessarmrsissecsesorsressssssenscssssrssesassesssrns 3-2
Water Demand FOTECASE.........veovevivisiriimisimissesssenissrseesssessssassssnesasscscosssssssssssomsssssssosts 3-3
SUMMATY ..ccoiiiiiiriinioniciisemmieieaniresssssnssnesisssiisissssesresessenssstsssmossiosasesassansocsaasssss 34

GENETAL ...t ettt ere et seser s s b e naasE s saat s an st amanenss 4-1
Planning Period........oovcvieiireeeienr e snsiras sonscossenissaesensscssisssssesesssnssesiessssoseanas 4-1
DiStITBUHON SYSIEIML. ...t st be v st s e st eae b e anes 4-1
Service ZONEs PIESSUTE ........ccveiviviirirericiirecies et esrsestsm s esmsseessenasesmenecsnsresassessnseases 4-3
StOrAZE VOIUIME.....o.eecicieirrce e s e e e n e sm e sr e reenes 4-3
Equalization StOrage..........c.cvcmverernrermsen it es e s sscsee s ennenresas 4-4
FiIT€ STOTAZE.......ccoeereeeerirtrcrerererer s rerese s sse et e s s enene s s se e e eras e smeseeannsassesneas 4-4
EmeTgency StOTAZE.......cevcrivereiiieriirneiersrerennrsresesesrsansrseressssserasersessnensnessasns 4-4
Pump Station Capacity......ccceieveirivrnenieininessinersrsssrsressesnisessrsssssassasssesssasesssssasacsssas 4-5
Pumped Pressure Zone with Gravity StOTage........coccvrmeennercsseeressesiesansesine 4-5
Pumped PresSsure Zone .......cuveiereisinnnsssmoneirooieonssmessssssessssessesns 4-5
Backup PUMPING ..ot e esenre e sve s sesses e raessrese e nrenens 4-5
Fire Flow Recommendations .......uueecriemimeinecimine s comsasssesacenns 4-6
SUIMITIATY cverveiicisieniceiiaetenterarirtess serasererssessssassstesasasasserasescentssaasss i sersssantssrsnssasasmasesas 4-7

5. DISTRIBUTION SYSTEM ANALYSIS

GENETAL ...ttt it s e et ear et e e s et re e s e s e net e rrat s dabas 5-1
Distribution System ADALYSIS.......ccuiicerisiiiereisteisnressesarsrisisrersrerssssssssasmsnssessrassssssanens 5-1
Computerized Hydraulic Network Analysis Model.........ccooocecrecniicnnnniennn 5-1
Modeling Conditions ... .ccoueiiieiiiimiiiinricieesiminiieniissicesiissssssassssestessasssessasnes 5-2
Modeling Calibration........ccveciieiiciecieneeinserine e sre s sres e ssssneassseanne 5-2
Distribution System Hydraulic Analysis Findings.......cccovvcniiinevmnenencennnn 5-2
Transmission System ANALYSIS ......cccceeceeceiceciereeeienereenessscastssteemeessaenersssassnessssens 5-5
Capacity ANALYSIS....cc.cceeeereicreercresrcineemeeeessenee e steeesseasaeseeseesns e s e s e sarasenans 5-5
Corrosion Protection Systems Analysis ......c.occcoeeercerreccencrrnrnenrecnraesaeneas 5-5
Transmission System Recommendations ..........cocvrueeverervueseenirnsrerserseennrinese 5-7
Pressure Zone ANAIYSIS.......ccocvvivviernaianevierserisresreressassessassresssesssrerssssssessassesessssarseasans 5-8
East Hills Nos. 1 and 2 Pressure Zones........ccevverrmerermsessarcmsesssescrsersecsesassns 5-8
Main Pressure Zomne.......c..coeeeveivenrisisinirenmorsnieorseressssonssasecasossssssrassasrsans 5-10
Fairhill Pressure ZOomeS.......ooeoeeverienierieniesessiesssscsnssessesaessesaesssssesessresesmesenass 5-10
Dogwood Pressure Zome...........oveivvieeenvemiercersecisseseessessiaronsosrsesmesssssenaes 5-11
Warewood and Proposed Stacie Court and West Ridge Pressure Zones..... 5-11
Ventura, Gibby and Crystal Vista Pressure Zones............ccmveencirieccssnnaernne 5-12
Summit and Terrace Pressure ZOnES ........couueecarrerereesseressssonsioraeesrescsnsseanes 5-12
West PIESSUIE ZONES........cccierireiiiennieinrernesssesserssnassssessnresssesssssscesssermensonsars 5-12
Mt. ROSE Pressure ZOmes i iiiiiiicansisicossesesssimesrsnsinenesisssiossasenesnias 5-13
SE Hills Pressure ZOomes .....cccuereneieiensnioncesreesessssassessrosnansiissineiassessosses 5-13
HoOKET Pressure ZOMES....c.uvuuiirienieereresincsresssiersiesassassassiisssossasassosanersnssess 5-13
08-0983.480 TOC - il Water System Master Plan

July 2010 Table of Contents City of Roseburg




Charter Oaks Hill PresSuTe Z0me. ..o ueeeeeeecieeisisieseerecesossrseserseessssssssssesseessssse 5-13

South Hills Pressure ZONE ....uee. coveeeeceeeerecreesinissecesssessssessssnessensssessssesssensons 5-14
North UGB Area — Main Pressure Zomne ........ccccveevcvnievineencrensrssernessensnes 5-14
Storage Capacity ANALYSIS ....cocecvreviioninererrirererenirassesssesrssestessemsssseeseresresesesesssssians 5-15
Storage Reservoir Coating SyStems ......c.covevereeiivircrnnmscrinsmessnresscsscenes 5-16
Pump Station Capacity ANALYSIS.........cceeeeeriieeriunrnisereenmenininssessesessecrsessesssasesss 5-16
Pressure Reducing Valve ANALYSIS .....ccoceevereceeeeceecrimesesrrseeesse s ceenseeaesesssassessasmessens 5-17
Telemetry and COntTOlS......coveviireeiieereiiieeseesertese s cemnsmen e assesassressssesssrssaresseerassens 5-21
Unaccounted-for Water ANALYSIS......coceivieiererseerrenrersreernessresssesssseessesesessessissassinn 5-21
SUIMUTIATY 111aviirierereerearesieeseesemeesbessisinsessoseressssssassssossressersaasnsasserstssmasasessesseasssensnessaras 5-22

6. CAPITAL IMPROVEMENT PROGRAM

GENETAL......cceiiiiireeritiir e serete s et e s enss e se e e ste e e seesbesavnesasas et sanesrasetenbesserteraniesns 6-1
Cost EStimating Data .........cccoocivieieececccc e scceeres s resesesssesessssssnsssasessassssssssesassasens 6-1
Recommended Water System Improvements...........coccevereneercrrccnmennnnecnrcseesnenns 6-1
GENETAL ...t rrrstre e re e e e ss s me e sare e sme e b e e st e s n et e e nmne e enean 6-1
StOTAEE RESEIVOITS.....ueiieieecvtiriverer s rcrereres e sssss e se s s sae s ersesameseneesmeesnensn 6-3
Pump Station IMprovements .........ccvveieeerreereeesinreieresersenersiesessssesesseeessraseesaness 6-4
Pressure Reducing Facilities..........ocveverernrrrernesrmenerecrscnmnnenensereseonsvneneens e 6-6
Transmission and Distribution System Piping Improvements...........cocovveenee, 6-6
Telemetry and Control SYSIEINS .....ccvuvererreereserecereremresarasarersanesrensserersasssene 6-8
Transmission Main Cathodic Protection .........ccoceveevrvercninnricoreiesressersiasaene 6-9
Additional Recommendations.........ce.vuieerveresssenesiorerssorssmsessnsinesssssansosassesssesasses 6-9
Water Management and Conservation Plan ..........c.ccvvvnvincinenncinenniesronnn 6-9
Water Rates and SDC Analysis........covereenienieereeescenninemearsssssssninessssssresasenes 6-10
Water System Capital Improvement PrOZTAIM ......c...ceveeueeeoeerreessrmeseevrresesessensemeseses 6-10
Capital Improvement Program Funding..............ococoeemnrrrenscecinrinaserenioriane. 6-10
Financial Evaluation and Plan..........cecveninicnenoneneninnnnesscsnenns 6-15
SUTIITIATY 1evvvriiiiiiimrereneroiees s iicsnee iesenstetesstassessssases sesrasratessosenenasessbesstosstnanesesonsessasions 6-18
APPENDICES

Appendix A: Plate 1 — Existing System Map
Plate 2 — Improvements Map
Appendix B: Reservoir Data Summary
Appendix C: Pump Station Design Guidelines
Appendix D: Water System Master Plan Future Design Fire Flow Requirements
Appendix E: Model Calibration Overview
Appendix F: Storage Analysis Summary
Appendix G: Cost Allocation for Facilities and Piping Improvements
Appendix H: Recommended Piping Improvement Summary

08-0983 480 TOC - iv Water System Master Plan
July 2010 Table of Contents City of Roseburg




FIGURES

Figure 2-1: Urban Growth Boundary and Study Area
Figure 2-2: Existing Water Distribution System Hydraulic Profile
Figure 6-1: Proposed Water Distribution System Hydraulic Profile

LIST OF TABLES

No. Title Page

ES-1 Water Demand FOTECast...........ccciveereriiniiienrieeniiemmnesssseecansrseasssnesssesstostsresiasssrassas ES-3
ES-2 Capital Improvement SUMMETLY ........cocoierieeereereriesrscrsssessseasseresesessessessessasassssesens ES-9
2-1  Existing Water Rights Summary, North Umpqua River .......ccoeviinenniniinen. 2-5
2-2  Existing Pressure Zone SUMIMATY ......c.c.cc.ceiiieieiieniecinisninisressenensimoiereseiarinasisseseases 2-6
2-3  Active RESEIVOIr SUMINATY ....ccveeeeeceereeeeee e cerscmrsesncsaesssesnsssaenssanssesnsassorassesassens 2-9
2-4  Existing Pump Station SUMMATY .......c.cecervervineerorenriennianinsicenesasissssessssesnons 2-15
2-5  Distribution Piping SUMMATY ........coiceiimierieriinccrescermricersceeseseses s sessensssesssesnenens 2-20
3-1  Water Service Area Population Estimate Summary ........co.coecevercereeicenncenmeccceniinannn 3-1
3-2  Adopted Population Forecast Years 2008 t0 2058..........occvverecimncnccncnriiereninn 3-2
3-3  Historical Water Demand SUMMATY ...........ccoorviimiermrcerseren e eeee s sseeesssseinsesnne 3-3
3-4  Water Demand FOr€CaSt........uccvcrrrruerercreerereriemnorassresssssis e sessssesnasssesssonesesessassosnane 3-4
4-1 Recommended Service Pressure Crteria........ccvrevviminiermsieneresonscsmecssesmnsssesasees 4-3
4-2  Summary of Recommended Fire FIOWS.........cococvmircivenninicnncennerenecneescrnnesenees 4-6
4-3  Fire Flow Durationl SUMIMATY ......c..ccimreerrmnmeneinennmmoriemmserenssinmassessmmsssones 4-7
4-4  Major Fire Flow Requirements at Specific Locations...........cc.covcvuneiviarniciniin e 4-7
5-1  Proposed Pressure Zone SUMITIATY .........iceeevermimieeersiseesaensrsimisssmsscsssssssessesssenss 5-9
5-2  Existing System Storage Analysis Summary under Current Conditions................. 5-18
5-3  Storage Analysis Summary — Future Conditions (2028)......ccocvverciiimiininninioenn 5-19
5-4  Pump Station Capacity Analysis Summary — Year 2028 .........ccccoooivncncniiiininnne 5-20
5-5  Unaccounted-for Water SUMMELY ........ccocvvininnenninnsrsieinisisesssssesserisesssassserseraces 5-22
6-1 Recommended Reservoir Improvement SUMMALY .......ccoveicirmennemroreenmrmeesinscrnaenenens 6-3
6-2 Recommended Pump Station Improvement SUmMmATry.........cvveiimervemmsiensenioessains 6-5
6-3  Major Transmission Piping Improvement SUmmary..........ccoccueremenniiresersceernreccnanneas 6-7
6-4  Short Term (2010-2015) Capital Improvement SUmmary...........ccevcevceresinsicranianne 6-11
6-5 Medium Term (2016-2020) Capital Improvement Summary.....c......cccrcvveerinnrcnnes 6-12
6-6 Long Term (2020-2030) Capital Improvement Summary.........c.ccceceureenriioenerecnne 6-13
6-7  Growth Driven (2030+) Capital Improvement Summary..........c..ceceereciinrmssreioncneae 6-14
08-0983.480 TOC-v Water System Master Plan

July 2010 Table of Contents City of Roseburg




“ r -~ - -

EXECUTIVE SUMMARY

Introduction

The City of Roseburg (City) provides potable water to approximately 29,000 people in the
City’s current water service area including land within the Urban Growth Boundary (UGB)
and areas outside the UGB including the Charter Oaks Area and the Dixonville area. The
City withdraws and treats water from the North Umpqua River at Winchester just
downstream of the Winchester Dam. The raw water supply for the Winchester Water
Treatment Plant (WTP) is withdrawn from the river by an intake on the south bank of the
river. The planning period for this master plan is 20 years. Water demands are developed
for this planning period and to the year 2058 in 10-year increments.

Purpose

The purpose of this study is to perform a comprehensive analysis of the City’s water system,
to identify system deficiencies, to determine future water distribution system supply
requirements, to establish uniform design criteria for system facilities and to recommend
water system facility improvements that correct existing deficiencies and that provide for
future system expansion. The planning and analysis efforts include consideration of the
ultimate integration of recommended distribution system improvements with the City’s long-
term water source and supply decisions. This plan replaces the City’s 1993 Water System
Master Plan.

Study Area

The study area for this plan includes the City’s current water service area and lands inside the
City’s current UGB as well as the Dixonville Water Association’s (DWA) service area. In
2007, the City acquired ownership of DWA facilities. The City also currently provides water
service to certain limited areas outside the UGB. The study area is illustrated on the Existing
System Map included as Plate 1 in Appendix A. Plate 1 illustrates the City’s water system
service area limits, water system facilities and distribution system piping. Plate 1 is also a
digital representation of the computerized distribution system hydraulic model used for water
system analyses.

Water Supply, Treatment and Transmission

The City is currently supplied water from the Winchester WTP located approximately five
miles north of the City. The City’s three primary rights on the North Umpqua River total
31.0 cubic feet per second (cfs) or approximately 20.0 million gallons per day (mgd). The
treatment plant occupies a site on the south bank of the North Umpqua River directly
downstream of the Winchester Dam. The original pressure filter water treatment plant was
constructed in 1935, was replaced under a phased plant replacement program completed in
1992 and is planned to be expanded in the near future.

08-0983.480 Page ES-1 Water System Master Plan
July 2010 Executive Summary City of Roseburg




Pressure Zones

The existing water distribution system has 22 separate pressure zones. The largest of these
zones, the Main Pressure Zone, contains approximately 10,800 services. Each remaining
pressure zone contains less than 350 services. These zones are all located in the upper
elevation periphery of the distribution system, and all but one are located above the
maximum service elevation of the Main Pressure Zone, at approximately 610 feet above
mean sea level (ms!).

Storage Reservoirs

The City has 13 storage facilities currently in service located throughout the service area.
The total capacity of these storage facilities is approximately 10.7 million gallons (MG). The
Main Pressure Zone contains six of the system’s 13 storage facilities. The storage reservoirs
within this pressure zone are: Reservoir Nos. 5, 6 and 7, Fairhill Drive, Kline Street and
Boyer. A brief description of each storage reservoir is provided in Section 2 with additional
information about the City’s reservoirs is presented in tabular form in Table B-1 in Appendix
B.

Pumping Stations

The City’s water system includes 15 pump stations located throughout the distribution
network. A brief description of each station is provided in Section 2. There are also six
additional pump stations located in the former DWA service area which are not described in
this Plan. Included in the pump station evaluations is a detailed description of various pump
station types within the water service area.

Piping Systems

The water distribution system is composed of various pipe materials in sizes up to 30 inches
in diameter. The majority of distribution system mains are 6-inch and 8-inch diameter. The
pipe materials include asbestos cement, cast iron, ductile iron, copper, steel, polyvinyl
chloride, polyethylene and galvanized iron. Over half of the system piping is cast iron and
asbestos cement. Existing cast iron pipe was primarily installed in the 1950s and 1960s,
asbestos cement was installed in the 1960s and 1970s, ductile iron and polyvinyl chloride
(PVC) piping was installed in the 1980s and 1990s and steel was installed from the 1930s
through the 1960s. The City is actively replacing older galvanized and cast iron piping.

Telemetry and Supervisory Control System

The City’s telemetry and supervisory control system consists of a central control panel
located in the control room of the Winchester WTP and remote telemetry units (RTUs) at 15
locations in the distribution system. Communication between these units and the central
control panel is by leased telephone lines. The RTUs are located at major reservoirs, pump
stations and solenoid valves. The system presently monitors the water levels at nine
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reservoirs, controls the operation of four pump stations which pump to reservoirs, monitors
the discharge pressure at five continuous operation or hydropneumatic pump stations and
controls the operation of two control valves in the distribution system.

Water Demand Forecast

Forecasts of future water demands are determined based on population forecasts and the
present per capita water use characteristics. Included within these per capita rates are all
water uses including residential, commercial, municipal, industrial, institutional and
unaccounted-for water. Water demand are presented as average daily water demand (ADD)
which is used to forecast water quantities on an annual basis and is used to estimate annual
revenue or average annual power costs. Maximum daily demand (MDD) is used to size the
capacities of supply source, treatment plant, transmission system, pumping and finished
water storage facilities. Peak hour demand (PHD) is used to size portions of the water
system, including pumping and distribution facilities. MDD and PHD are often expressed as
a factor multiplied by ADD. Forecasts of water demands within the 50-year planning period
are summarized Table ES -1.

L o R e e

Table ES-1
Water Demand Forecast
Year Population Water Demand (mgd)
Forecast Average Daily | Maximum Daily | Peak Hour

2013 34,290 6.4 12.8 19.2
2018 37,860 7.1 14.2 21.3
2023 41,800 7.9 15.8 23.7
2028 46,150 8.7 17.4 26.0
2033 50,950 9.6 19.2 28.7
2038 56,250 10.6 21.2 31.7
2043 62,100 11.7 23.3 35.0
2048 68,580 12.9 25.8 38.7
2053 75,710 14.2 284 42.7
2058 83,600 15.7 31.4 47.2

Water System Analysis Criteria Summary

The criteria developed in this plan are used to assess the system's ability to provide adequate
water service under existing conditions and to guide improvements needed to provide service
for future water needs. Planning criteria for the City’s pump stations, distribution system,
pressure zones and storage facilities are summarized as follows:

» Distribution System Criteria: The distribution system should be capable of supplying
the peak hourly demand while maintaining minimum service pressures of not less than
approximately 75 percent of normal system pressures.
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o System Pressure Criteria: Minimum dynamic pressures, at the fixture, within each
pressure zone should be at least 30 pounds per square inch (psi), with a recommended
upper limit of approximately 100 psi.

e Storage Volume Criteria: Recommended storage volume for the City is the sum of the
operational, fire and emergency storage components.

e Pump Station Capacity: When pumping to storage facilities, a firm capacity equal to the
pressure zone’s maximum day demand is recommended. Pump stations supplying
constant pressure service without the benefit of storage should have sufficient firm
capacity to meet maximum day demands while simultaneously supplying the largest fire
flow demand in the pressure zone.

o Fire Flow Criteria: The distribution system should be capable of supplying the
recommended fire flows while maintaining minimum pressures of 20 psi throughout.

Distribution System Analysis and Findings

A hydraulic network analysis computer program was used to evaluate the performance of the |
existing distribution system and to aid in the development of proposed system improvements.
The computerized model of the City’s water system uses a geographical information systems
(GIS) base map of the distribution system and InfoWater hydraulic network analysis
software. For modeling purposes, the water distribution system was digitized onto a base
map derived from GIS data provided by the City. This file and its supporting database were
then used to perform the system analysis and to illustrate recommended improvements. A
map of the proposed system improvements discussed in this section is presented as Plate 2 in
Appendix A. The hydraulic model should be kept current and maintained to assist in designs
of future water system replacements, upgrades and extensions.

-~ e~ o~

The calibrated distribution system mode] is used to evaluate the system’s ability to supply
various demands while meeting the system performance criteria. The analysis found that
under existing conditions the system generally performed adequately under all four of the
demand conditions except under MDD and fire flow conditions. Under both MDD and PHD
conditions, a small number of services over elevation 610 feet experience pressures below 30
psi. The system was also analyzed under future conditions and improvements developed and
evaluated to serve new areas within the UGB and expansion areas where increased demands
associated with infill development resulted in system deficiencies and to correct the
deficiencies found through the analysis of the existing system presented above.
Improvements were not identified for developable areas outside the UGB and potential
expansion areas.

Transmission System Analysis

The results of the hydraulic network analysis indicate that the capacity of the major
transmission system piping in the system is generally adequate for current conditions. Under
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future demand conditions, the hydraulic capacity of transmission piping between the Water
Treatment Plant and the Main Reservoir complex will experience velocities in excess of five
feet per second (fps), which is the maximum recommended velocity in a transmission main
under normal operation and demand conditions. In addition, the hydraulic capacity of other
transmission piping in the Main pressure zone is inadequate to maintain balanced reservoir
cycling throughout the Main pressure zone under maximum day demand conditions with the
future construction of Starmer Reservoir and development in the Charter Oaks area.

Corrosion Protection Systems Analysis

The City currently protects the existing steel pipeline portions of its transmission system with
corrosion protection systems (CP). The City’s water system includes two major steel
transmission mains referred to as Transmission Main Nos. 1 and 2. Transmission No. 1
includes 20- and 24-inch diameter steel piping extending from the Winchester WTP south to
the Main Zone reservoir complex on NE Bellview Court installed in the late 1930s and early
1960s. Transmission Main No. 2 is a 30-inch diameter steel pipe installed in 1981. This
main runs from Hooker Road and the northerly end of the Airport. The system’s existing
corrosion protection systems were also evaluated. Based on the age, condition and hydraulic
limitations of the 20-inch diameter Transmission Main No. 1 it is recommended that the City
begin a phased replacement of this transmission main with new 24-inch diameter
transmission piping. Upgrade and installation of a new Impressed Current Cathodic
Protection system on the southerly segments of this transmission main that are not scheduled
for replacement in the next one to five years should be completed to preserve the remaining
life of segments of the transmission main to remain in service. A preliminary engineering
study is recommended to establish a detailed program for replacement of the CP system and :
analysis of the most appropriate CP system on both steel transmission mains.

Pressure Zone Analysis

An analysis and evaluation of the system’s pressure zone was completed as part of the
comprehensive system analysis. Recommendations were developed to correct existing
deficiencies and to provide for system expansion. These recommendations are integrated
into storage, pumping, transmission and distribution system improvements. As part of this
analysis recommendations are made for new, proposed zones and modifications to existing
Zones.

Storage Capacity Analysis

The total volume of storage required for the City’s distribution system includes the combined
components of equalization storage, emergency storage and storage for fire suppression. The
existing distribution system was analyzed using these storage criteria under existing and
future conditions. The analysis found that under existing conditions a number of existing
pressures zones have inadequate storage capacities while the system’s overall storage
capacity is adequate. Recommendations to correct existing deficiencies were developed and
these improvements are included in this plans recommended capital improvement plan.
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Storage capacity needs were also evaluated for the 20-year planning horizon to determine
water storage needs by pressure zone in order to meet future water demands. The storage
capacity analysis under future conditions was completed in coordination with the previously
presented pressure zone analysis which combined, expanded and added pressure zones to
provide for ultimate service to the City’s future water service area. As previously presented
a number of smaller existing pressure zones are proposed to be combined into larger
consolidated pressure zones. The analysis determined the storage capacity needs for these
zones as well as existing pressure zones. It is recommended that seven storage reservoirs,
with a total volume of approximately 4.35 MG be constructed in the 20-year planning
horizon to meet forecasted storage deficits and provide service to additional high elevation
areas within the City. The timing of these reservoir improvements will depend on actual
population growth rates and development patterns within the City’s water service area. A
visual assessment of the coating systems for the City’s existing water storage reservoirs was
completed and the findings of the assessment documented in Section 2. Recommendations
to correct observed deficiencies is included in the capital improvement plan included in
Section 7.

Pump Station Capacity Analysis

The City’s water system consists of 22 existing pressure zones. Pumping facilities supply 19
of these pressure zones either with or without the benefit of gravity storage. The
recommended system improvements discussed previously in this section include
modifications to pressure zone boundaries and the creation of new pressure zones.
Recommended construction of new pumping facilities and abandonment or upgrade of
existing pumping facilities associated with restructuring of pressure zones or supply to new
gravity storage facilities were outlined in the distribution system analysis. Based on demand
projections in 2058, it is anticipated that some pump stations will need additional capacity
beyond the 20-year planning horizon. The capital improvement plan presented in Section 7
includes recommended pump station improvements to correct existing deficiencies and to
provide for system expansion, It is also recommended that these pump station buildings,
manifolds and piping be sized to allow future expansion with additional pumps. A summary
of 2058 forecasted pump station capacity requirements is included as Table 2 in Appendix F,

Pressure Reducing Valve Analysis

The City’s water distribution system contains a number of pressure reducing valve stations
which reduce service pressures to acceptable levels for pressure zones that are at elevations
below the level serviceable by adjacent gravity storage facilities. Recommended guidelines
and configuration standards are developed and presented as part of the comprehensive capital
improvement plan.

Telemetry and Controls

The City’s water system telemetry, or Supervisory Control and Data Acquisition (SCADA)
system consists of a central control panel at the Winchester Water Treatment Plant and
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remote telemetry units (RTUSs) at pump station and reservoir facilities throughout the
distribution system. The age of the RTUs varies with the age of the facility, ranging from
early 1990s to less than five years old. The oldest elements of the system are approaching 20
years old. Typically, SCADA system hardware can be expected to have a life of between 10
and 15 years. Due to the rapidly evolving electronic technology associated with these
systems, hardware and software, equipment and systems beyond this age typically become
difficult to support, troubleshoot and maintain. It is recommended that the City plan for the
renewal and upgrade of the SCADA system on a 10 to 15 year cycle. Recommendations for
capital improvement program budgeting are presented in Section 6.

Unaccounted-for Water Analysis

An evaluation of unaccounted-for water was completed and found that from 2005 through
2009, the City’s unaccounted-for water 1s estimated to be approximately 16.7 percent and has
shown a generally declining trend over this time period as the City has taken action to reduce
levels of unaccounted-for water. Unaccounted-for water is the difference between water
production and water consumption. Generally, a distribution system is considered to be in
good condition when unaccounted-for water is 10 percent or less. Recommendations related
to the reduction of unaccounted-for water are included as part of the capital improvement
plan.

Recommended Water System Improvements

Detailed recommendations for water distribution system, pump stations, storage reservoirs,
pressure reducing facilities and distribution system piping improvements are presented in
Section 6. Project cost estimates are presented for all recommended improvements. The
recommendations are presented by project type and prioritized as short, medium and long-
term recommendations. Short-term recommendations are those suggested to be completed in
the next one (1) to five (5) years, medium-term in the next six (6) to 10 years and long-term
in the next 11 to 20 years. The timing of some of the recommended improvements is entirely
dependent on continued development within the UGB and outside of the current water
system service area, and should be coordinated with land development. These
improvements, defined as growth driven, are recommended for completion beyond the long-
term time period and are anticipated to be developer scheduled and funded. The estimated
costs included in this plan are planning-level budget estimates presented in 2010 dollars.
Since construction costs change periodically, an indexing method to adjust present estimates
in the future is useful. The Engineering News Record (ENR) Construction Cost Index (CCI)
is a commonly used index for this purpose. For purposes of future cost estimate updating the
recent ENR CCI for Seattle, Washington is 8647 (March 2010).

Additional Recommendations
It is recommended that additional engineering studies be conducted to advance the planning

work completed in this Master Plan to the preliminary engineering level. Periodic updating
of the cost-of-service (water rate) and System Development Charge (SDC) analysis should
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be budgeted and conducted. Updates to the Water Management and Conservation Plan, as
well as this Master Plan, will also be required within the 20-year planning horizon. A budget
level cost of $100,000 every 10 years should be anticipated for Master Plan updates.

Water Management and Conservation Plan

The Oregon Administrative Rules (OAR) for Public Water Systems, Chapter 690, Division
86 requires water systems with water rights to submit a Water Management and
Conservation Plan (WMCP) that documents current water conservation measures, provides a
water curtailment plan, evaluates long-term water supply planning and provides a water
rights implementation schedule. It is recommended that the City complete a WMCP in the
next ten years to comply with Oregon Water Resources Department (OWRD) requirements
(see OAR 690-086-0125). The estimated project cost for this plan is approximately $50,000
with updates every 10 years.

Water Rates and SDC Analysis

Charges and rates for utility services are typically structured to direct the costs of providing
service to those benefitting by the service. Developers building subdivisions and commercial
complexes are required to construct the initial capital improvements required for water
supply and service. Costs for maintenance and operation of the facilities are paid for by the
City from ongoing monthly charges for service, as well as allowances for replacement of
depreciated facilitiecs. Where a major facility is constructed to supply a large number of non-
associated developers, the initial cost is often fronted by the utility and collected as a
reimbursement in the form of a SDC. It is recommended that the City complete a detailed
water rate and SDC analysis with the completion of this Master Plan to determine specific
funding needs and potential funding sources associated with the adopted Capital
Improvement Program. It is recommended that these studies also provide guidance to the
City on the best use of available funding options.

Water System Capital Improvement Program

In 1977 the City purchased the water system from Oregon Water Corporation for six million
dollars and since has added approximately 42 million dollars of improvements, upgrades and
extensions resulting in an approximate annual capital investment of 1.3 million dollars per
year.

A detailed summary of recommended improvements identified in this plan is presented
Section 6 for short-term, medium-term and long-term improvement recommendations. The
total estimated project cost of these improvements is approximately 54 million dollars for the
20-year planning horizon, with approximately 31 million dollars to be funded by the City.
Of the improvements required in the 20-year planning horizon, the total project cost of the
improvements required in the next 10 years is approximately 28.1 million dollars. Table ES-
2 presents a summary of capital improvement costs for each time period. Approximately 1.9
million dollars per year should be budgeted over the next 10 years for funding of the City’s
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share of these projects which is approximately 19 million dollars. Financial planning and
analysis is recommended to evaluate overall water system financial needs and to identify

funding options and alternatives

Table ES-2
Capital Improvement Summary
Improvement Category ?;:{;j;{; h%;:;‘g&%‘;m L?;g;g'i;m Total
Pumping Facilities - 2,150,000 1,850,000 4,000,000
Storage Facilities $500,000 2,500,000 6,300,000 | 9,300,000
Distribution System Piping 11,006,350 11,527,000 16,927,500 | 36,460,850
Telemetry 150,000 50,000 100,000 300,000
Planning Studies 50,000 170,000 190,000 410,000
Total | $11,706,350 $16,397,000 $25,367,500 | $53,470,850
Recommendations

It is recommended that the City of Roseburg take the following actions:

1. Formally adopt this study as the City’s Water System Master Plan.

2. Adopt the prioritized recommended system improvements described in Section 6 and
specifically listed in tables 6-4, 6-5 and 6-6 as the formal Capital Improvement Program

for the water service area.

3. Review and update this plan within a 10-year period to accommodate changes or new

conditions.
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SECTION 1
INTRODUCTION

Authorization

In November 2008, the firm of Murray, Smith & Associates, Inc. was authorized by the City
of Roseburg (City) to prepare this Water System Master Plan (WSMP).

Purpose

The purpose of this study is to perform a comprehensive analysis of the City’s water system,
to identify system deficiencies, to determine future water distribution system supply
requirements, to establish uniform design criteria for system facilities and to recommend
water system facility improvements that correct existing deficiencies and that provide for
future system expansion. The planning and analysis efforts include consideration of the
ultimate integration of recommended distribution system improvements with the City’s long-
term water source and supply decisions. This plan replaces the City’s 1993 Water System
Master Plan.

Planning Period

The planning period for this master plan is 20 years. Water demands are developed for this
planning period and to the year 2058 in 10-year increments.

Study Area

The study area for this plan includes the City’s current water service area and lands inside the
City’s current Urban Growth Boundary (UGB) as well as the Dixonville Water Association’s
service area. In 2007 the City acquired ownership of Dixonville Water Association facilities.

The City also currently provides water service to certain limited areas outside the UGB. The
study area is illustraied on the Existing System Map included as Plate 1 in Appendix A.

Compliance

This plan complies with water system master planning requirements established under
Oregon Administrative Rules (OAR) for Public Water Systems, Chapter 333, Division 61.

Scope
The scope of work for this study includes the following work tasks:

s Data Compilation and Review -- Compile and review existing maps, drawings, plans,
studies and reports.
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o Complete an Inventory and Condition Assessment of Existing Facilities -- Complete
site visits to existing water system facilities. Prepare an inventory and condition
assessment of existing water system facilities including supply, transmission and
distribution piping, storage reservoirs, pumping stations, and control systems.

o Develop Water Demand Forecasts -- Review information related to service area, land
use, population distribution, and historical water demands. Develop water demand
forecasts for existing and undeveloped areas within the City’s water service area.

o Establish System Analysis Criteria -- Develop system performance criteria for
distribution and transmission systems and storage and pumping facilities. Develop
analysis and planning criteria for pressure zone service pressure limits, for emergency
fire suppression water needs, as well as other system performance parameters.

o Develop and Calibrate Water System Hydraulic Model -- Prepare of a computerized
water distribution system hydraulic network analysis model compatible with the City’s
existing Geographical Information Systems (GIS) data.

o Perform Water System Analysis -- Perform a detailed analysis of the City’s transmission
and distribution system, analyze storage and pumping capacity needs, evaluate pressure
zone limits and complete an assessment of un-accounted for water. Included in this work
will be an assessment of service and supply options for the area north of the North
Umpqua River currently served by the Umpqua Basin Water Association.

o Develop Recommended System Improvements - Develop recommended water system
facilities improvements which correct existing deficiencies and provide for future system

expansion.

o Prepare Capital Improvement Plan -- Develop estimated project costs for recommended
improvements, recommend preject sequencing and develop a Capital Improvement
Program.

o Prepare Water System Master Plan -- Prepare a water system master plan that
documents and describes the planning and analysis work efforts, including a water
system plan map identifying all existing and proposed water system facilities. The
preparation of this master plan is intended to serve as 2 companion document to recently
completed long-term water supply planning work and documentation. These decuments
combined represent a comprehensive distribution and supply system master planning
work program,
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SECTION 2
EXISTING WATER SYSTEM

General

This section describes and inventories the City of Roseburg’s (City) water service area and
water system facilities. Included in this section is a discussion of existing supply and
transmission facilities, treatment processes, water rights, pressure zones, storage and
pumping facilities and distribution system piping.

Background

The City provides potable water to approximately 29,000 people in the City’s current water
service area. The City withdraws and treats water from the North Umpqua River at
Winchester just downstream of the Winchester Dam, The raw water supply for the
Winchester Water Treatment Plant (WTP) is withdrawn from the river by an intake on the
south bank of the river.

The City’s water systemn was purchased from the Oregon Water Corporation in December
1977. At the time of this purchase, the water system served customers in the City of
Roseburg, the Three Pines Water Association and the Dixonville Water Association (DWA).
In 1984, the Three Pines Water Association was dissolved and incorporated into the City of
Roseburg. In 2007 Roseburg acquired ownership of the DWA facilities and the City
continues to supply these customers through facilities on the eastern edge of Roseburg.
References in this report to DWA facilities will refer to the portion of the City facilities
previously owned by DWA. The City maintains emergency interties with the Roberts Creek
Water District through a metered connection at the south end of the distribution systemn and
with the Umpqua Basin Water Association at the western edge of the study area on Garden
Valley Boulevard. Figure 2-1 illustrates the existing water service area, the current Urban
Growth Boundary (UGB) and potential UGB growth areas during the study period.

Plate 1 in Appendix A illustrates the City’s water system service area limits, water system
facilities and distribution system piping. Plate 1 is also a digital representation of the
computerized distribution system hydraulic model used for water system analyses.

Service Area

The City is the provider of urban services within the UGB and areas outside the UGB
including the Charter Qaks Area, and to the Dixonville area. As service provider, the City
ensures the levels of water service for domestic flows, fire protection, reservoir storage,
emergency backup and other factors, as well as regulating water service to ensure logical
extensions to the city limits concurrent with growth. ORS Chapter 195.065 requires a
coordinated program for delivery of urban services. The City is currently studying potential
areas to add to its UGB shown on Figure 2-1 and Plate 1.
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By Urban Service Agreement dated April 21, 2008, the Umpqua Basin Water Association
(UBWA) has been designated as the provider of water service to certain areas within the
UGB, generally being UGB areas north of the North Umpqua River and areas along West
Military Avenue and Lookingglass Road. 'The existing UBWA system borders the
westerly edge of the existing UGB and provides existing service into areas being studied
as potential areas to add to the City's UGB. This study will review options to serve areas
of joint interest, but the selection of the provider of water service to any particular area
will be accomplished by future negotiation between the City, UBWA and Douglas
County.

In addition to areas within the UGB where UBWA is currently designated as the provider

of water service, other areas within the UGB and potential UGB expansion areas exist

where UBWA may be able to provide water service in a more economical manner. These
areas are the potential UGB expansion area north of Garden Valley Boulevard/Melrose Road
and possibly existing UGB areas on Stacie Court and south of Moorea Drive.

Factors affecting which system is the best provider of water service to any particular area of
joint interest include, (1) cost to develop, operate and maintain water distribution and storage
systems, (2) the need to develop funding for capital expansion through loans, grants or L.LD.
processes, (3) effective utilization of existing assets, (4) efficient and secure utilization of
existing water rights, (5) City's ability to regulate levels of domestic and fire service, and (6)
City's ability to ensure logical growth to the City limits with development within the UGB
and other factors.

Notwithstanding the above, for study purposes, the Master Plan was prepared based on a
presumption that the City would be provider of water service to all areas within the UGB,
potential UGB expansion areas, and the Dixonville area, except within the existing excluded
area along West Military Avenue and areas of potential UGB expansion north of Garden
Valley Boulevard/Melrose Road.

Treatment, Supply and Transmission

The City is currently supplied water from the Winchester WTP located approximately five
miles north of the City. The treatment plant occupies a site on the south bank of the North
Umpqua River directly downstream of the Winchester Dam. The original pressure filter
water treatment plant was constructed in 1935, was replaced under a phased plant
replacement program completed in 1992 and is planned to be expanded in the near future.

In 2001, the City implemented some additional improvements to the plant. An on-site
sodium hypochlorite generation system was installed to replace the existing gaseous chlorine
system. A fourth raw water pump was installed in the river intake and a new magnetic flow
meter was installed on the raw water pipeline between the river intake and the rapid mix
basins. In 2005, the City proceeded with implementation of the upgrading of the plant’s
washwater and solids handling system. That project was completed and placed in service in
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the fall of 2006. Additional improvements to add capacity to the hypochlorite system are
currently being implemented along with the installation of two new variable frequency pump
drives, one on a raw water intake pump and one on a high service pump.

The treatment plant has a nominal peak capacity of 12 million gallons per day (mgd). The
water treatment plant is located on a 3.5-acre site at an elevation of approximately 454 feet.
Treated water is pumped from the plant clearwell by the plant high service pumps. The
plants raw water and finished pumping facilities were recently upgraded with the installation
a variable frequency drive unit in each of these stations. The plant can be expanded through
installation of two additional filters, additional pumping capacity, and a second flocculation
and sedimentation basin. Finished water is pumped from the water treatment plant to the
City's distribution system and storage reservoirs through 20-, 24- and 30-inch diameter
transmission mains.

Water Rights Summary

The City’s three primary rights on the North Umpqua River total 31.0 cubic feet per second
(cfs) or approximately 20.0 mgd. The City also had a secondary or supplemental right on the
North Umpqua River whose purpose was to provide water supply to the Roberts Creek Water
District and the Winston-Dillard Water District in the event that their primary water supplies
are insufficient. This permit is only usable under those conditions and within the service area
of the two water districts and was assigned to them in 2008,

Table 2-1 presents a summary of the City’s water rights on the North Umpqua River at the
WTP location. The table summarizes information on the rights including the applicatio