Washington's First Community

2010 Water System Plan

April 2011

Prepared by:

B

In Association With:
Pacific Groundwater Group, and

Confluence Engineering Group







City of Tumwater
2010 Water System Plan

April 2011






B

Acknowledgements

City of Tumwater Council

Pete Kmet, Mayor

Ed Stanley, Mayor Pro-Tem
Joan Cathey

Ed Hildreth

Judith Hoefling

Neil McClanahan

Betsy Spath

Tom Oliva

City Administrator
John Doan

City of Tumwater Contributing Staff

Jay Eaton, Public Works Director

John Norman, City Engineer

Dan Smith, Water Resources Program Manager
Steve Craig, Operations Manager

Nhan Vo, Engineer lll

Tim Wilson, Water Resources Specialist

HDR Engineering, Inc

Andrew Graham, Project Manager
Jeff Hansen, Lead Engineer

Pacific Groundwater Group

Charles (Pony) Ellingson
Jill Van Hulle

Confluence Engineering Group

Melinda Friedman

City of Tumwater
2010 Water System Plan i

Acknowledgements
April 2011






BR

Certificate of Engineer

This 2010 Water System Plan for the City of Tumwater has been prepared under the direction of
the following Registered Professional Engineer.

Jeffrey M. Hansen, P.E.
HDR Engineering, Inc.
626 Columbia Street NW, Suite 2A
Olympia, WA 98501

City of Tumwater Certificate of Engineer
2010 Water System Plan ii April 2011






B

Table of Contents

1. Description Of Water SYSTEIM .......iiiiiiiiiiiiiiii e 1-1
1.1 Ownership and ManagemeNnt ...........uuuiiiii i e e e e eenes 1-1

1.2 System BackgroUnd ..o, 1-1

1.3 Inventory of EXiSting FaCIlItieS ...t 1-9

14 YT =1 (=T N F= LSO 1-20

1.4.1 List of Related PIANS..........ooiiiiiiiiiiiiiice e 1-20

1.4.2 Comments and Responses from Agencies and Adjacent Purveyors...1-20

15 Existing Service Area and CharacteriStiCS. ..........ouuiuiuriiriiiieeeeeiiiieeieee e 1-20

1.5.1 Zoning and Land USE ........coiiiiiiiiiiiiiiiii e e e e eaenean 1-23

1.6 T LR LIRS =T Vot Y Y- U 1-23

1.7 Service Area AQrEEIMENTS .......cccuuiiiiiiiieee et e e e e e e ae e 1-23

1.8 Service Area POIICIES ... e 1-23

1.9 Neighboring Water SYSIEMS.........uuuuuiiiiiiiiiiiiiiiiriiirrieerrerererrrrer .. 1-31

1.10  Satellite ManagemMENT.......ccccee i 1-31

1.11  Condition Of SErvice POlICIES ... ... 1-31

I I @0 ¢ o] F= 1T ] P 1-33

1.13 Summary of Plan Recommendations — Chapter 1.............ccccceeeeii. 1-33

2. Planning Data and Demand.............cccoei i 2-1
2.1. Demographics — Historical and Projected .............cccovvriieieeiiiiiiiiieeeee e 2-1

2.2, Water Use CharacCteriStiCS..........ccuiiiiiiiiiiiii e 2-3

2.2.1. Production, Purchases, and Peaking Factor .............cccccceeviiiiiinnnn. 2-3

2.2.2. Customer Categories, Connections, and Consumption............cccccceeeuee 2-6

2.2.3. Water Balance, Non-Revenue, and Leakage ........ccccccceevviievvveiiinicennnenn, 2-9

2.2.4. Water Use Factors and Equivalent Residential Units............ccccceeeennnn. 2-10

2.3, Demand FOrECASE........ccccee i 2-11

2.3.1. Demand Forecast Methodology..........cccceuviiiiiiiiiiieeccc e 2-11

2.3.2. Demand FOorecast RESUILS ..........uuuuiriiiiiiiiiiiiiiiiiiiiniiiiiiieeiieeiinneeenenennnnes 2-13

3. Water CONSErvation PrOgraM ........o.ooiiiiiiiiiiiieeeee et e e eeee e 3-1
3.1 Water Use Efficiency Requirements and Compliance Summary .............c.cc...... 3-1

3.2 Existing Water Conservation Program ..................eeevviviiiiiiiiiiiiiiieneiirien. 3-3

3.2.1  Conservation MEASUIES.......cccciiieiiiee et 3-3

3.2.2 Estimated Water SAVINGS ........coiiiiiiiiiiiiiiii et e e e e eearean e e e e eeeeaes 3-7

3.3 2010-2015 Water Conservation Program...........ccccceeeeeeiiiiciiiieeeeeeeeeeeeee 3-8

City of Tumwater Contents

2010 Water System Plan iii April 2011



B

3.3.1 Conservation GOalS .........ccuuuiiiiiiieiiiiiieee e 3-8

3.3.2  CoNnServation MEASUIES ........ccciiieiiie ettt 3-9

3.3.3  Estimated Water SAVINGS ........couieeiiiiiiiiiiiiee e 3-11

4, S ST =] I £ =112 = S 4-1
4.1 SYSIEM DESIGN CHILEIIA. .. veeeiiiie e ittt e e e s 4-1
.11 SOUICE ettt ettt e e e ettt s e e e e et e eeb bt e e e e e e eeeeebba e e e aaaeenene 4-1

A Y (0] > o [ 4-1

4.1.3 Distribution SYStem.........ccooiiiiiiii 4-3

4.2 Source Capacity ANAIYSIS.......couiiiiuiiiiiiiiee e 4-4
4.2.1 DescCription Of SOUICES........cuuiiiiii e e e e e eeees 4-4

4.2.2 Source Capacity Evaluation..............ccccccci 4-4

4.3 Storage Capacity ANAIYSIS.......cooiiuiiiiiiiiiee e 4-7
4.3.1 Description of Storage FacCilitieS ............cccvvviiiiiieiniiiee e 4-7

4.3.2 Storage Capacity Evaluation ............cccceeiiiiii 4-7

4.4 Distribution System ANAIYSIS ......uuvuiiiiiiiiiiiiiiiiiiiiiiii e ——————- 4-14
4.4.1 Description of Distribution SYStem..........ccuuviiiiiiiiiiiiiee e 4-14

4.4.2 Description of Analysis Approach...........cccccee 4-14

4.4.3 Peak Hour Demand Analysis ReSUltS...........ccccccveeiii i, 4-17

4.4.4 Fire Flow Analysis RESUIS............cccovvviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee 4-25

5. Water RESOUICE ANAIYSIS ..ot e e ae e 5-1
5.1 Waater RIGNES. . e e e e e e ee e e e e e eanan 5-1
5.1.1 CurrentWater RightS.........oooooiiiiii 5-1

5.1.2 Water Right Activity Since Approval of Last Water System Plan............ 5-7

5.1.3 Pending Activity on the City’s Water Rights...........ccccoiiiiiiiiiiiiiiieeeeen 5-8

5.1.4 Water Rights Summary and ASSeSSMENt..........cccceeeeeiieeieiee e, 5-10

5.2 Source Of SUPPIY ANBIYSIS......coiiiiiiiiiiie e 5-11
5.2.1 Groundwater SUPPLIES .....covveiiiiiiii e 5-11

5.2.2 Water Rights Changes..........ccccci i 5-11

5.2.3  Water ConsServation ..........cccceieee i, 5-12

5.2.4 Reclaimed Water ... 5-12

B5.2.5  INEEITIES .eeiiie ettt 5-14

5.2.6  Artificial RECNAIGE.......cooi i 5-14

5.2.7 Water TreatMent. ... ..ot 5-15

5.3 Water System Reliability.............ooiiiiiiii s 5-15
5.3.1 Source Reliability ...........ccooeieeiiii 5-15

City of Tumwater Contents

2010 Water System Plan iv April 2011



B

6. Capital
6.1
6.2

7. Financ
7.1
7.2

7.3
7.4
7.5
7.6
7.7

5.3.2 Facility Reliability ..., 5-17
5.3.3 Water Shortage Response Planning ........ccccccouviiiimmiiieeieiniiiiiieeeeeeen 5-17
IMProvemMent PrOgram ..........oii i e 6-1
(DY 7Y (o o]0 0 1= 0 Ao ) K O 1 = 6-1
PlANNEd PIOJECLS ......eeeiiiiiiiiiiitie ettt e e e e e e 6-2
6.2.1 Water Supply and Treatment ProjectS.........cccoiiiiiiiiiiiiiiiiiiiiiiieeeee e 6-7
6.2.2 Water Storage PrOjJECES........cuuiiiiii e e e e e e e eenes 6-9
6.2.3 Booster Pump Station Projects..........ccccceeieei i, 6-9
6.2.4 Water Distribution Piping Projects .........ccccvviiiiiiiiiiiiiiieee e 6-9
6.2.5 Water System Operations and Maintenance Projects..........c.cccceeee.n.e. 6-11
BAl PIAN e 7-1
Past FINANCIal HISTOIY .......coiiiiiiiiiiii et 7-1
Development of the Financial Plan...............oooeiiiiicee e 7-2
T.2.1  REVENUE ...ttt e e e ettt e e e e e e e e e aaba e e e e e eeeeneans 7-2
7.2.2  Application Of FUNAS .......ccuiiiiiiiiiee e 7-3
7.2.3 External Sources of FUNAS ........ooovvii i, 7-5
Summary of the Financial ProjeCtionsS.............cieiiiii i 7-8
RESEIVE LEVEIS.....eiiiiiiiiiiiiiitiiiei it 7-9
Review of the City's EXisting Water RAtES .............uuvvvviimiiimiiiiiiiiiiiiininiiennennnnnn. 7-9
Overview of Future Water Rates ... 7-10
Financial Plan SUMMArY .......ooooiiiii i e e 7-11

City of Tumwater

Contents

2010 Water System Plan \ April 2011



B

Tables

1-1 PrESSUIE ZONES ... ettt ettt e e e e et e ettt e e e e e e e e e ebba s 1-9
1-2 EXIStING WEIl CaPACITIES ... . 1-17
1-3 2008 COMPIAINT SUMMIGIY ....eeiiiiiieeeiiiiee e e e e e e e e e e e aabb e e e e e e e e e aaans 1-33
2-1 Demographics for Tumwater Retail Service Area.........ccuevveeeeiiiiiiiiiiieieeeeeeeeeeee 2-2
2-2 2006-2008 Average Production (million gallons) ...........coeveveiiiiiiiiiiiiiiiieieeeeeeeeeeeeee 2-5
2-3 Peaking Factor — Average Month to Maximum Month ..., 2-6
2-4 NUMDEr Of CONNECLIONS ...cooiiiiiiiee e 2-7
2-5 2006-2008 Average Water Consumption (million gallons) ..........ccccovviiiiiiiiiiiieeniiniinee, 2-7
2-6  Water BalanCe (2008) ........e.uuuuueeeueeeeeeeeeeuueeeeeeneeaeeueeeeaeeeeeeneeeneeeeeeeeeeenaeenaaerarennrennnennnennne 2-9
2-7 Distribution System Leakage and Non-Revenue Water (million gallons).................... 2-10
2-8  Water Use Factors and ERUS (2006-2008 AVEIAQE) ........uuurrrieeeeeiiiiiiiiieeieeeeeeeaniieenes 2-11
2-9 Demand Forecast (Without Additional Conservation) ..........ccccceevveiiiriiiiiiin e, 2-14
2-10 Demand Forecast (With Additional ConsServation) ............ccccvuvvvvvivuieiimiiiniern.. 2-15
3-1 Compliance with Water Use Efficiency Rule Requirements............cooovvveevveeeiieeiieeeeenneee. 3-2
3-2 EXisting CoNSErvation PrOgram........ccccciooiieeiieeeeees s ees s ses s s st e e e naa e na e e e 3-3
3-3 2009 Single Family Tiered Rate SIrUCTUIE ..........couieiiiiiiiiiiiiiiieeee e 3-4
3-4 2009 Multi-Family Tiered Rate SITUCLUIE .........coviiiiiiiiiiiii et eeeevae e e e e e eeees 3-4
3-5 2010-2015 Water Conservation Program ............cccccccciiiiiiieeeeeeeeeee, 3-10
4-1 Evaluation of Source Adequacy for Total System (and 350 ZONE) ..........cccvvvvervnnnnnnnnnns 4-5
4-2 Evaluation of Source Adequacy fOr 454 ZONE.... ... 4-6
4-3 Evaluation of Source Adequacy fOr 549 ZONE.......ccooiiiiiiiiiiiiiceeece e 4-6
4-4 Summary of Storage Capacity ANAIYSIS..........cevviiiiiiiiiiiiiiiiieiieeeeeeeeeeeee e 4-9
4-5 Evaluation of Storage Adequacy for 350 ZONE ..........ccuvviiiiiieiiiiiiee e 4-10
4-6 Evaluation of Storage Adequacy for 454 ZONE .......cccoeveeieieiiii e 4-12
4-7 Evaluation of Storage Adequacy for 549 Zone ..., 4-13
4-8 Distribution SYStemM PiPiNg .....ccuuviiiiiiieeeeie et 4-14
4-9 (O 1] o] = a0 g T =2 A = - P 4-16
4-10 Water System Improvements Included for 6-yr (2015) Timeframe ............................. 4-17
4-11  Additional Water System Improvements Included for 20-yr (2029) Timeframe........... 4-17
4-12  Fire Flow Deficiencies iN 2015 ... 4-26
4-13  Fire Flow Deficiencies in 2015 with Improvements ..........cccvevevieeeeiiiiiiiieeeee e 4-26
5-1.  Authorized Water Rights - City Of TUMWALET .........cccoiiiiiiiiiiiiiiieiee e 5-2
5-2.  Anticipated Water Right Transfers from Olympia BreWery............ccccvvvieeeeeiiiiniiniineeeenn 5-8
5-3. Water Right APPICALIONS.......ccoiieiiiiii et e e e e ee e e e e e e e eenes 5-9
5-4. Comparison of Water Rights with Projected NEEdS .............vvviviiivrivniiiiiiiiiiiiiiiiiiinnnnns 5-11
5-5.  Potential Near-Term Irrigation Uses of Reclaimed Water in Tumwater ....................... 5-14
5-6. Tumwater-Olympia INTEIIES .......cuuviiii i e e e e e e e e e e e eeees 5-16
6-1. Capital Improvement Program (2010-2029)..........cuuuuumurimrmmmrnierrrrinneinnrennrernrnnnn... 6-3
7-1.  City of Tumwater Water System Financial History ($000)............cccccvuiiieeeeeeiiiiiiiineeennn. 7-1
7-2.  Summary of the City’s Projected Six-year Revenue (000S) ...........cccuvvvrrreeeeriiniiiiineeeenn. 7-2
7-3.  Summary of Water Capital Improvement Projects ($000).........cccouvivrrrieereeeeiiiiiniieennenn 7-5
7-4.  Funding AQENCY CONTACES .....cciiiiiiiiiiitie ettt e e e e e e e e s 7-6
7-5.  Summary of the City’s Six-Year Financial Plan ($000) ...........coccooieiiiiiiieiiiiiiee i 7-8
7-6.  Overview of the City’s Current Monthly Water Rates.........c..oooovvvvviiiiiiii e, 7-10
7-7. Projected Rate Adjustments Needed 2010 through 2015..........cccccvvvvvvivivviininiinniinninnnn. 7-10
City of Tumwater Contents

2010 Water System Plan vi April 2011



B

Figures

1-1  Water Facilities INVENtOry FOIM ..o 1-3
1-2 RELAI SEIVICE AFBA ....vvviiiiiiee ettt e e e e e e e e e e e e s eenee s 1-11
1-3  Water SyStem FaCIlitieS.........ooouiiiiiiiiieeeeee e 1-13
1-4 Schematic Profile ..o 1-15
1-5 Service Areas of Adjacent Water SYSIEMS ......c..ovvviiiiiiiiiiiiiiieieeeeeeeeeeveeeeseerereerreeaeenanne 1-21
1-6 = T o [ L= TP PPPPR R TTPPRP 1-25
1-7 pA o] 011 0T PO PP EPPT PP PPPPPPPPPN 1-27
1-8 FULUIE SEIVICE ATB@ ...eeiiiiiiee ettt ettt et et e e e e e e s bbb e e e e e e e e e ennnereeees 1-29
2-1 Production by Source (2006—2008) .........cuuurrriiieeeiiiiiiiieee e e 2-3
2-2  Annual Production (2001—2008) ..........cuuurururuerereereersenneressssesssssrsnserssrenermnsrrr.. 2-4
2-3 Monthly Production (2006—2008 AVEIAGE).......uciieriieirieiieeeeeeessasssae s s ass s ees s aassaaasaaaaaaaaeens 2-4
2-4 Consumption by Customer Category (2006—2008)............cccceeviieiiieiiieeiieeiieeeeeeeeeeeeeeeene, 2-8
2-5 Demand Forecast MethOdOIOgY .......cccoeeeiiieiieee e 2-12
2-6 Demand Forecast Summary (Without Conservation)............ccccoeeveee e, 2-16
2-7 Demand Forecast by Sector (ADD Without Conservation) .............cccceeee e, 2-16
3-1  Annual Residential Water Consumption Per Capita, 1997-2008 ........c.cccccevvvvvvvvvvveennnne. 3-8
3-2 Estimated Savings from Water Conservation Program..............cccccceeeieeiiiiiee e, 3-12
4-1 Y (0] = Yo T @0 g 0] 0T 1= o K 4-2
4-2 2009 Peak Hour Pressure ReSUILS ... 4-19
4-3 2015 Peak Hour Pressure Results with Planned Improvements .............cccoevvvvvieeennnn. 4-21
4-4 2029 Peak Hour Pressure Results with Planned Improvements ............ccccevvvvveeennnn. 4-23
4-5 2009 Available Fire FIOW ReSUIS .........cooiiiiiiiii e 4-27
4-6 2015 Available Fire Flow Results without Sapp Rd Improvements............ccccccceeeeeenen. 4-29
4-7 2015 Available Fire Flow Results with Sapp Rd Improvements...........ccccccvvvvvvveveeennene. 4-31
4-8 2029 Available Fire Flow Results with Planned Improvements..............cccccccvvvvvviennnen. 4-35
5-1.  WALEI RESOUITES ....iiiieieieiiie ettt ettt e et e et e e et et e e et et e e e eeb e e e eabaeeaeenaeeeennn 5-3
6-1.  Capital IMProvement PrOgram ... .......eiiii ittt e e e e e e e 6-5
Appendices

ZIrASTIOIMMUODP

Plan Review Documentation
Service Area Policies

Proposed Satellite System Management Program
Water Rights Documents

Intertie Agreements

Wellhead Protection Program
Water Shortage Response Plan
Water Quality Monitoring Program
Water Quality Monitoring Plans
Operation and Maintenance Plan
Cross-Connection Control Program
Design & Construction Standards
City Water Fund Financial Data
SEPA Checklist and DNS

City of Tumwater Contents
2010 Water System Plan vii April 2011



