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PUBLIC HEALTH DIVISION

Office of Environmental Public Health, Drinking Water Program

John A Kitzhaber, MD, Governor

calth

Authority
800 NE Oregon St.

Portland, Oregon 97232-2162
Voice (971) 673-0405

FAX or TTY (971) 673-0694

February 8, 2011 |
WESTECH
Christy Elis FEB 11 201
Dayton City Manager RECEIVED
.0. Box 339

“Dayton, OR 97114

Re: City of Dayton Water Master Plan - (PR #223-2010)
Concurrence with Findings

Dear Ms. Ellis:

The Drinking Water Program (DWP) received a copy of the City of Dayton 2010 Water
System Master Plan, Final January 2010 on February 7, 2010, submitted by Denny
Muchmore, P.E. of Westech Engineering, Inc. DWP had previously granted conceptual
approval of a draft of this document in a letter dated January 25, 2011.

At this time, DWP has completed our final review of the plan to ensure compliance with
OAR 333-061-060(5) as follows:

Minimum twenty year planning period

Detailed information regarding the existing water system

Water quality and service goals

Projections of future population growth and water demand
Engineering evalution of the ability of current system to meet water
quality and service goals

Description and cost estimate for recommeded projects

. Description of alternatives to finance proposed improvements

. Recommended Improvement Plan (aka CIP)

Overall, DWP concurs with the findings and approves the Master Plan.
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Page 2

If you have any questions, please contact me at 971.673.0406, or via email at

£

fred.n kalish@state.or.us.

Sincerely,

A
O/
Fred Kalish, P.E.
Regional Engineer

Cc: Marsha Fox, DWP Portland
Denny Muchmore, P.E., Westech Engineering, Inc., 3841 Fairview
Industrial Drive, S.E., Suite 100, Salem, OR 97302



City of Dayton
2010 Water System Master Plan

TABLE OF CONTENTS

Chapter Page
BT AT oo ettt et ———t e aeeta—nteta e nennaeee e naannteesereaeaeae X1
LISt OF A BTEVIATIONS oo eeeteeeeeeeee e e et e et e e e e e et eeee e esmeeeeeeensemmssateas s aeeansseeeaeeeeaamseeeseaaneaieeesasnans Xil

Executive Summary

TIEOQUCTION ¢ttt et eae et ettt et et se et eas st e s e e e e e bt et ES-1
Project OBJECHVES ... ittt ES-1
Basis for Master PIANNING .......oocoviiiiiiiiiiiiiieiiicie e ES-1
Study Area and Planning Considerations..........ocoovrovieeeeieioieiciiiii ES-1
Regulatory REQUITSIMENTS .....c.o.oiiiiiiiiiic ettt ES-2
Existing Water System INVEentOry........c.oiiiiiiiiiiii e ES-2
Present and Future Water Demands .........oooovoieioeerirmecneee e eecceienconncicensenenenns B3
Water Supply EValuation .......c.ccoooiiiiii e ES-6
Water Treatment EVAIUATION ...c..oiriieeiieie ettt ES-8
Distribution System Evaluation ..........ccccoviiiiiiiiic e ES-9
Water Storage Evaluation........cooooiiiiiiiiiiiiio e ES-10
Instrumentation and Control Evaluation ... ES-12
Recommended Capital Improvement Plan.............oo ES-13
1  INTRODUCTION.ucoieniericnissesssisnconsissssssessesssssssassessmessosssssasessansssessessssssssesssssssssssasssssssssas 1
1.1 General OVEIVIEW oottt cace st s eae e et sss s es e s e sne e 1
1.2 N oottt et s e e s e bt e 1
1.3 AUTNOTIZATON ..oveevvivieeeiiie ettt et e sea s en e s e e e e beeh et s sse e 2
L4 PUIPOSE et 2
1.5 SCoPe OFf WOTK ..ot 2
1.6 COMPIANCE ...t 3
1.6.1 Master Plan ReQUITSIMENTS. .....oioueruiiririiiriiceieiic ettt 3
1.6.2 Future Master Plan Updates ..........ccoocooiiiiiiiiniieee e 3

1.7 Previous Studies And REPOTES.......ccoiiiiiiiiiiiiiiii i 4
2 STUDY AREA AND PLANNING CONSIDERATIONS . w1
2.1 SHUAY AT@A oot 1
2.2 StUAY Period . . oo 1
2.3 Physical ERVIFOMIMENT .....ccooiiiiiiiiiiiieincie et 2
2.3.1 Climate and Rainfall Patterns ......oooooiiiiieiiciaie i 2
232 TOPOZIAPIY .ottt 2

Westech Engineering, Inc.

Final January 2011 i



City of Dayton

2010 Water System Master Plan

Table of Contents

Chapter Page
2.3, 3 SOMS ittt ettt ettt s ke na e et e e e e enac e 3
2.3.4  Water RESOUITES . ueiiiiiiiiiiit ettt 3
2.3.5 Geologic HAzards ......coccoiiiiiiriiiiiiiiiiieiceee e 3
2.3.6 Public Health Hazards ........ocooiiiiieeceee ettt 7
2.3.7  Air Quality and NOTS@......cueiuiiiioiiiieiic ettt e 7
2.3.8 Environmentally Sensitive ATEaS ......coverererrieiiiierieie ettt 7

2.4 FLora and FAUDE......cooioii oottt et et 9
2T FIOT8 ittt ettt ettt st e e 9
242 FAUDA ot ettt et e s ettt e n e e e e et 9
2.4.3 Threatened or Endangered SPecies......ccccovmiiiniivininiiinicii e 9

2.5 Energy Production & CONSUMPLION ..eceuiiiiieeieteeiecetcee ettt eeee e 10

2.6 Socio-Economic ENVIrONIMENT ... .ccooci ittt 10
2.6.1 Economic Conditions and Trends.........coccoeiiiiiniinirnin e 10
2.6.2 Population & Growth Projections........cc.oocerivreiienicivaienieviieeccciciee e 11
2.6.3 Land Use ReguIations........ocoouiiiiieioiiecc et 11

3 REGULATORY REQUIREMENTS 1

3.1 INEPOQUCTION c.c ettt ettt et e e 1

3.2 Regulating AGEICIES .oouiieiieiiieiiieieie ettt ettt 1

3.3 Existing Water Quality Regulations .......cccocoiiiiiiiinieiiite et 1
3.3.1 Microbial Contaminants .......coooieiieieiieieeee ettt ettt 2
3.3.2 Disinfectants and Disinfection Byproducts Rule.........cc.ccoooiiin 4
3.3.3 Lead and Copper RUIe ..ooc.ooiiiiii et 6
3.3.4 Inorganic CONTAMINANES ... .oceitieitiiietiete ettt ese et et et et e et st e ens s rnaeeenaees 7
3.3.5 Organic CONTAMINANES «....eviiiiiiietiereenttette ettt et et sete st e s eneee e e nean 8
3.3.6 Radiologic CONtAMINANTS ....cocirieiiiei ettt 9
3.3.7  ATSEniC RUIE ..ot 9
3.3.8 Secondary CONtAMINANTS .....eecveiieiei e ieieet ettt ettt et e e eaeens 10
3.3.9 Groundwater RUle ......ooooiiiiiiii e 10

4 Consumer Confidence Report Rule ..o 12
3.5 Cross-Connection Control Programi.........ccocceviiiiiniiiiciiniiiin e 12
6 SANIEATY SUIVEY coiiiiiiiiiiccte ettt 13

3.7 Future Water Quality Regulations .......ccoocoviiiiiiiii e 13
3.7.1 Long Term 2 Enhanced Surface Water Treatment Rule........ccoocooveeiinnnennn. 13
3.7.2  Filter Backwash Recycling Rule ........ccoooniiiiiiiiecceee 15
3.7.3 Vulnerability ASSESSMENT . ....coouiiiiiiiiiiiiiiie e 15
3.7.4 Unregulated Contaminant Monitoring Rule .........cocoovinviiininiiiiiiiecee 15
3.7.5 Revised Total Coliform Rule... ..ot 16
3.7.6 0 RAAOM oottt ettt e 16

3.8 City Public Works Design Standards..........oocooiiiiii e 17

Westech Engineering, Inc.

Final January 2011 i



City of Dayton

2010 Water System Master Plan Table of Contents
Chapter Page
3.9 Standards for Municipal Wells & Springs ... 17
3.9.1  Municipal Wells .o.ooiiiiiiiiiiiiiiii e 17
3.9.2  Municipal SPrINES ..oeueccoiiiiiiiiiiiioieiee i 18
3.10 Water Use Regulations (Water Rights).......oooiiiiiii i 18
3.11 Aquifer Storage & Recovery (ASR) ..o 20
3.12 Water Management and Conservation Plan................ooo 21
4 EXISTING WATER SYSTEM 1
4.1 TIITOQUCHON ..ottt ettt ettt e e e e 1
4.2 Water SYStem OVEIVIEW ..c.cevevticiioiiiiiioiiiice ettt 1
4.2.1 Water System Schematic & Maps .......c.cccooiiiiiiiiiiiiiie e 1
422 Agreements Related to the Joint Dayton-Lafayette Water System ...................... 9

4.3 Water SUPPLY «ooeiceee e 11
4.3.1 Current Water RIghts.......ooooiiiiiiiiiiiciiii e 12
432 Water SUPPLY, SPIINES ....ooiiiiiiiiieiiiiiiis e 13
4.3.3  Water Supply, WellS. ..o 18

4.4 Water TIEAMENT ....oouiiiiieeiieeieeiteee ettt e et ae et e ene e eavee s 25
4.4.1  ChIOTINAON ....eieeveeeeteee ettt et s b e s st aeeeaaees 25
4.42  Corrosion COMTOL.....oiiiiiioriii ettt e 26
4,43 Spring Area Slow Sand Filter...........ccoo 26
4.4.4 Dayton-Lafayette WTP & Pump Station..........cooiviiiiiiieie, 28

4.5 WAL STOTAZE. .ueiuteeeeteeteet ettt ettt n sttt 35
4.5.1 Ground Storage (WTP 1.5 MG ReServoir)......ccoccouniiiniiniiinicccceec e 35
452 Watershed Storage ReServoirS..... .o iueiieiiiiiiieie e 36

4.6 DISIIBULION SYSTEIM L.eiiiiieceiieiceieeieeiee ettt 37
4.6.1  PIpe NEtWOTK ..ottt 37
4.6.2 Water Service LevelS ..o 39
4.63 Watershed PRV Station ....covooiiieeriiieeeeeie et 40
4.6.4 Waterline Bridge, River or Stream Crossings ...........ccoccovevvviiienncaicniienieeienenn 40
4.6.5  WALEl METETS ..ooiiiiiiiee et ettt 42
4.6.6 CT Values to First Water ServiCe.....oocoouiiiiiiiiiiieiiiiiicoi e 42
4.6.7  Fire HYATANTS ..eoviiiiiiieieeec e 43

4.7  SCADA & Telemetry SYSTEIM . .oouoiiiiiiiiiiiei it 43
4.8 Sanitary Survey Results ..o..oooiiiiiiii 43
4.9 Existing Water System Funding Mechanisms ... 44
4.9 1 Water USer RALES ....uviieieeeiiiiie e sn et 45
4.9.2 System Development Charges........ccooviiioiiiiiiiiicice 46
4.70 ReCOmMMENAAtIONS ....uieiieireieeie et ettt et e e st et oo eem e e 46

Westech Engineering, Inc.

Final January 2011 iii



City of Dayton

2010 Water Systemn Master Plan Table of Contents
Chapter Page
5 PRESENT AND FUTURE WATER DEMANDS _ . 1
5.1 BPOQUCTION ettt 1
5.2 Terms and DefinitiOnS . ..occoouiioiiiriet ettt I
5.2.1 System Demand ... 1
5.2.2 Demand VarTatiOnS ......coeeoieieiieieiceieee ettt ettt e e en s envenes e e s e 2

5.3 POPUIAIION ..ottt ettt 2
5.3.1 Historical Municipal Population..........cccoooiiieinininnioieee e 2
5.3.2  Anticipated Future Development...........cocooiiiiiriioiicieiieeeeeee e 2
5.3.3 Future Population Projections ........ccooieiiiiiiiiiee e 3

5.4  Historical Water Demand........ccocooiiiiiiiiieiee e 4
5.4.1  Water ProduCtion......c.cociimiiiiiiiiiicei et 4
5.4.2 Average Day Demand (ADD) oo 6
5.4.3 Peaking FacCtors ........cccuiiiiiiiiiieee e 6
5.44 Maximum Month Demand (MMD).........oooiiiiiiieieecee e 7
5.4.5 Maximum Day Demand (MDD) ....oocoooiiiioiiiiiiecceeeeeeeeeeeee e 7
5.4.6 Peak Hour Demand (PHD) ....coooooiiiieiioiieeeeeeeeeeee e 7
SAT WaLET LOSS ..ttt ettt 8
5.4.8 Water Users by CateZOry .....coouveiriiiirieiiieieee et 10

5.5 Projected Water Demand ........coccooooiiioiiiiice e 11
5.5.1 Projected Municipal Water Demand ............cooooiiiioiiieiiccc e 11
5.5.2 Projected Water Demand SUMMATY ...cooooeiiioiiiiieiieeeeeeeeeeeeeeeee, 12

5.6 FITE FLOWS oottt e 13
6 WATER SUPPLY EVALUATION |
6.1 INITOAUCTION ettt ettt et ea et ee e et e et e e e e e 1
6.2 Evaluation CIITeIIa . ..coiiiieiiitieieieie ettt ettt ettt 1
6.2.1  Water RIGhtS e 1
6.2.2 Reliability and Resiliency of Water SOUICES ........ooveueueriieriiiiicicciieceeeeee 1

6.3 Federal STOTage ........cccoiiiiiiiiii e 3
6.4  Water Source Evaluation .....ccocooiiiiiiiiii e 4
6.4.1 Water Use Regulations (Water RIghts) ....cooooioiiiiiieiioiceee e 4
6.4.2  Water RIZhtS SIate@y .. ..cc.eoeiiiiietieiieieiteee et 4
6.4.3 Regional Water Supply System OPHOnS ....covieveeriorire e 7
6.4.4 Existing Sources, Water Production Reliability ...........oocooooooiiiiiiiiiie 8
6.4.5 Existing Sources, Pumping or Conveyance Reliability.................................. 10
6.4.6 System-Wide Water Source Reliability.........ccoooeiiiiiiiiiiiiceecc 11

6.5 Groundwater PTOTECION ....ouiiiieieiee ettt 13
6.6  Aquifer Storage & Recovery (ASR) Evaluation ........o.cooooviiiiooireceeeeeeeeeeeeeeeeenn 13
6.7 Recommended Approaches & IMprovements ...........ccoocooooioiiiiiiiiiiiieiieie e 15
6.7.1 Water Loss Reduction (Transmission & Distribution Improvements)............... 15

Westech Engineering, inc.

Final January 2011 iv



City of Dayton

2010 Water System Master Plan

Table of Contents

Chapter Page
7.2 Water Rights and Regulatory ISsues..........ci 16
6.7.3 Improvements to EXiStING SOUMCES ....ovovoriieiemiiiiiiiiiiiiiicie et 18
6.7.4 New Source DevelOPment ........ccccocueiiiimiiiiiiieee s 21
6.7.5 Water Source Recommendations Summary Table ... 22
7  WATER TREATMENT EVALUATION w1
Tl IETOQUCTION .o eee ettt es et et e e e e e e e e e s se et bs s h e bt 1
7.2 Treatment Objectives & PTrOCESSES ......o.oiiiiiiriiiiiici 1
7.2.1 Source Water CharaCteriStiCS. ..ovurrouriererieeieiieireceeriesi ettt 1
722 Taste & OAOT ..ottt ettt 2
7.2.3 Inactivation/Removal of Microbial Contaminants ..........cccceiomernnininieniene 2
T 24 FAHEALION oo eeeeee e ece ettt esc et besme s e e e an e e e e 3
725 DASIITECHOM c.eeviieiireeetieseesee et et et e et e st ceiee st e s e s e e s ran e s es st sb bbb s e 4
7.2.6 Plant Reliability and Redundancy ... 4
7.3 Existing WTP Evaluation.........ocooiiiiiiiiii i 5
7.3.1 Existing WTP, Evaluation of Pressure Filter Operation..........ccocoovenicciiininnns 5
7.3.2 Existing WTP, Evaluation of Finish Water Pumps ... 8
7.4  Watershed Springs Treatment Evaluation...........ooooonii 8
7.4.1 Watershed Springs, Improvement AIernatives...........ooooriininiin 8
7.5  Regional Surface WTP Evaluation .........cooooiiimiiiiii 13
7.6 Recommended Approaches & IMProvements ..o 18
7.6.1 Water Loss Reduction (Transmission & Distribution Improvements)............... 18
7.6.2 WTP Pressure Filter Backwash Improvements ... 18
7.6.3 WTP Finish Water Pump Improvements...........ccooovorininniniiicne 18
7.6.4 WTP Fire Pump IMprovements . ........ccoooiriiiiirinine s 18
7.6.5 Watershed Springs IMProvements.........ocoovorioiininiiiccc 19
7.6.6 Regional Water Treatment Plant (Willamette River Source) ......c...ccccooovinnn 19
7.6.7 Summary of Recommended Treatment Improvements..............coccoooiins 19
8 DISTRIBUTION SYSTEM EVALUATION 1
8.1 INETOAUCHION ..ottt ettt 1
8.2 EVAIUATION CIIEETIA oeveeeieeeeeeeteeieeeerete et e st et cet e e see e e e sem e e e e ss e st 1
8.2.1  Sizing and CAPACILY ...oucuiureiieiiiieieiiir it I
8.2.2  SYSEIM PrESSUIE. ..ottt b 2
823 FIre PrOtECHION c.ooeeeeiieceeeeeee ettt ce et es et e e e s en et as e et e et a st e 3
8.2.4 Deficiency CAleZOTIS. . .euiiiiiiiiieieieies i 3
8.3  Hydraulic Model Development. .........ccooviuiiiiiiieiiiiieiiiii e 3
8.3.1 Model Methodology ......... e eeeheeaeeeasteetteseeeeit e e st it r e e e e a e n e 3
8.3.2 Model DEVEIOPIMENT ....ooviiiiiiiiiiiiiiiiei et 4
83.3 Model CaliDration....oooiiiiiiriiieieeeeeceei ettt et 4
Westech Engineering, Inc.
Final January 2011 v



City of Dayton

2010 Water Systern Master Plan Table of Contents
Chapter Page
8.3.4 MOAE] SCOMATION -.oiviiiteeeeeeteeiee et ee e et s e te s e e e en e s e e e e era e e e e se et e eas e e e aes e 5

8.4  Distribution System ANalySIS.....cooooiiiiiiiiiiiieie e e 5
8.4.1 TransmisSion ANALYSIS.....ooiiiiiuiiiiiiiitiirii et 5

8.4.2 Distribution System & Fire Flow Analysis .......ccocoooniiiiiini 10

8.43 Water Loss EValUation....cocooviieeo ittt 16

8.4.4 Water Age Evaluation ... ..ot 16

8.4.5 Distribution Improvements for Developments ... 17

8.5  Summary Of Recommended Distribution Improvements............o.occonii 17

9 WATER STORAGE EVALUATION 1
0.1 TIEOAUCHION oot eee et eeae e et e e et eee e e e e e e e e eae e ne e e e s erse e s bbb e 1

0.2 Evaluation CIIEETIA ..c.oovivieeeerreesiieseeae e e e esecae st et eae e siieesaeeneer s e esssseenesssessessess et e eesne e as 1
9.2.1 Storage Volume CategOTIES .......ooomimiiiiiiiiiriieieie i 1

0.2.2  SYSLEIM Pre@SSUIE ... cviiiiiiiiiiiiei et 3

9.2.3  Water QUALILY ...oooiiieiee e 3

9.2.4 Reliability of Pumped StOrage.........ocooomrmiiiiiiecei 4

0.2.5  ReAUNAANCY ....oveeiieriiee ittt et 4

0.3 Water Storage ANALYSIS.....cooiiiiiiiiiii et 4
9.3.1 Storage Volume ASSUMPLIONS .......cirieiiirireniieieseeiet et 4

9.3.2 Storage Volume Evaluation..........ccoooiioiiiiiiiiii 8

9.3.3 Condition of EXisting RESEIVOIIS ......cccccuoimiiiminimiiii e 13

9.3.4  SYSEEM PreSSUTE.c.cueuiiiiiiiiiiiciie ittt 14

0.3.5 ReAUNAANCY ....eviiinietceieieicceicie ettt 14

9.4 Recommended Storage Approaches & Improvements ... 14
9.4.1 Water Loss Reduction (Transmission & Distribution Improvements)............... 14

9.42 Auxiliary Power Generators for All Existing Wells........ccoooo 15

9.43 Tree Removal at Existing Watershed Reservoir........c.coooviieiiiiiniinnncs 15

9.4.4 Recoating Watershed ReSErVOIr ......cocooviiiiiiiiiii 15

9.4.5 New Finish Water Pump Station (dead storage cOnversion) ............c.coceceveeence. 16

9.4.6 Summary of Water Storage Recommendations...........ccoccorvnnininniine 16

10 INSTRUMENTATION & CONTROL EVALUATION 1
JO.1  TIEEOQUCTION oottt sr et siaee s saa e e e s eat e e nn e e san e e e sansasss et s s e e e e s e 1

10.2 Existing Instrumentation & Control SyStem ......ocoooiiiini 1

10.3 Recommended IMProvements. .......cooiiiiiiiiiiiiiii e 2
10.3.1 Water Treatment Plant STe.......ccooiiiiiiiii e 2

10.3.2 Well FACTIIHIES ..o ooiieiie ittt ettt e 2

Westech Engineering, Inc.

Final January 2011 vi



City of Dayton

2010 Water Systern Master Plan Table of Contents
Chapter Page
11 OPERATION AND MAINTENANCE |
11,1 TOEOQUCHON ettt e ettt et oot e e e et e e ms e e en et b e e n et 1
11.2 Water System Record Keeping ... 1
11.2.1 Water ProdUCHON .. .oiviieei ittt s 1
11.2.2 Regulatory Record Keeping ......cocoomrurmimrriescicieieiciiii i 2
11.2.3 Operations and Maintenance Records ... 2
11.2.4 Water System Mapping & System INnVentory ... 3

11.3 Water USE AUGIE .oiviiiiiioieeee ettt cta et s ir e e ess e e m s ettt a e 3
T1.4  LeaK DOIECHIOM c.voviieeeeeeeeeee et et e etee ettt e e e et s b et oot et e et 4
11.5 Distribution System Flushing Program ... 4
116 ValVe EXEICISIIZ  .o.veevtieeenitetcieicieieteie ettt 5
11.7 Cross-Connection Control PrOZam .....c.coeuiiiiiiirii it 5
11.8 Master Meter MailtENATICE ....voovieeieeeieeieeceeceeeiiee it ettt et 6
11.9 Water Meter MalntenanCe . ...o..ouveeeeueereeeteeieeeiceniece et et ese ettt 6
11.9.1 Large & Mid-size MEters ... 6
11.9.2 Conventional METETS. ....coviviveeerieeirieeeercereeneeemieneesseneeseeressan et eirsn e s an e aas e 6
11.10 Hydrant Maintenance And Replacement ..........c..oooiiiiiiiiiini 7
11.11 Reservoir Inspection And Maintenance .........coeorieiiniiiiiic 7
11.12 Emergency Generator MailtenanCe ........coveveriieeiestntnneiiiteicec i 7
11.13 Emergency Response PIam......ocoooiiii 7
11.14 Staffing Levels ...o.oi i 8
11.15 Annual Operations & Maintenance Budget ... 8
12 RECOMMENDED CAPITAL IMPROVEMENT PLAN . 1
12,1 IITOQUCHION ..o eeeee et e et ettt e ce et e e e e e e er e e e e ar e e e s e s e e 1
12.2 Prioritized IMPrOVEMEINTS. .. .ocoviviieiiiiis ittt 1
12.2.1 Prioritization CITEEIIa......eeeeereereieriieisereeeecreeese et e e ess et 1
12.2.2 Prioritization LEVELS ..cooioieeieeeeieiee et 2
12.2.3 Prioritized Capital Improvement Projects & Estimated Project Costs ................. 2
12.2.4 Environmental IMPactS.....cccouiiiiiiiiiiiiiii e 8

12.3 Basis Of COSt ESUIMALES ......cooveieieiieeriir et ettt ere st es st 8
12.3.1 Accuracy of Cost ESHMAeS......oooiiiiiiiiiieieiiit i 8
12.3.2 Adjustment of Cost Estimates over TImMe ... 8
12.3.3 Engineering and Administrative Costs, CONtINZENCIES .....ovoviviiiininiciiiiiicennns 9

12.4 Construction Cost ESHITATES .....coiiieiiei ettt ree e 9
12.4.1 Pipeline Improvement COStS..... oot 9
12.4.2 Source and Pump Station Improvement COStS .......cooooviriiiiiiiiiinii 10
12.4.3 Water Treatment Improvement COSIS.........cooiimiiiniieei 10
12.4.4 Water Storage Improvement COStS.......oooiiioiriiiinniciiiniic 11
12.4.5 Instrumentation and Control Improvement CostS. ..o 11

Westech Engineering, Inc.

Final January 2011 vii



City of Dayton

2010 Water System Master Plan Table of Contents
Chapter Page
12,5 FUNGINEZ SOUICES. ottt i1
12.5.1 Local Funding SOUICES ..ottt s 11

12.5.2 State and Federal Grant and Loan Programs ............cccoocoeiiiiiiiiiic 15

12.5.3 Funding Recommendations ... .....ccooiiiiiiiiiiieioieoeceee e 18

12.6 Recommended Implementation Plan ... 19
12.6.1 Recommended Implementation Schedule ... 19

Westech Engineering, Inc.

Final January 2011 viii



City of Dayton
2010 Water System Master Plan

LIST OF TABLES

7Y 1) LU OO OO OO OO PO SR PSSO PSPPI Page
2-1 Approximate Areas by Land Use ZONE ..ot 2-11
3-1 Stage 2 DBPR Compliance Monitoring REQUITEMENTS ... .coooiiiiiinciniiit e 3-6
3-2 Secondary Maximum Contaminant Levels ... 3-10
4-1 Designation of Assets of Joint Dayton/Lafayette Water Project .......cooooeeinnciinncnn 4-7
4-2 Water Rights Summary (listed by priority date) ..o 4-10
4-3 Springs, Current Production Capacify ...........covvoiiiiiei e 4-12
4-4 Wells, Estimated Long Term Production Capacily .......cocoveiiiminiieine e 4-16
4-5 Well Summary, Primary Production Wells ... 4-18
4-6 Well Summary, Secondary Productionn Wells ... 4-21
4-7 WTP General Operating & Design CTIteria. .. ..oooooiromirriirie et 4-28
4-8 Existing Water USer RALES.......c.cociiiiiiiiiii s 4-43
4-9 Existing Water SDC Schedule ... 4-44
5-1 Population Projection SUIMIMATY .........oooiririiiiimirns et 5-3
5-2 Peaking Factor SUMIMATY . ....coct ottt e 5-7
5-3 WALEr USET SUIMIMIATY «.eveneimteeenreniieieeneea oo e e eae et e r et s e bbbttt 5-10
5-4 Summary of Projected Water Demands ............ccocooiiriiiiic 5-12
5-5 Minimum Fire FIow REQUITEMENTS .....c.ooiiiiuiiiioieiiiineeicceee et 5-13
6-1 Water Right Permit/Certificate Rates vs. Estimated Long Term Production Rates..................... 6-5
6-2 Recommended Water Supply Improvements & Projects ........... et ettt et 6-22
7-1 Conventional Regulatory Removal Credits for Filtration Technologies ..........ccoooiveieiiniinnnicne 7-4
7-2 Watershed Springs, Water Quality Compliance ARErnatives. ..o 7-8
7-3 Recommended Water Treatment Improvements & PTojects ... 7-19
81 Recommended Transmission/Distribution Improvements & Projects..........c.ccccooiinininns. 8-18
9-1 Effect of Source Credit on Standby Storage ReqUITements.........cococooieiiinienineiiiveee 9-6
9-2 Effective Storage Volume, EXisting RESEIVOIS ......occoviiiiiiiiiiiiiiieis e 9-8
9-3 Finished Water Storage Evaluation, Scenarios 1 & 2. ..o 9-9
94 Finished Water Storage Evaluation, SCenario 3 ... 9-10
9-5 Finished Water Storage Evaluation, SCenario 4 .........ccccoiiiiiiiiicc e 9-10
96 Finished Water Storage Evaluation, SCenario 5 ..ot 9-11
9-7 Finished Water Storage Evaluation, SCenario 6 ... 9-12
9-8 Effective Storage Volume, Existing Reservoirs with New Finish Water Pump Station............ 9-12
9-6 Recommended Water Storage Improvements & Projects ... 9-16
11-1 General Regulatory Record Keeping ReqUirements ..ot 11-2
11-2 Annual Operation and Maintenance Budget.............oooiiiiis 11-8
12-1 Capital Improvement Plan COSt SUMMDATY ..o 12-2
12-2 Recommended Capital Improvement Priorities (Dayton) .........cocooovoieininniieeiene 12-3
12-3 Estimated Pipeline Improvement COSS ..o 12-10
12-4 Effects of Local Income Surveys for Communities in Oregon..........ocooiveiinii 12-19

Westech Engineering, Inc.

Final January 2011 ix



City of Dayton
2010 Water System Master Plan

12-5 Sample Implementation Schedule ... 12-20
LIST OF FIGURES

Figure Page
2-1 FEMA Flood Map, Dayton (DOrth)... ..o 2-5
2-1 FEMA Flood Map, Dayton (SOUH) ....c.ooueiiiieiieiieietee et 2-6
2-12 City LImits & UGB MAP ..ouiimiiiiiiiiii ettt ettt et
2-13 Zoning and AdAress MEAD ....cooiiiiiiei et
4-1 Water System SCRETIAtIC .....ooouiiii et e 4-2
4-2a Water SyStem Map (TOWI1)...coouoiiiiii ettt s b e 4-3
4-2b Water System Map (north of HWY 18) oo 4-4
4-3a Water System Map (watershed area)......c.oooieiviiiiiiiiniiiciie e 4-5
4-3b Water System Map (McDougal ROad) ....ooveeieiiieicecctcic et 4-6
4-4 Water System Map (wellfield area).......occooiiiiiiiiiiiie et 4-7
4-5 Water System Map (Lafayette ITEr-118) ....oeviriiieiiiiiieiertet ettt e 4-8
4-6 Dayton-Lafayette WTP SChematic .....cocoiiiiiiiiiiiciiict ettt ceae e 4-29
4-7 Distribution Pipe Inventory by Material TyPe......cceoviieeiiiioiiitii e 4-38
4-8 Distribution Pipe Inventory by Diameter ... 4-38
4-9 Transmission Pipe Inventory by Material TyPe ......ccooiviiiiiinniiiiieeecceceecnce 4-39
4-10 Transmission Pipe Inventory by DIameter ........occooiviiiiiiiicc e 4-39
5-1 Municipal Population ProOJECHIONS .....cccciiiiriiiiiiiiire ettt st een et st e 5-4
5-2 Annual Water Production DY SOUITE .....ooviivieiieiieiieriiesiee ettt e seeereenceneeseeee e e 5-5
5-3 Historical Water Production Trends by Month.......ccoviiiiiiiii e, v 525
5-4 Average Day Demand, Maximum Month Demand & Maximum Day Demand Trends ............ 5-6
5-5 Projected Average Day Demand & Maximum Day Demand.............cccooooiiiiiicnnn. 5-12
7-1 Backwash Clearwell & Booster Pump Layout .........ooooiiiiiiiiiiii e 7-7
7-2 Proposed Willamette River Intake Location Map .....cooovviiiiiiiiiinicccccee e 7-15
7-3 Regional WTP Option, Intake PS, Transmission & WTP Location (Alternative 1) .......cc...... 7-16
7-4 Regional WTP Option, Intake PS, Transmission & WTP Location (Alternative 2) ................. 7-17
8-1 Recommended Transmission & Distribution Improvements (1oWD) ........ccovveviieviiienennenenn 8-19
8-2 Recommended Transmission & Distribution Improvements (watershed).........c.coceeviieinnne. 8-20
12-1 Recommended Water System Priorities (FOWI)....cc.eeocrroivecorerniniecnieecee e 12-6
12-2 Recommended Water System Priorities (watershed) ..o 12-7

Westech Engineering, Inc.

Final January 2011 X



City of Dayton
2010 Water System Master Plan

LIST OF APPENDICES
APPENDIX A
Existing Water System Maps (town, watershed, wellfield)
APPENDIX B
Drinking Water Standards Summary
APPENDIX C
Water Rate Resolution & Water Ordinance
APPENDIX D
City of Dayton Coordinated Population
. 9/28/2008 Yamhill County Coordinated Number Letter
. 6/1/2008 City of Dayton - Population Projection Letter
APPENDIX E
Water Rights Certificates (C), Permits (P), Applications (A), Orders (O) & Well Logs
(WL)
. Watershed West (Lower) Springs (C, Order)
. Watershed East (Upper) Springs (C, A)
° McDougal Well 1 (C, A, WL)
. McDougal Well 2 (C, A, WL)
. Post Office Well (C, A, WL)
. Flower Lane Well (Transfer Order, WL)
. 11th Street Well (C, A, WL)
. Dayton-Lafayette Well 1 to 5 (P, Extension)
. Wellfield Well 1 (WL)
. Wellfield Well 2 (WL)
. Wellfield Well 3 (WL)
. Wellfield Well 4 (WL)
. Wellfield Well 5 (WL)
APPENDIX F
Watershed Deeds, Lease Agreements, Easements
. Main Watershed Area, Deed
. East (Upper) Springs Area, Deed
. West (Lower) Springs & Waterline Area, Lease Agreements
. Easement from Breyman Orchards Road

Westech Engineering, inc.

Final January 2011

Xi



City of Dayton
2010 Water Systern Master Plan

APPENDIX G
Dayton-Lafayette Joint Water System
. Dayton-Lafayette IGA (2/09)
. Settlement Agreement for Joint Wellfield Wells
APPENDIX H
Dayton-Dayton Wellfield, Land Use Approvals & Orders
. 3/13/99 Yamhill County Planning Director Approval (SDR-01-99)

. 7/8/99 Yambhill County Commissioners affirmation of Planning Director
Approval (Board Order 99-522, SDR-01-99)

. 5/11/00 LUBA Final Opinion & Order (approving wells) (LUBA No. 99-123)
. 9/27/00 Court of Appeals Opinion (approving wells) (CA A110515)
APPENDIX I
Dayton-Lafayette Wellfield, Well Sites & Easements
. Well 1
. Well 2,3, 4 &5
APPENDIX J
Reports & Correspondence on Watershed Sources
. GSI Water Solutions Reports
. ODWP Correspondence
. Watershed Springs, City Corrective Action Plan
APPENDIX K
Ferry Street Pedestrian Bridge
. Bridge Life Expectancy Memo (OBEC)
. Estimates for New Pedestrian Bridge (OBEC)
APPENDIX L
Summary of Preliminary Cost Estimates
APPENDIX M
Water System Budget, Fiscal Year 2009-10

Westech Engineering, Inc.

Final January 2011 xii



City of Dayton
2010 Water System Master Plan

FOREWORD

USING THIS REPORT

This report will be used by many people whose needs for information will differ widely.
Accordingly, an Executive Summary appears at the beginning of this report. The summary
provides an overview of the report and presents the main conclusions. Readers may gain a good
general understanding of the report and its contents by reading the summary. Additional detailed
information is presented in the body of the report.
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EXECUTIVE SUMMARY

INTRODUCTION

The purpose of this study is to provide a comprehensive evaluation of the City’s water system
with respect to its existing and future needs, identify improvements and associated costs
necessary to meet those needs, and provide the City with a framework for the provision of water
service through the year 2030.

This executive summary has been prepared to provide a concise overview of the evaluations and
recommendations from each chapter of the study. A summary of the capital improvement
program costs appears at the end of this section (as well as in Chapter 12).

PROJECT OBJECTIVES

This master plan has been developed to provide the City with a guide for short term and long term
water system improvements and has been prepared as a reference document to assist the City as it

evaluates the impacts of proposed development and land use on the water system.
This master plan accomplishes the following specific objectives:

= Establishes water system design and planning criteria

= Provides an inventory of the existing water system infrastructure

» Identifies current and future water system deficiencies on a prioritized basis

*  Provides specific recommendations to the community and City Council for action

= Provides the City with a water system master plan that addresses the needs of both the City
and regulating agencies

BASIS FOR MASTER PLANNING

The City’s previous water master plan was completed in 1994. The previous water master plan
outlined recommended improvements to the water system components including the distribution,
storage, and transmission systems. A number of the major improvements recommended in the
previous water master plan have been addressed, although in different locations and under
different configurations than was anticipated. The previous document also indicated the need to
secure additional water supply of 1.0 MGD (£700 gpm) by the year 2014 (the City has not yet
been able to reach that goal). The life and planning horizon for a water master planning
document is 20 years, with updates typically recommended on 10 year intervals. Accordingly, a
new master plan was needed to address water system issues.

STUDY AREA AND PLANNING CONSIDERATIONS

The City’s Comprehensive Plan was developed in the 1980°s and established a large urban
growth boundary (UGB) encompassing roughly 824 acres, approximately 306 acres of which are
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outside the current City limits. It is assumed that all areas inside the UGB will eventually be
annexed into the City Limits and will be served by the City’s utility systems.

The study period for this investigation is from year 2010 to 2030 and utilizes the UGB as the
boundary for municipal development across this period. The City currently provides water service
to a population of 2,500. It is anticipated that municipal growth across the planning period will
increase substantially, resulting in a 2030 population of roughly 4,060.

The improvements recommended in this plan are based on the development of land within the
UGB in its present location, and the current zoning designations for these areas. This report
evaluates the anticipated water supply, treatment, pumping, and storage needs for the 20 year
planning period. Implementation of the improvements will provide an adequate and dependable
water system for the City’s existing and future customers. Significant expansions of the UGB, or
changes to the existing zoning areas could change the recommendations of this plan. An update
or reevaluation of key planning assumptions should be performed should such changes occur.

REGULATORY REQUIREMENTS

The US Environmental Protection Agency (EPA) and the State of Oregon Department of Human
primary contaminants and 15 secondary contaminants. Primary standards regulate contaminants
that pose a serious risk to public health, whereas secondary standards cover aesthetic
considerations. Public water systems must sample for primary contaminants routinely to ensure
that standards are met and must report the results of such sampling to the regulating agency.

The City’s water system operates in compliance with the current regulatory requirements.
Regulatory compliance is achieved as a function of the basic water system design, the operational
modes selected by the City’s licensed operators, as well as the current regulatory structure. Future
compliance in light of near-term regulatory changes combined with increasing water demands
will require modifications to the design and operation of the City’s water system.

Beginning on January 1, 2010, all public water systems will be regulated by the Ground Water
Rule (GWR). This rule will require new monitoring standards and will potentially require
additional treatment of groundwater sources. The GWR was promulgated to address bacterial
and viral contamination at groundwater sources, as a complimentary approach to the distribution
system monitoring currently required by the Total Coliform Rule.

In summary, the long-term success of the City’s water system requires an improvement plan that
suitably addresses anticipated regulatory needs over the planning period.

EXISTING WATER SYSTEM INVENTORY

The City operates and maintains the existing water system and delivers water to its consumer
base utilizing 2 spring areas, 9 active groundwater wells, one ground storage reservoir, two
elevated storage reservoirs (elevated on the hillside in the watershed area), and a network of
distribution pipes. Fire protection is provided by the 1.5 million-gallon (MG) ground storage
reservoir and fire pump at the WTP, as well as some flows from the watershed reservoirs.
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Based on City records, Dayton’s original water system was constructed in about 1904. The
watershed springs were originally developed and piped into town with wood and steel pipe. In
1922 the City completed the construction of a 175,000 gallon reservoir next to the watershed
springs. Later in the 1930s much of the original piping from the watershed was replaced with
steel piping. As demand grew, Dayton began to seek alternate groundwater sources. In the
1940°s and 1950°s Dayton developed the McDougal Well # 1 (1949) and the Post Office Well
(1953) to supplement production. Later in the 1960’s and 1970s, McDougal Well # 2 (1970) and
the 11th Street Well (1977) were constructed, along with another 165,000 gallon reservoir (1974)
in the watershed. From the 1980°s to early 1990°s the City constructed another 600,000 gallon
reservoir in the watershed and developed the Flower Lane Well (1990) to increase water supply
and storage. Finally, Dayton teamed up with Lafayette and developed the Dayton-Lafayette
Wellfield (1996 to 2009), the Dayton-Lafayette Water Treatment Plant (WTP, 2004) and 1.5
million gallon (MG) ground storage reservoir next to the WTP (2004).

The City’s water distribution system is predominantly a looped network and is constructed
largely in the public road rights-of-way, as well as transmission lines from the wellfield area and
from the City watershed area. The distribution system consists of approximately 11.8 miles of

transmission system consists of approximately 5.82 miles of pipe, of which almost a third of the
total pipe length consists of old steel pipelines (dipped & wrapped steel).

Water storage totals three reservoirs, with a total volume of 2.265 MG. The existing storage
reservoirs do not meet current seismic code.

The City currently has a supervisory control and data acquisition (SCADA) system (located at the
WTP) that allows for centralized monitoring and control of the system by the system operators
from a centralized location (for those system components connected to the SCADA system). The
City has a radio telemetry system that communicates between the WTP and the various well sites,
the watershed reservoir and the PRV station. The radio telemetry system is based on a licensed
radio frequency.

PRESENT AND FUTURE WATER DEMANDS

At the most fundamental level, future water demands are a product of per capita water use
patterns applied over the anticipated population growth. The per capita use factors utilized in
this report are based on typical historical use rates and do not consider the effects of future
conservation programs. The development of a conservation program is encouraged and will
provide additional operating margins with regard to supply and capacity.

Historical populations were reviewed and future populations were projected based on
conventional municipal growth patterns and the County coordinated population allocation. This
report assumes a 2030 population of 4,060. This is based on the coordinated population estimates
provided by Yamhill County. Figure ES5-1 on the following page depicts the historical and
projected populations based on this analysis.
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Figure ES5-1 Municipal Population Projections

5,000

}f
4,500 #
4000 FE=mm=ssssesceenom—m—-" ES e mmmm=——
2030 Coordinated Population of 4,060 "
3,500 "
(i
7z i
7 i
3,000 — < §
/ §
7 i
- 2,500 —aaik ;
S AA i
2 2,000 = i
[<) - f
o PR H
2 g ]
1,500 T S ,
1,000 & "
Yamhill County H
500 — Projection :
4 PSU Estimates i
O T i T T i } T H H is T i
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Water demand is defined as the sum of all water produced and delivered to the City distribution

system. It includes water consumed in all

use categories and also includes water loss and

unaccounted-for water. Water demand varies across seasonal periods, days of the week, and
hours of the day. The establishment of an average day demand rate serves as the baseline against
which other more intensified demands are measured. Based on recent repairs completed in the

watershed area, a historical base ADD of

147 gepd was used in this report. For the purpose of

developing water demand projections into the future, this report uses an ADD of 100 gped for

additional users due to population growth.

Table ES5-2 summarizes the peaking factors used in

this report.
Table ES5-2 Peaking Factor Summary
Population Grou DD ADD:MMD ™ ADD:MDD ™ ADD:PHD @
P P {gpcd) Peaking Factor Peaking Factor Peaking Factor
Municipal 147 1.30 2.02 5.00

(1 Calculated peaking factor based on measured system demands, corrected to account for water loss
reductions following recent repairs in the watershed.

@ Assumed peaking factor based on typical small system values. This ADD:PHD peaking factor applies
only to the consumption portion of the system demand, and not to the leakage portion (leakage is
assumed to remain relatively constant over time).

Future water demand for the municipal population is calculated by adding the current demand to
the product of the per-capita demand values times the projected additional population for the
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planning year in question. These results are summarized in Table ES5-4 and illustrated in
Figure ES5-5 below.

Table ES5-4 Summary of Projected Water Demands

Year 2010 2015 2020 2025 2030 Buildout
Population 2550 2958 3287 3653 4060 6,964
Avg. Day Demand (ADD) ™

MGD 0.366 0.407 0.440 0.476 0.517 0.807
(gpm) 254 282 305 331 359 487
Max. Month Demand (MMD) @

MGD 0476 0.529 0.57 0.619 0.672 1.049
{gpm) 330 367 397 430 467 729
Max. Day Demand (MDD) ®

MGD 0.744 0.821 0.888 0.962 1.044 1.631
(gpm) 517 570 617 668 725 1132
Peak Hour Demand (PHD) @

MGD 1.103 1.307 1.471 1.654 1.858 3.310
{gpm) 766 907 1022 1149 1290 2298

(- 2010 based on measured ADD. Projection based on 2010 ADD plus 100 gpcd x population growth.

2 - ADD x 1.30 PF

% - ADD x 2.02 PF

) - 2010 based on leakage plus 5 X Average Day Consumption. Projection based on 2010 PHD plus 100
gped x pop. Growth x 5.

B3

Figure ES5-5 Projected Average Day Demand and Maximum Day Demand
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WATER SUPPLY EVALUATION

In Oregon, all water is publicly owned. The Oregon Water Resources Department (OWRD)

regulates the use of both surface and groundwater throughout the state. Over the years as greater

demands have been placed on limited water resources, OWRD has exercised increasing control

over water use. Water rights establish a hierarchy utilized by OWRD to adjudicate water in times
of water shortages. Accordingly, it is paramount that the City secure and maintain suitable water

rights to meet long term municipal needs.

In the Willamette Basin and Yambhill sub-basin, all groundwater is over-appropriated, and it is

expected that no new ground water rights permits will be approved by OWRD in the foreseeable
future. Therefore, the City will need to maximize the use of their existing water rights certificates
and/or permits, in addition to pursuing other water source options.

Table ES6-1 lists the permitted/certificated flowrates from each of the City’s water sources,
along with the estimated long-term production rates, and the excess water rights that the City
currently has (but for which water is not physically available at the approved withdrawal rates).

Table ES6-1 Water Right Permit/Certificate Rates vs. Estimated Long Term Production Rates

Estimated Long Term

. Certificate Rate (! Permit Rate ) Difference
Source & Priority Date Production Rate @
(gpm) (gpm) gpm
(gpm)

West (Lower) Springs, 50 ) 508 0

Dayton Watershed (1904) (20 summer)

East (Upper) Springs, 63 i 630 0

Dayton Watershed (1960) (25 summer)

McDougal Well #1 (1960) 300 - 30 270

McDougal Well #2 (1972) 76 - 65 -4

Post Office Well) (1960) 76 - -

Flower Lane Well (1960) 224 - 25 199

11t Street Well (1978) 100 - 25 75

Wellfield Well 1 (1996) - 300 40 260

Wellfield Well 2 (1996) - 300 40 (Lafayette) 260

Wellfield Well 3 (1996) - 300 90 210

Wellfield Well 4 (1996) - 300 70 (Lafayette) 230

Welifield Well 5 (1996) - 300 60 (50% Lafayette) 240
490 summer

Totals 889 1,500 350 wiout Laf owned wells) 1,740
() See Table 4-1

@ See Table 4-3

© Combined long term production rate from both watershed spring sources is estimated at 45 gpm during the summer (113 gpm

during the winter).

“ Estimates of irrigation flows for parks from Post Office Well is beyond the scope of this Water Master Plan, and will need to be

evaluated separately by the City.
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The City has certificated water rights totaling 889 gpm (watershed springs & wells, in-town
welis), and permitted water rights totaling 1,500 gpm (wellfield wells), for a total of 2,389 gpm
for all sources. The difference shown represents the difference between the amount of water the
City is authorized to utilize and the amount that is currently counted as available from the City’s
existing water sources for planning purposes.

As previously noted, new groundwater rights are generally no longer available in Western
Oregon. However, existing water-rights can be purchased (with or without purchasing the land to
which the water-right is attached), and an application submitted to the WRD to modify the type of
use allowed (ie. from agricultural to municipal), and to modify the approved point of use to match
the City’s current water use area.

The watershed springs require significant work to bring them into conformance with ODWP
requirements for spring sources, and to comply with requirements of the Groundwater Rule.
Failure to comply with these requirements will likely result in the springs being determined to be
groundwater under the direct influence (GWUDI) of surface water, which will result in these
sources being unavailable to the City without treatment meeting surface water treatment
standards. A detailed evaluation of the improvement requirements for the watershed springs is
discussed in Chapter 7.

The following table is a summary of the various water source improvement recommendations
developed by this master plan. For more details on particular projects, refer to the discussions in
the body of the study.

Table ES6-2: Recommended Water Supply Improvements & Projects

Pé?g:t Project

51 Replace steel transmission & distribution lines to increase volume of source water available for
consumption (see recommended improvements in Chapter 8)

59 Water Rights Permits (Wellfield Welis), investigation study for potential new well sites for water rights
transfers

53 Water Rights Certificates (In-Town & McDougal Wells), investigation study for potential new well sites for
water rights transfers

54 If Watershed Springs cannot be upgraded to meet State standards, investigation study on potential for

transfer of spring water rights to wells drilled at same site

Investigate purchase of existing water rights. Investigation study to develop map of all property around
S5 City & wellfield with existing senior water rights, contact property owners to determine interest in selling
water rights. Purchase property with senior water rights as it becomes available for sale.

S-6 Water Management & Conservation Plan update when required by WRD.

S7 Update City's emergency water restriction ordinances & resolutions.

S-8 Watershed Springs upgrades (see Chapter 7)

S9 Watershed long-term lease, exclusive easements and/or property purchase/acquisition.

S-10 Hazardous free removal at watershed springs/sand filter sites

Install on-site auxiliary power generators & automatic transfer switches at all City wells (€ wells, excluding

S the Post Office Well).
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Table ES6~2: Recommended Water Supply Improvements & Projects

Project

Code Project

512 Production testing and evaluation of all City wells by hydrogeologist to verify long term production
estimates and determine recommended schedule for rehabilitation at each well (every § years).

513 McDougal Wells, replace any existing steel discharge lines between wells & watershed transmission main
(3007

S-14 McDougal Wells, chiorination system upgrades (after completion of watershed spring improvements)

S5 Wellfield wells, rotating rehabilitation program, one well per year (fo address production losses due to iron

bacteria bio-fouling)

S-16 Wellfield Well 1, VFD control upgrades

S-17 Wellfield Well 3, VFD control upgrades

S-18 Resolution of support for concept of further investigation of regional water source and/or treatment options

Contact McMinnville to initiate discussions regarding potential inter-tie to McMinnville water system to allow

19 Dayton to purchase supplemental water during period of shortage.

WATER TREATMENT EVALUATION
As overall municipal demand increases, the City will be required to develop new water sources,
and depending on the source water quality, different levels of treatment will be required.

Improvements to the existing WTP and associated supply wells will also be required to meet
projected demands or to address system reliability issues. These improvements include
provisions for auxiliary power at the WTP raw water supply wells (discussed above), as well as
addition of a raw water clearwell to ensure consistent flowrates for filter backwashing (ie.
clearwell is necessary when all wells are not on-line). Improvements also include the addition of a
third Dayton distribution pump during the study period. Upgrades to the watershed spring
sources will be required to address treatment requirements under the Groundwater Rule.

The following table is a summary of the various water treatment recommendations developed by
this master plan. For more details on particular projects, refer to the body of the study.

Table ES7-3 Recommended Water Treatment improvements & Projects

Project Code  Project

Replace steel fransmission & distribution fines to increase volume of source water available for

WT_4 i : i
o consumption (see recommended improvements in Chapter 8)

WT-2 Install clearwell and influent pump station at WTP to ensure adequate backwash flowrates

WT-3A Add third Dayton distribution pump at WTP

WT-3B WTP Finish Water Pump Improvements

Watershed Spring improvements & chlorination to address potential GWUDI issues (Alternative 1B,
Section 7.4.1)

WT-5 Alternative 1C Watershed Spring improvements (only if Alternative 1B is not successful)

WT-6 Adopt resolution of support for regional WTP option adjacent to Dayton.
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DISTRIBUTION SYSTEM EVALUATION

The primary purpose of a water distribution system is to deliver the full range of consumer
demands and fire flows at pressures suited for the particular use. To accomplish this, the
distribution system utilizes a combination of large transmission mains and networks of smaller
distribution mains.

The existing transmission and distribution system was evaluated and existing or anticipated
deficiencies were identified.

In general, distribution system deficiencies fall into several general categories, although some
elements of the water system may be experiencing more than one of these problems at the same
time. These include the general categories of (1) lack of capacity, (2) lack of facility, and (3) end
of useful life.

Improvements to the transmission and distribution system will be required to meet projected
demands or to address system reliability issues. The following table is a summary of the various
water transmission & distribution recommendations developed by this master plan. For more
details on particular projects, refer to the discussions in the body of the study.

Table ES8-1 Recommended Transmission/Distribution Improvements & Projects
ngg " Location %i):wtgh()p r?:::h()p !iige?tt)h
Transmission System(generally listed east to west)
T1 Watershed springs fransmission main (springs to watershed reservoirs) 8 Stl 8 800
T-2 Watershed transmission main (watershed reservoirs to McDougal Rd) 8 Sti 12 4,200
T3 Watershed transmission main (McDougal Rd @ wells to PRV station) 8 Sti/Di 12 6,800
e 0 e
T-5 4t Street transmission main (4%/Ferry to 40/Mill) 4 5t 10 700
T-6 Mill Street transmission main (40/Mill to 3/Mill) 8 PVC 10 450
T-7 Hwy 221 Palmer Creek bridge transmission main (Mill Str to Neck Rd) 6/8 PVC 12 1,650
T-8 Fletcher Road/Foster Road transmission main 172Gl 0 10 8,200
T-9 Ash Street transmission main (Flower/Church to Ash/9t) 8 PVC 10 2,100
T-10 WTP secondary transmission main (WTP to Church & Fiower) 0 12 1,100
Distribution System (generally listed west to easl)
D-1 9t Street (Ash to Church) 4 St 8 750
D-2 Church Street (9t toward Laurel) 6 Sti 8 600
D-3 Main Street ( 8% to 7%) 26l 8 600
D-4 Warmscombe Drive 0 8 200
D-5 5t Street (Oak to Church) 6 PVC 8 350
D-6 Main Street Replacement (27 to 3) 6 St 8 390
D-7 Main Street Replacement (37 to 4%) 0 8 360
Westech Engineering, Inc. ES-9
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Table ES8-1 Recommended Transmission/Distribution improvements & Projects

Project |, Extgo New ¢ Length
Code  —ocaon (inch) (inch) (fee)
D-8 3rd Street (Church to Main) 4 St 10 350
D-9 Jd Street (Main to Ferry) 2 Gl 8 350
D-10 Church Street (west of 2n4) 1% PVC 8 350
D-11  Alder Street (4t to 39) 20l 8 400
D-12 Palmer Creek crossing (Option 1: Palmer Ln to 15 4.5t 8 800
D-13 Palmer Creek crossing {Option 2: Palmer Ln to Water Str, directional drill) 0 8 1150
D-14 Neck Road (Hwy 221 to Water Street) 0 10 1100
D-15 McDougal Road rural waterline 2 PVC/GI 2 3,800
D-16 Thompson Road rural waterline 1,1 Gl 8,2 2,500
D-17 Fletcher Road rural waterline (interim repair till annexation) 1% Gl 2 3,000
D-18 East Dayton Industrial Area waterline 0 12 4,200
D-19 Over-length service modifications (Foster Rd, Watershed, McDougal Rd) - - -
D-20 Master meters on rural waterlines (Fletcher Rd, McDougal Rd, i ) )
Thompson)

D-21 Commercial services at McDougal Corner - - -

WATER STORAGE EVALUATION

In most municipal distribution systems, the water system service pressure is determined by the

elevation of the free water surface in the storage reservoirs serving the system. This is the case

for the watershed service level, while the main town service level is served by a ground storage

reservoir and pumps which keep the distribution system pressurized. Service pressures begin

with available static pressure created by elevated reservoirs (or service pumps) and are reduced

en-route to the consumer by friction losses in the pipe network.

The primary function of water storage is to provide a reserve of water to equalize daily variations

between supply and consumer demand, to serve fire-fighting needs, and to meet system demands

during an emergency interruption of supply. The overall storage within a system can be divided

into the several storage categories, including operational storage, equalization storage, standby

(emergency) storage, fire suppression storage and dead storage.

As discussed in detail in the body of the report, the total volume of a reservoir often does not

equal the effective volume available to the water system. The effective storage volume is defined

as the reservoir volume below the bottom of the operational storage level, minus any dead

storage. In the case of Dayton, a significant percentage of the WTP storage reservoir is currently

classified as dead storage (due to the suction head required to avoid cavitation on the WTP

distribution pumps, which are mounted higher than the floor of the adjacent ground storage

reservoir).

Westech Engineering, Inc. EsS-10
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The total recommended storage in the system is the sum of equalization, fire and emergency
storage (while discounting any dead storage and operational storage). Discounting the
operational storage and dead storage as noted above, the effective volume of the existing Dayton
reservoirs is as listed in Table ES9-2 below.

Table ESS-2 Effective Storage Volume, Existing Reservoirs

- o - -
Existing Reservoir Total Storage  Operational Storage Dead Storage  Effective Storage % of Total

(galions) (gallons) (gallons) (gallons] Storage Available
WTP Steel Reservoir 1,500,000 +104,000 +415,000 981,000 85.4%
Watershed Concrete Reservoir 165,000 +54,000 0 111,000 67.3%
Watershed Steel Reservoir 600,000 +36,000 +22,600 541,400 90.2%
Totals 2,265,000 194,000 437,600 1,576,400 69.6%

{1 Assumes normal operating range of reservoirs (pump start & stop calls) consists of the upper 2 feet of each reservoir.

As can be seen, the “dead storage” issue with the WTP steel reservoir results in a very major and
significant loss in the effective storage available.

Another major factor in the storage evaluation is the concept of “source credits”. In summary,
sources which are classified as continuously available to the system can be counted as a credit
against the standby (or emergency) storage. The five criteria which a source must meet in order
to be classified as continuously available to the system are summarized in Section 9.2.1.3.

For water systems with multiple sources, standby storage is often set as the difference between 48
hours at ADD and the capacity of the supply sources which are “continuously available to the
system” with the largest single source out of service (ie. “2 times ADD” minus “2 times daily
capacity of all continuously available sources except the largest source™).

Currently, NONE of the City’s water sources can be counted toward source credits. Since the
springs are the only source classified as continuously available, they are also the largest single
source so classified (and thus must be considered as if it were out of service). Therefore, source
credits are currently not available to offset the 2 day ADD standby storage requirement.

Based on the design year ADD of 0.517 MGD (Table ES5-4), the required standby storage
volume is projected to be 1.034 MG at the end of the planning period (prior to applying any
source credits). As shown in Table ES9-1 below, adding generators at the wells in order to
utilize them as a source credit (for storage calculations) makes a tremendous difference on the
overall storage requirements (see also tables under Section 9.3.2).

Westech Engineering, Inc. ES-11
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Table ES9-1 Effect of Source Credit on Standby Storage Requirements

qree Cradit (1)
Total Staﬁdby Storage Source Credit

Required (2 x ADD at

(2 days production Standby Storage Required

Storage Scenario . . with largest single with Source Credit
end of planning period) .
(M) source out of service) (MG)
MG (gpm)
1. Current Conditions, springs available 1.034 0 1.034
2. Current Conditions, springs not available 1.034 0 1.034
3. Auxiliary po‘wer at We!!ﬁeld & McDougal 1034 0,544 (210) 0.490
Wells, springs available
4. Auxiliary pgwer at Wel!ﬁ'eid & McDougal 1034 0.428 (165) 0.606
Wells, springs not available
R ‘ -
5. Adxm_ary power at all wells, springs 1034 0.674 (260) 0.360
available
6. Auxiliary power at all wells, springs
1.034 0.674 (260) 0.360

available, new finish water PS

{0 Assumes flowrates from all wells as noted on Table 6-1, excluding flows from Lafayette wells (Wells 2, 4 & 50% of 5), with
watershed springs af summer flowrates of 45 gpm, and largest single source (Well 3 @ 90 gpm) out of service. Assumes sources

operate 90% of time over 2 day period.

Improvements to the storage system will be required to meet projected demands or to address
system reliability issues. The following table is a brief summary of the various water storage
recommendations developed by this master plan. For more details on particular projects, refer to
the discussions in the body of the study.

Table ES9-9: Recommended Water Storage Improvements & Projects

Project ‘
Code Project
R Replace steel transmission & distribution lines to decrease volume required for equalization storage and
standby storage (see recommended improvements in Chapter 8)
R.2 Install on-site auxifiary power generators & automatic transfer switches at aii City welis to aliow welis to
provide standby storage credit to system (9 wells, excluding the Post Office Well, see Chapter 6)
R-3 Hazardous tree removal at watershed reservoir site
R-4 Recoating existing 600,000 gallon steel watershed reservoir
5 New finish water pump station at WTP site (anticipated at or after end of planning period), dead storage

conversion

INSTRUMENTATION AND CONTROL EVALUATION

Daily, and sometimes hourly, observations of water system operating parameters are required to
ensure that the system is performing within regulatory standards and meeting operational goals.
Immediate notification of critical alarm conditions is paramount to ensuring a continuous supply
of water to the public and is often necessary to protect the City’s infrastructure.

In mid 2010, the City issued an RFP to select a SCADA/Telemetry/Control System consultant to
evaluate the City’s existing instrumentation, control and SCADA system, and provide the City

Westech Engineering, Inc.
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with recommendations for needed system improvements. Through this competitive process, the
City selected Portland Engineering, Inc. (PEI) as the City’s SCADA/Telemetry/Control System
consultant of record. PEI will be working with the City directly to develop specific
recommendations for the control system upgrades.

Therefore, the recommendations in this report are limited to general suggestions on locations
where telemetry improvements are anticipated. A detailed evaluation is beyond the scope of this
master plan. Also, the City anticipates adding the sewer pump stations and wastewater treatment
plant to the SCADA system at some point in the future, so any upgrades to the existing system
should be expandable to accommodate this approach.

RECOMMENDED CAPITAL IMPROVEMENT PLAN

As summarized in the previous sections, the water system has a number of deficiencies, which
inhibit the City’s ability to provide an adequate level of water service throughout the physical
system throughout the years of the planning period. Some of these deficiencies are more critical
than others. Some deficiencies present an immediate effect on the ability to provide adequate
service, while other deficiencies will manifest as the City expands and the existing system
continues to age.

A prioritizing process was developed to rank the improvement projects since the scope of the
proposed improvements is large. Factors utilized in the prioritizing process included several
measures of criticality (such as public health concerns, end of useful life, inadequate capacity,
and City priority), as well as the cost and benefit of each project.

Priority 1A and 1B are targeted to problem areas needing immediate attention. They have been
developed to resolve existing or near term system deficiencies, resolve regulatory compliance
issues or to serve known near term developments. To aid in the development of a water system
capital improvement program (CIP), each improvement project was examined and assigned to
one of the priority classes described above.

Table ES12-1 below summarizes the priority category totals presented in Table ES12-2.

Table 12-1 Capital Improvement Plan Cost Summary

Priority Group Total Estimated Project Cost
Priority 1A $5,136,000
Priority 1B $4,198,000
Priority 2 $185,000
Priority 3 $2,718,000
TOTAL $12,237,000

Table ES12-2 is a comprehensive listing of the recommended water system improvement
projects. The general location of many of the prioritized improvements is shown on Figure 12-1
and Figure 12-2 (in the body of the report). It should be noted that the project listing within a
priority class is also ranked in general order of recommended priority (although Public Works and

Westech Engineering, Inc.
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the City Council will set the final project prioritization). The reader is referred to the body of this
report for more detailed descriptions of the individual projects.

To the extent feasible, it is recommended that the City implement as many of the Priority 1A
improvements under a single funding package if possible, and under as few funding packages as
possible otherwise. Work on the Priority 1A and 1B improvements should begin as soon as
feasible after agency approval and City adoption of this master plan. It is anticipated that Priority
2 projects will be required within the planning period; however, these projects can begin as
finances become available and as the need arises.

Table 12-2 Recommended Capital Improvement Priorities (Dayton)

Project Total
Co éem Project Priority Estimated
Project Cost®
16 Welifield Well 1, VFD control upgrades 1A $73,000
R-3 Hazardous tree removal at watershed reservoir site 1A $8,000
S10 Hazardous tree removal at watershed springs/sand filter sites 1A $18,000
T-1 Watershed springs fransmission main (springs to watershed reservoirs) (8) 1A $95,000
T-5 4% Street transmission main (4%/Ferry to 4%/Mill) (104 1A $139,000
S8, Watershed Spring improvements & chlorination to address potential GWUDI 1A $450.000
WT-4A  issues (Alternative 1B, Section 7.4.1), Lower Spring area '
Production testing and evaluation of all City wells by hydrogeologist to verify long
S12 term production estimates and determine recommended schedule for 1A $10,000
rehabilitation at each well (every 5 years).
D-12  Palmer Creek crossing (Option 1: Palmer Ln to 1t Str, bore under creek) (8") 1A $273,000
Senior water rights purchase potential. Develop map of all property around City
& wellfield with existing senior water rights, contact property owners to determine
S5 . . . L e e 1A $15,000
interest in selling water rights. Purchase property with senior water rights as it
becomes available for sale.
Watershed long-term lease, exclusive easements and/or property
S9 - 1A TBD
purchase/acquisition.
S11, install on-site auxiliary power generators & automatic fransfer switches at all City 1A $529.000
R-2 wells (9 wells, excluding the Post Office Well). ’
S-17 Wellfield Well 3, VFD control upgrades 1A $73,000
S-8, Watershed Spring improvements & chiorination to address potential GWUDI A $278.000
WT-4B  issues (Alternative 1B, Section 7.4.1), Upper Spring area ’
install clearwell and influent pump station at WTP to ensure adequate backwash
w2 pump a 1A $435000
owrates
T-2 Watershed transmission main (watershed reservoirs to McDougal Rd) (124 1A $847,000
T4 Watershed transmission main (PRV Station to 1st/Ferry). Install new main under iA $1.079.000
Yamhill River by directional drilling (12°) B
D-18 Over-length service modifications (Foster Rd, Watershed, McDougal Rd) 1A $20,000
D-20 Master meter on rural waterline (Fletcher Rd) 1A $7,000
Westech Engineering, inc. Es-14
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Table 12-2 Recommended Capital Improvement Priorities (Dayton)

Proiect Total
Co cie o  Project Priority Estimated
Project Cost@
D-20 Master meters on rural waterline (McDougal Rd) 1A $7,000
D-6 Main Street Replacement (21 to 3) (8°) 1A $104,000
D-8 31 Street (Church to Main) (10%) 1A $110,000
&7 Update City's emergency water restriction ordinances & resolutions. 1A TBD
D-1 gt Street (Ash to Church) (8") 1A $107,000
D-2 Church Street (9% toward Laurel) (8°) 1A $92,000
D-9 3 Street (Main to Ferry) (8°) 1A $101,000
D-11 Alder Street (4 to 31) (8) 1A $109,000
D-20 Master meters on rural waterline (Thompson) 1A $7,000
D-3 Main Street ( 8 to 7%} (8) 1A $92,000
D-7 Main Street Replacement (3% to 4%) (8) 1A $58,000
Subtotal Priority 1A $5,136,000
T-3 Watershed transmission main (McDougal Rd @ wells to PRV station) (12%) 1B $1,538,000
513 McDougal Wells, r‘ep.tace ar?y existin’g steel discharge lines between wells & B $29,000
watershed transmission main (£3007)
S14 Mcpougai Wells, chiorination system upgrades (after completion of watershed B $29,000
spring improvements)
WT-3A  Add third Dayton distribution pump at WTP 1B $108,000
WT-3B  WTP Fire Pump improvements 1B $73,000
T-10 WTP secondary fransmission main (WTP to Church & Flower) (12) 1B $240,000
19 Ash Street transmission main (Flower/Church to Ash/9%) (10%) 1B $384,000
D-16 Thompson Road rural waterline (8” & 2°) 1B $231,000
ights Permits (Wellfield Wells), i igati f tial Il
52 Water Rights grmlts (Wellfield Wells), investigation study for potential new we 1B $12,000
sites for water rights transfers
53 Water YRights Certiﬁ;ates (in-Town. & McDougal Wells), investigation study for 1B $10,000
potential new well sites for water rights transfers
T-6 Mill Street transmission main (4®/Mill to 3¢/Mill) (10%) 1B $135,000
R-4 Recoating existing 600,000 gallon steel watershed reservoir 1B $296,000
D-21 Commercial services at McDougal Corner 1B $8,000
s4 If Watershed Springs cannot be upgraded to meet State standards, investigation 1B $8.000
study on potential for transfer of spring water rights to wells drilled at same site ’
Contact McMinnville fo initiate discussions regarding potential inter-tie to
S-18 McMinnville water system to allow Dayton to purchase supplemental water 1B 78D

during period of shortage.

Westech Engineering, Inc.
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Table 12-2 Recommended Capital Improvement Priorities (Dayton)

Project Broi o Total
Codel® roject Priority Egtxmated
Project Cost®@
T-7 Hwy 221 Palmer Creek bridge transmission main (Mill Str to Neck Rd) (12°) 1B $698,000
D-15 McDougal Road rural waterfine (2°) 1B $187,000
D-17 Fletcher Road rural waterline (interim repair fill annexation) (2} 1B $211,000
Subtotal Priority 1B $4,198,000
S-18, Resolution of suppor't for concept of further investigation of regional water source 5 8D
WT-6  and/or treatment options
D-10 Church Street (west of 2nd) (8") 2 $58,000
S6 Water Management & Conservation Plan update when required by WRD. 2 $25,000
G-1 Water Master Plan Update (+2020) 2 $45,000
D-5 5t Street (Oak to Churchy (8) 2 $57,000
RS Ne\fv finish water pump stationAat WTP site (anticipated at or after end of planning ) 8D
period), dead storage conversion
Subtotal Priority 2 $185,000
7-8 Fletcher Road/Foster Road transmission main (10%) 3 $1,580,000
D-4 Warmscombe Drive (8%) 3 $34,000
D-14 Neck Road (Hwy 221 to Water Street) (109 3 $243,000
D-18 East Dayton Industrial Area waterline (127) 3 $851,000
Subtotal Priority 3 $2,718,000
Recurring Annual Programs
e T s
Subtotal, Recurring Annual Programs $30,000

1 Project Code Legend:
S = Water Source/Supply WT = Water Treatment
T = Transmission D = Distribution
R = Reservoir/Storage
(2 See Section 12.3 for basis of project cost estimates, October 2010 ENR 20 City Construction Cost index of 8921

The City does not currently have the resources nor is the City’s existing user fee structure
sufficient to fund all of the recommended improvements; therefore, alternative funding sources
must be pursued. Several potential funding sources are identified and discussed in the last portion
of Chapter 12 of the master plan. All funding options will likely require an increase of the user
rate and SDCs.

Westech Engineering, Inc. ES-16
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INTRODUCTION

CHAPTER 1

1.1 GENERAL OVERVIEW

The City of Dayton is located in Yamhill County, Oregon just off Highway 18, approximately 2 miles
east of the McMinnville airport and 7% miles south west of Newberg. The current population of Dayton
is approximately 2,500. Dayton was founded in 1850 by General Joel Palmer and Andrew Smith, the
original town plat was recorded in 1865, and the city was incorporated in 1880.

Dayton has historically been primarily an agricultural and residential community with no major industries
other than an aggregate and pavement supplier. Based on its proximity to McMinnville and current
zoning, it appears that non-residential development in Dayton will be limited to commercial and
diversified light industries. Significant residential growth has occurred in recent years, although the
recent economic slowdown is currently limiting growth. Many of the residents of Dayton work in
Portland, McMinnville and other nearby communities. Due to the City’s close proximity to these other
economic centers and relatively low cost of living, the possibility for rapid residential growth exists in the
future.

The City owns and operates the public drinking water system and serves the municipal population, as well
as a number of customers outside the city limits. The City’s water source is comprised entirely of
groundwater from three general areas (wells within the City, wells in the joint Dayton-Lafayette wellfield
(near the McMinnville airport), and wells/springs in the City watershed area located north of McDougal
Corner (Hwy 99W/Hwy 18 intersection).

Until about 2004, the City historically relied on the watershed (consisting of springs and the McDougal
wells) as its primary water source. However, water production from these springs and wells generally
decreases in the summer months, and was not adequate to meet demand. As a result, the City expanded
the water system to include wells in a wellfield located just west of the McMinnville airport (as the
secondary source) to meet water supply demands. The water from the wellfield wells (as well as the in-
town wells) passes through a water treatment plant (for iron & manganese removal) prior to distribution.
The wellfield and water treatment plant (WTP) is jointly owned by Dayton and Lafayette.

Water from the Dayton watershed flows to town by gravity via a transmission line, and passes through a
pressure reducing valve prior to entering the City distribution system.

Water storage consists of two reservoirs in the watershed (600,000 gallon steel and 165,000 gallon
concrete tank), and one reservoir in town adjacent to the water treatment plant (1.5 million gallon steel
tank).

The City’s distribution system contains a variety of pipe types. Since the mid-1990’s, the City has
standardized on PVC pipe as the material of choice for water mainlines.

1.2 NEED

The City adopted their previous water master plan in 1994. The previous water master plan outlined
recommended improvements to the water system components including the distribution, storage, and
transmission systems. A number of the major improvements recommended in the previous water master
plan have been addressed, although in different locations and under different configurations than was
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anticipated. The previous document also indicated the need to secure additional water supply of 1.0
million gallons per day (MGD) by the year 2014 (the City has not yet been able to reach that goal).

Some of the reasons for the preparation of a new master plan at this time include the following:

xx7

*  The existing Water System Analysis is now almost 17 years old. The life and planning horizon for a
water master planning document is 20 years, with updates typically recommended on 10 year
maximum intervals. Also, the City water demand has exceeded the original water master plan
projections.

= The design year population in the 1994 document was 3,396 in the year 2012. The community is
nearing the design year of the previous water master plan. Although the current population (£2,500)
has not reached the projected 3,396 population, the existing water system demand is nearing the
system production limits. Planning for the future is prudent.

= Construction, operation and replacement costs for water system components have increased very
significantly since 1994 when some of the improvements were recommended. It is appropriate to
have a current master planning document that lists recommended improvements together with
updated estimates of construction and/or implementation costs. The recommended projects and their
associated cost projections can then be included in a capital improvement plan that the City can
utilize to help determine if the current water rates and system development charges (SDC) are
appropriate.

* The City’s current development standards require findings that adequate capacity is available in the
utility systems prior to development occurring. Without a current water system master plan that
identifies improvements required with a schedule guiding their construction, implementation of these
policies 1s difficult.

1.3 AUTHORIZATION

In October 2008, the City of Dayton authorized Westech Engineering to begin preparation a new Water
Master Plan.

1.4 PURPOSE

The purpose of this plan is to provide a comprehensive evaluation of the City’s water system with respect
to its existing and future needs, identify improvements and associated costs necessary to meet those
needs, and provide the City with a framework for the provision of water service through the year 2030.

This master plan will assist the City in the planning and implementation of capital improvements, and will
assist the development community as the water system is expanded for future growth. The plan will
benefit the current and future residents of the City by enhancing the quality of life through improved
water quality, planned growth, scheduled improvements, and an equitable distribution of improvement
costs.

1.5 ScopPeE OF WORK

The scope of work for this project was to update the City’s previous master plan with respect to its
existing and future needs, identify improvements and associated costs necessary to meet those needs, and
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to provide the City with a planning document to guide future water system expansion. This plan

accomplishes the following specific objectives:
= Establish water system design and planning criteria

*  Describe existing and anticipated federal and state drinking water regulatory requirements

= Provide an inventory of the existing water system infrastructure

»  Establish water demand projections based on historic and anticipated population

* Evaluate water supply quality and adequacy

= Evaluate the need for modifications to the water treatment facility

* Develop and calibrate a computerized hydraulic model of the City’s water distribution system
= Evaluate the existing distribution system to determine required improvements

= Evaluate existing storage reservoirs and perform a system-wide storage analysis

= Evaluate the existing instrumentation and control system

*  Develop recommendations for system-wide improvements to enhance reliability

= evelop recommendation for a prioritized Capital Improvement Plan {based on the above
p {
evaluations) to correct existing deficiencies and to serve future growth.

= Provide the City with a water system master plan that addresses the concerns of both the City and
regulating agencies.

The updated water master plan can be used to develop specific recommendations to the community and
City Council for action. This report does not include a wetland inventory or delineation(s), topographic
or aerial surveys, on-site environmental investigations or geotechnical investigations.

1.6 COMPLIANCE

1.6.1 Master Plan Requirements

The Oregon Drinking Water Program (ODWP) requires community water systems with 300 or more
service connections to maintain a current water master plan. This plan has been prepared to satisfy the
requirements of the ODWP as stipulated in OAR 333-061-0060(5).

1.6.2 Future Master Plan Updates

It should be recognized that projections into the future are subject to many variables and assumptions,
some of which may prove inaccurate. Accordingly, it is recommended that the City review its water
system and this master plan at five-year intervals and update the report as appropriate. Updates at 10 year
maximum intervals in recommended.
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1.7

PREVIOUS STUDIES AND REPORTS

The following reports and studies were referenced in the preparation of this study:

Newberg Dundee Bypass, Tier 2 Draft Environmental Impact Statement, FHWA-OR-EIS-10-01-
D, USDOT FHWA & ODOT. June 2010.

Flood Insurance Study, Yamhill County, Oregon. Federal Emergency Management Agency.
March 2010.

Yambhill County Water Supply Analysis. Y amhill County Task Force, by HDR Inc., April 7, 2008.
Water Level Update. GSI Water Solutions, Inc. March, 2007.

Geological Evaluation of the Dayton-Dayton Joint Wellfield, Memorandum. Groundwater
Solutions, Inc. August 23, 2006.

City of Dayton Springs and Well Evaluation. Technical Memorandum. Groundwater Solutions,
Inc., May 11, 2006.

Source Water Assessment Report. Oregon Department of Human Services, Drinking Water
Program (ODWP). September 2004.

Intertie for Municipalities in Yamhill County Study. Economic and Engineering Services, Inc.
December 3, 1998.

Water Sysiem Master Plan, Dayton, Oregon. EAS Consulting Engineers with CHZMHILL.
January 1994.

Dayton Comprehensive Plan. Dayton, Oregon. 1986.

Water for Dayton, Engineering Study & Report on Water Supply Sources, Transmission and

Storage Requirements. Clark & Groff Engineers. November 1967.
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