West Basin Municipal Water District

CAPITAL IMPLEMENTATION MASTER PLAN
FOR RECYCLED WATER SYSTEMS

FINAL REPORT
June 2009

199 SOUTH LOS ROBLES AVENUE + SUITE 530 - PASADENA, CALIFORNIA 91101 + (626) 535-0180 » FAX (626) 535-0185






WEST BASIN MUNICIPAL WATER DISTRICT

CAPITAL IMPLEMENTATION MASTER PLAN FOR RECYCLED WATER SYSTEMS

TABLE OF CONTENTS

Page No.
CHAPTER 1 - INTRODUCTION

1.1 AUTHORIZATION oottt e e e e e e e e e e e e e e e s s nnnneeeeeeeas 1-1
1.2 BACKGROUND ... .ccuticcc e e e e e e e e e e e e et e e e eaa s 1-1
1.3 PURPOSE ...ttt ettt e e e e e e ettt e e e e e e e e s nsnb e e e e e e e e s annseeees 1-2
14 SCOPE OF WORK ...t e e e e e e e e e e e e e aaaaeaees 1-2
15 REPORT ORGANIZATION ....uiiiiiiiiiiie ettt et a e e e e e e e e e nnneeeees 1-5
1.6 o RO N | = O I I N 1-6

CHAPTER 2 - EXISTING SYSTEM
2.1 DISTRIBUTION SYSTEM ...ttt et 2-1
2.1.1 Hyperion Secondary Effluent Pumping System..........cccccccorniiiiiiiineeeennnnne 2-2
2.1.1.1 Hyperion Secondary Effluent Pump Station .............ccccccceivvnnnnnns 2-2
2.1.1.2 Hyperion Secondary Effluent Force Main...........cccccccooviniiniinnnnnn. 2-7
2.1.2 Title 22 Distribution SYSIEM ......cciiiiei e 2-7
2.1.2.1 Title 22 Product Water StOrage .............eueeueemmmmmmmmmmiinninnnnnnnnnnnnns 2-7
2.1.2.2 Title 22 Product Water Pump Station ............ccccceeivieiiiiiiiiiiiiinnns 2-8
2.1.2.3 PIPEINES ...ttt 2-9
2.1.2.4 DiSinfection StatiONS ..........ccoviiiiiiiiiiiiiee e 2-9
2.1.3 West Coast Barrier Water SYStem ... 2-10
2.1.3.1 Barrier Product Water Pump Station .............cccccvvvveiinniiinnnnnnnnnn. 2-14
2.1.3.2 West Basin Barrier Water Pipeling ............ccccccevviivieiiniiieniinninnns 2-14
2.1.3.3 Blend StationsS ........ccuuiiiiiiieieiiiiiieee e 2-15
2.1.4 ELWRF BINE LIN@ .cciii oottt e e e e e e e e 2-15
2.1.5 Chevron Boiler Feed and Nitrified Water Systems ..............cccceeeeeeeeeeenn. 2-15
2.1.5.1 Chevron High Pressure Boiler Feed Pipeline...........cccccccvvvvenneee. 2-15
2.1.5.2 Chevron High Pressure Boiler Feed Product Pump Station....... 2-17
2.1.5.3 Chevron Low Pressure Boiler Feed Pipeline...........cccccccvvvvenneee. 2-17
2.1.5.4 Chevron Low Pressure Boiler Feed Product Pump Station........ 2-17
2.1.5.5 Chevron Nitrified Water System Pipeline ..........ccccccooiiiiiiinnnnen. 2-18
2.1.5.6 Chevron Nitrified Water Product Pump Station ..............cccceeveee. 2-18
2.1.6 bp Carson Refinery Pipelines and Pump Stations..............ccccvvvveeeennnnns 2-22
2.1.6.1 bp Reverse OsmOsis PipeliNg .........cccccvvvuveiiiiiiiniiiiiiiiiiiiniinninnnn, 2-22
2.1.6.2 bp Reverse Osmosis Product Pump Station ..............ccccvvveeeeenn. 2-24
2.1.6.3 bp Nitrified Water Pipeline System ...........cccccvvvvviivvvinniinininnninnnn. 2-24
2.1.6.4 bp Nitrified Water Product Pump Station...........ccccccoevvivviinnneenn. 2-24
2.1.7 CRWRF BINE LINE ..coooiiiiiiiiiiiee ettt 2-27
2.2 TREATMENT FACILITIES ..ooitiiiiiie ettt e e e s e e e e e e e e e nnnaneeees 2-27
2.2.1 Hyperion Wastewater Treatment Plant....................ccccc 2-27
2.2.2 Edward C. Little Water Recycling Facility ... 2-28
2.2.3 Carson Regional Water Recycling Facility..............ccoee oo, 2-32
2.2.4 Chevron Nitrification Facility ............cccooee i 2-32
2.2.5 ExxonMobil Water Recycling Facility.............ccccooeei 2-32
June 2009 i

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



TABLE OF CONTENTS (continued)

Page No.
CHAPTER 3 - RECYCLED WATER DEMANDS
3.1 HISTORICAL RECYCLED WATER DEMANDS ......coooiiiiiiieee e 3-1
3.2 EXISTING CUSTOMERS ..ot 3-2
3.3 POTENTIAL FUTURE CUSTOMERS.......cco ittt e e 3-17
3.4  WATER DEMAND AND PEAKING FACTORS .....coooiiiiiiiiiiiiieee e 3-28
3.4.1 Water Demand FaCtOrS ..........cooviiiiiiiiiiiiiiieiieeeeeeeeeee et 3-28
K O O R O 114 - (PR PO PP PP PPRPPR 3-29
3.4.1.2 lrrigation ReqUIrEMENTS .....ccoeeeii i 3-29
3.4.2 Peaking FacCtOrs ........cccooiiiiiiiii e 3-31
3.4.2.1 Seasonal Peaking Factor ............ccccuviriiiiiiiiiiiiecec e 3-32
3.4.2.2 Hourly Peaking Factors / Diurnal Curves ............cccccceeeeeeeieeeen. 3-35
3.5 FUTURE DEMAND ESTIMATES ....ooiiiiiiiiiiiieiiee ettt eirneeee e e e e e 3-38
CHAPTER 4 - RECYCLED WATER SUPPLIES
4.1 HISTORICAL AND EXISTING SUPPLIES........oouiiiiiiiiiiicieiee et 4-1
4.1.1 Hyperion Wastewater Treatment Plant SupplieS........ccccccvcieeiviievriieeiiiennnn. 4-1
o A o 11 o o= | B 0T 4-2
o T \Y T T o1 1A === 1] o 4-2
4.1.4 Daily PEAKING ....ceeiiiiiiiiiiiiie ettt 4-3
4.1.5 Source Water QUANILY ......uuueeieeeiiieiiiiies e e e e e e e e e e e e e 4-5
4.2 EXISTING TREATMENT FACILITIES ....ccoiiiiieee et 4-6
4.2.1 Existing Treatment CapacitieS.........cceeiiiieiiieeiiiiin e 4-8
4.2.2 Discharge and ProCess WASEES ........cccouriiiiiiiiiiiiiieeeeiaiiiiiee e 4-10
4.2.2.1 ELWRF BriNE LiN@...cciiiiiiiiiiiiiiieeee ettt 4-10
4.2.2.2 CRWRF BriN€ LiN€.......ccovviiiiiiiiiiiiieieeeeeeeeeeveeeeeeeeeeeeeeeeeee e 4-10
4.2.2.3 EMWRF CONCENIIALE ....couvveiiiieieeiiiiiiiie e 4-11
4.2.2.4 Solids Handling and Disposal of SolidS..............cccvviiiiiiiieennnnnns 4-11
4.3 TREATMENT PLANT EXPANSION PROJECTS.....cccciiiieeeeeeeeeiiieee e 4-11
4.3.1 ELWRF PRASE V ...ttt 4-11
4.3.2 CRWRF Phase ...ttt e e e e 4-11
R T 1 | SRS PPPRPRRN 4-11
4.4 FUTURE SUPPLY REQUIREMENTS AND CONSIDERATIONS........cccccceveeinne 4-12
4.4.1 Required SUPPIY ProjECHIONS .......uviiiiiiieeiiiiiiiiiie et 4-12
4.4.2 HSEPS Capacity EXPanSion............cceiiiiiiiiiieiiiiiiii e eeves 4-14
4.4.3 Potential Additional Sources of SUPPIY .....cccevvriiiiieiiiiii e 4-16
4.4.4 Reliability and RedundanCy .........cocuuuiiiiiiieriiieiiie e 4-16
CHAPTER 5 - PLANNING AND EVALUATION CRITERIA
5.1 HYDRAULIC CRITERIA....coo ittt a e e e e ee e e e e e e annnes 5-1
5.1.1 Model Simulation ReEqQUIrEMENLS.............ccovviiiiiiiiiie e, 5-1
5.1.2 Peaking FacCtOrS .......coooiiiiiiiieeee 5-1
5.1.2.1 Average Day Demands ..........ccccceeiiiiii i, 5-1
5.1.2.2 Maximum Month Demands ...........ccccoiiiiiiiii 5-2
5.1.2.3 Peak Demand FaCtOrS. .........ccuueiiiiiiiiiiiiiiiee e 5-2
5.1.3  DeliVErY PreSSUIE ...ccooeeiieiieeeeeee e 5-2
5.1.4 System Frictional LOSSES ........ccccoiiiiiiiiiiiie 5-3
5.1.5 Pipeline VelOCity .......ccoooiiiiii e 5-3
5.2 WATER QUALITY CRITERIA ... ettt 5-3
i June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



TABLE OF CONTENTS (continued)

Page No.
5.2.1  1rrigation GUIAEIINES......ciiiiiieeeeie et e e e e e e e eeees 5-4
5.2.2 Disinfection GUIAEINES ......ccooiiiieee e 5-6
5.2.3 Barrier Water QUAIILY ..........ooeuuiiiiiii et e e e e e e eene 5-6
5.2.4 Industrial RO and Industrial RO Ultra Water Quality .............cccccuvvvveeeeennnnns 5-7
5.2.5 Nitrified Water QUality...........oouuuiiiiiii e e 5-7
5.3 FACILITY SIZING CRITERIA ..ottt 5-8
5.3.1 Pump Station SiZING .....ooooeiieiiiiii e e e e e et e e e e e e eene 5-8
5.3.1.1 Source of Supply PUmMpP Station...........ccccccevviiiiimiiiiieeeniiiiiiieeeenn 5-8
5.3.1.2 Booster Pump Stations at ELWRF ...........cooiiiiiiiiiiiii e, 5-9
5.3.1.3 Chevron Nitrified Water Pump Station............cccccveeeeeeniiiiiineenenn. 5-9
5.3.1.4 Booster Pump Stations in Title 22 Distribution System.............. 5-10
5.3.1.5 Booster Pump Stations at CRWRF ............cccuviviiiimiiinniiiiiinninnnn. 5-10
5.3.2 Storage ReqUIrEMENLIS........ccuuiiii i e e e e eeaeens 5-10
5.4 COST ESTIMATING CRITERIA ...ttt a e 5-11
5.4.1 Capital Improvement Project COStS ........ceiviiiiiiiiiiiiiiiiie e e e 5-11
5.4.2 CoSt ESIMALiNG ACCUIACY .....eetiiieiiiiiiiiiiiitaeeeee ettt e e e e e e siienreeeeee e e 5-11
5.4.3 Unit Construction COSt........oooiiiiiiiii e 5-12
CHAPTER 6 - MODEL DEVELOPMENT
6.1 HYDRAULIC MODELING OVERVIEW .......ooiiiiiiiiiiiiiiiiieeee et 6-1
6.2 HYDRAULIC MODEL CREATION ...coiiiiiiiiiiiiee ettt 6-3
6.2.1 Hyperion Secondary Effluent Pumping System...........ccccccoiiiiiiiiiinineennnnne 6-3
6.2.2 Title 22 Distribution SYSIEM ......ccoiiiii e 6-4
6.2.3 West Coast Barrier Water SYStemM .......cocoevieiiiiii e 6-9
6.2.4 Chevron High Pressure Boiler Feed System...........cccceeeeeiiiiiiii e, 6-9
6.2.5 Chevron Low Pressure Boiler Feed SyStem..........cccvvveeeiiiiiiiiiiieeeeeeenns 6-12
6.2.6 Chevron Nitrified Water System ...........ccccci i 6-12
6.2.7 Edward C. Little Water Recycling Facility Brine Line................coeceeeeeeen. 6-15
6.2.8 bp Reverse OSMOSIS SYSIEM ....cocoeiiiiiiiii 6-15
6.2.9 Dbp Nitrified Water System ... 6-15
6.2.10 Carson Regional Water Recycling Facility Brine Line ...........ccccceeeviiiennn. 6-18
6.3 HYDRAULIC MODEL CALIBRATION ...ttt e e 6-18
6.3.1 Calibration Methodology............ccooee i 6-18
6.3.2 Field Data Gathering...........cooooeeiiii e 6-20
6.3.3 Calibration Process and RESUILS ............ccceeiiiiiiiiiiiiiiiieiiiieeeee e 6-20
6.3.3.1 Hyperion Secondary Effluent Pumping System...............ccc........ 6-20
6.3.3.2 Title 22 Distribution SYSteM ...........uuviiuiiiiiiiiiiiiiiiiiaans 6-21
6.3.3.2 West Coast Barrier Water SYStem..............uueveeemeiimnminnniinnninnnnnns 6-22
6.3.3.3 Chevron High Pressure Boiler Feed System..........ccccccvvvvvnnnnnnn. 6-22
6.3.3.4 Chevron Low Pressure Boiler Feed System...........cccccvvvvvvvnnnne. 6-22
6.3.3.5 Chevron Nitrified Water System ..........cccccuvvvvvvinniinnniiiniieniinninn. 6-22
6.3.3.6  ELWRF BrNE LIN@......uviiiiiieeeiiiciiieiiee e 6-23
6.3.3.7 bp Reverse OSMOSIS SYSIEM ........uuuiiuiiimmiiiiiiiiiiiiiineinananns 6-23
6.3.3.8 bp Nitrified Water SyStem.............uuuuuuuiimmiiiiiiiiiiiiieenees 6-24
6.3.3.9 CRWRF BriNE LINE .....uuiiiiiiiiiiiiiiiiiieeeee et 6-24
CHAPTER 7 - EXISTING SYSTEM EVALUATION
7.1 DISTRIBUTION SYSTEM HYDRAULIC ANALYSES......cccoiiiiiiiiiiiiieee e 7-1
7.1.1 Hyperion Secondary Effluent Pumping System..........cccccccoiiiiiiiinineeennnnnns 7-1
June 2009 ii

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



TABLE OF CONTENTS (continued)

Page No.

00 O O O 1 (= 1 - 7-1

7.1.1.2 Analysis ConditioNS........cccoeuuiiiiiiie i e 7-1

7.1.1.3 ANAlYSIS RESUILS ....ccoiiiiiiiiiiieee e 7-2

7.1.2 Title 22 Distribution SYSIEM......cccceiiiiiiii e e 7-3

0 R O 1] (= 1 - 7-3

7.1.2.2 Analysis ConditioNS.........ccovuuiiiiiiiii e 7-4

7.1.2.3 ANAlYSIS RESUILS ....ccoiiiiiiiiiiiee e 7-4

7.1.3 West Coast Barrier Water SYStem.......cccoovevviviviiiiiiii e 7-19

200 T R O 1 (= £ - 7-19

7.1.3.2 Analysis ConditioNS..........ccuuiiiiiiiiiiiceccen e 7-20

7.1.3.3 ANAlySIS RESUILS .....cooiiiiiiiiiiiiee e 7-21

7.1.4 Chevron High Pressure Boiler Feed System.............cccevvvviiiieeeceeeviinnnnnn, 7-22

A0 R O 11 (= £ - 7-22

7.1.4.2 Analysis ConditioNS..........ccuuiiiiii i 7-22

7.1.4.3 ANAlYSIS RESUILS ....ccoiiiiiiiiiiiiiiee e 7-23

7.1.5 Chevron Low Pressure Boiler Feed System.............cccvvvvviiiine e vveeviinnnnnn, 7-24

T.1.5. 1 CHIteIIA..ccci e 7-24

7.1.5.2 Analysis ConditioNS..........ccuuiiiiii i 7-24

7.1.5.3 ANAlYSIS RESUILS .....cooiiiiiiiiiiiiee e 7-25

7.1.6 Chevron Nitrified Water SyStem .........cccooviviviiiiiiiii e 7-26

T.1.6.1 CHIteIIA..cccii oo 7-26

7.1.6.2 Analysis ConditioNS..........ccuuiiiiiiieiiieicci e 7-26

7.1.6.3 ANAlYSIS RESUILS ....ccoiiiiiiiiiiiiiiee e 7-27

7.1.7 ELWRF BINE LINE...uiiiiiiiiiiiiciiiitee ettt 7-28

2% S R O 1 = 1 - R 7-28

7.1.7.2 Analysis ConditioNS..........ccuuuiiiiii i 7-28

7.1.8 bp Reverse OSMOSIS SYSTEIM .......cciiiiiiiiiiiiiiiiieeee et 7-30

T7.1.8. 1 CHIEBIIA .. ee e 7-30

7.1.8.2 ANalySis CONAItIONS ........uuviiiiiieeiiiiiiiie e 7-30

7.1.8.3 ANAlYSIS RESUIS ....uuuiiiiiiiieecis et 7-31

7.1.9 bp Nitrified Water SYSIEM .........uuviiiiiiiiiiiiie e 7-31

T7.0.9. 1 CHIEBIIA oo 7-31

7.1.9.2 ANalysis CONAItIONS .........uuiiiiiiieiiiiiiiieiee e 7-32

7.1.9.3 ANAlySIS RESUIS ....uuiiiiciiieeiis et 7-32

7.1.10 CRWRF BlNE LN ...cciiiiiiiiiiiei ettt ettt eeeeeeeees 7-33

7.0.00.0 CrItBIIA oo e oo 7-33

7.1.10.2 Analysis CONAItIONS .........uuiiiiiieeiiiiiiiiiee e 7-34

7.1.10.3 ANAlYSIS RESUIS ...uuuuiiicccieeces e 7-35

7.2 EXISTING SYSTEM RECOMMENDATIONS SUMMARY ......ccoooeiviiiiiiiee, 7-36
CHAPTER 8 - FUTURE SYSTEM ANALYSIS

8.1 FUTURE SYSTEM ANALYSIS APPROACH .....ooiiiiiiiiiieee e 8-1

8.2 HYDRAULIC DISTRIBUTION SYSTEM ANALYSES ......oovviiiieeiiiiiiieeee e 8-4

8.2.1 Title-22 Distribution System ..., 8-4

S Tt St R O 1 (= £ - 8-4

8.2.1.2 Analysis CoNditiONS ......ccooeiieeiiiee e 8-5

8.2.1.3 ANalySiS RESUILS ... 8-8

8.2.2 West Coast Barrier Water SYStem...........cccccvvvvvviiiiiiiiiiieeeeeeeeeeeeeee, 8-17

iv June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



TABLE OF CONTENTS (continued)

Page No.

S B O 11 =] - NPT 8-17
8.2.2.2 ANAlySIiS CONAITIONS .....evviiiieiiiiiiiiiiie e 8-17
8.2.2.3 ANalySIS RESUILS ....ccvvviiiii it 8-17

8.2.3 Hyperion Secondary Effluent Pumping System...........cccccooiiiiiiiineeennnnnnns 8-18
8.2.3.1  CHIBIIA ...t 8-18
8.2.3.2 ANalySiS CONAITIONS ......eviiiieiiiiiiiiiiiiee e 8-19
8.2.3.3 ANalySiS RESUILS ....ccvvviiii i 8-19

8.2.4 Chevron Low Pressure Boiler Feed SyStem.........ccceeevieeiiiiiiiiiiiiiieeeeeens 8-22
8.2.4. 1 CHIEIIA ...t 8-22
8.2.4.2 ANAlySIS CONAITIONS .....vveviiieiiiiiiiiiiie e 8-22
8.2.4.3 ANalySIS RESUILS ....ccvviiiiii i 8-24

8.2.5 Chevron High Pressure Boiler Feed System..........cccccceviiiiiiiiiiiieeeennnns 8-26
8.2.5.1  CHIBIIA ...ttt 8-26
8.2.5.2 ANAlySIS CONAITIONS .....evviiieeiiiiiiiiiiiie e 8-26
8.2.5.3 ANalysiS RESUILS .....cuvviiiii i 8-26

8.2.6 Chevron Nitrified Water SYStem ..........c.uuviiiiieiiiiiiieccee e 8-27
8.2.6.1  CHIEIIA ... .t 8-27
8.2.6.2 ANAlYSIS CONAITIONS .....evviiiieeiiiiiiiiiiie e 8-29
8.2.6.3 ANAlySIS RESUILS ....ccvvviiii e 8-29

8.2.7 CRWRF BN LINE ..ccooo e, 8-31
8.2.7. 1 CHIBIIA ...t 8-31
8.2.7.2 ANAlySIiS CONAITIONS .....evviiiieiiiiiiiiiiiii e 8-31
8.2.7.3 ANAlySIS RESUILS ....ccvviiiii i 8-33

8.2.8 ELWRF BrNE LINE ..cccoi oo 8-35
8.2.8.1  CHIBITA ... ettt 8-35
8.2.8.2 ANAlySIS CONAITIONS .....vvviiiieiiiiiiiiiiiiee et 8-35

8.2.9 bp Reverse OSMOSIS SYSIEM .....cociiiiiiiiiiiie e 8-37
ST TRt R O 1 (= £ - 8-37
8.2.9.2 Analysis CoNAItIONS ..........covviiiiiiiiiiie e e 8-37
8.2.9.3 ANAlYSIS RESUILS .......oviiiiiiiiiiiiiiee e 8-39

8.2.10 bp Nitrified Water SYSteM .........ccoiii i e 8-40
S 00 IO TRt I O 1 (=1 - 8-40
8.2.10.2 Analysis CoNdItiONS ..........ccoviiiiiiiiii i e ee e 8-40
8.2.10.3 ANAlYSIS RESUILS .......oviiiiiiiieiiiiii e 8-41

8.3 FUTURE TREATMENT SYSTEMS ANALYSIS ....ooiiiiiiiiieeeeee e 8-43
8.3.1 Near-Term Treatment Facility EXpansions ...........cccccceeeiiiiiiiiiiiiceeeees 8-43
8.3.1.1 Edward C. Little Water Recycling Facility ............ccccccceeeevieennnenns 8-43
8.3.1.2 ExxonMobil Water Recycling Facility...........cccceevveeiiiiiiiiiinenenn. 8-43
8.3.1.3 Carson Regional Water Recycling Facility ..........ccccccccceevieeennnnns 8-44
8.3.1.4 Chevron Nitrification Facility ............cccooeriiiiiiiiiiie e 8-44

8.3.2 Future Treatment System ANAlYSIS.........ceiiiiiiiiriiiiiiiiie e e e eeaenns 8-44
LSRG T80 N |V To To [ I @3 (== 4[] I 8-45
8.3.2.2 EVvaluation Criteria ........uevevieeeiiiiiiiiieeee e 8-45
8.3.2.3 Future System Recommendations ............cccuvvreereeeeniniiiiiineeeenn 8-47

8.4  ALTERNATIVE SUPPLY ANALYSIS ...ttt 8-53
8.4.1  SUPPIY SCENANOS....cciiiiiiiiiiiiiiie ettt e e e e e e e 8-53
8.4.1.1 Supply from Hyperion ONly............ccoovviiiiiiiiiiii e 8-54
8.4.1.2 bp and Dominguez Gap Supplies from JWPCP ............ccccceeee.. 8-54

8.4.2 Microfiltration and RO Train Replacement...........cccccceeviiieiiiiiiiiin e, 8-58
June 2009 v

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



TABLE OF CONTENTS (continued)

Page No.

8.4.3  BaCKUP POWET ... 8-58
G B Y (o ] = T [ N 8-59

8.5 FUTURE SYSTEM RECOMMENDATIONS SUMMARY .....oiiiiiiiiiiiiiiiiiiiane e 8-60

CHAPTER 9 - CAPITAL IMPROVEMENT PROGRAM

9.1 PROJECT SUMMARY BY SYSTEM/FACILITY ..ootiiiiiiiiiiiiiiiee et 9-1
9.1.1 Hyperion Secondary Effluent Pumping System............ccccccoiiiimiiinnneennnnnns 9-2
9.1.2 Title 22 Distribution SYStem.........cccooiiiiiiiiii 9-3
9.1.3 West Coast Barrier SYSIeM .........cooviiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeee e 9-14
9.1.4 Chevron High Pressure Boiler Feed System...........cccccccvvvvviviiieiiiniiennnnn, 9-14
9.1.5 Chevron Low Pressure Boiler Feed SyStem...........ccccvvirieeieiiiiiiiiiiiieeeeenn 9-15
9.1.6 El Segundo Power Plant Boiler Feed System..........cccccccvvvvvvvvieviieninnnnnnn, 9-16
9.1.7 Chevron Nitrified Water SYStem ..........coociiiiiiiiieeeiie e 9-18
9.1.8 ELWRF BINE LINE...uiiiiiiiiiiiiiiiieiieee ettt 9-18
9.1.9 bp Reverse OSMOSIS SYSIEIM .......cciiiiiiiiiiiiiiiiieeee e 9-19
9.1.10 bp Nitrified Water SYSteM..........ccoovviiiiiiiiiiiiee e 9-19
9.1.11 CRWRF BFiNE LINE ....coiiiieiiiiiiiiiiiiie ettt seee e e e e e nnnneeeeee s 9-20
9.1.12 System-Wide IMProVEMENLS ........covviiiiiiiiiiiiieeiieeeeeeeeeeeeee e eeeeeeeeeaeeenes 9-21
9.1.13 ELWRF .ottt e ettt e e e e e e e a e e e e e e aaeees 9-22
9.1.14 CRWRF ettt ettt e et e e e e e e as 9-24
9.1.15 EMWRF ..ceiiiiiii ettt ettt e e e e e et e e e e e e e e e e e e e e e e e e e nnrnneees 9-26
9.1.16 CINF Lttt e e a e e e e e 9-27
9.1.17 New Treatment Plant SYSTEM ..........ccooiiiiiiiiiiiieeieee e 9-29
9.1.18 CIP SUMMAry DY SYSIEM ....covviiiiiiiiiiieiieeeieeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeseeeees 9-32

9.2 PHASING OF RECOMMENDATIONS ..ottt e e e e e 9-34
9.2.1 CIP Projects for FYOO9/10........ccoviiiiiiiiiiiiieieee e 9-34
9.2.2 CIP Projects fOr FYLO/LL.....cuuiiiiiiieeeeeeiiieee e 9-36
9.2.3 CIP Projects for FYLL/12.....coooiviiiiiiiiiiieeee et 9-37
9.2.4 CIP Projects for FYL2/13.. ...t 9-37
9.25 CIP Projects for FYL3/14.....coooiviiiiiiiiieee e 9-40
9.2.6 CIP Projects for FYLA/15. ...t 9-40
9.2.7 CIP Projects for FY15/20........ccooiiiiiiiiiiiiiiiie et 9-41
9.2.8 CIP Projects for FY20/25.........ouiieieiie et 9-43
9.2.9 CIP Projects for FY25/30.......cccoiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 9-44

9.3 CIP SUMMARIES.....coo ittt ettt e e e e e e e s s a e e e e e e e e nnnreeeees 9-44
9.3.1 CIP Summary by Phase ........ocovviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 9-45
9.3.2 CIP Summary by FaCility TYPE ......ovveieiiiiiiiiiiieieeee e 9-45
9.3.3 Summary of ELWRF Phase V Expansion COoStS..........cccccccvvvvvveiieniiennnnnn, 9-46
9.3.4 Recurring Improvements by Treatment Facility............cccccceevvveviieninennnnn. 9-48
9.3.5 Summary of Recommended Studi€s.........c..cccvvvvvvviiiiiiiiiiiiiiiiiieeeeeeeeeee 9-49
9.3.6 Escalated CIP COSt ......ociiiiiiiiiiiiieeeeeeee e 9-52

LIST OF APPENDICES

Appendix A References

Appendix B Detailed Customer Maps

Vi June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

June 2009

TABLE OF CONTENTS (continued)

Customer Database

Calibration Plan

Model Development and Calibration

Condition Assessment Technical Memorandum
OPTIMO™ Model Development

Model User Manual

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc

Page No.

Vil



Table 1.1

Table 2.1
Table 2.2
Table 2.3
Table 2.4
Table 2.5
Table 2.6
Table 2.7
Table 2.8
Table 2.9
Table 2.10

Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8
Table 3.9
Table 3.10

Table 4.1
Table 4.2
Table 4.3

Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5
Table 5.6

Table 6.1

Table 7.1
Table 7.2
Table 7.3
Table 7.4
Table 7.5
Table 7.6
Table 7.7
Table 7.8
Table 7.9
Table 7.10
Table 7.11
Table 7.12

LIST OF TABLES

o (0] =T 1T o o 1-7
HSEPS PUMP StatiSHCS ....evvvuiiii et e e e e e 2-7
Title 22 Tank 1 Product Pump CharacteristiCs...........cccccveeriiiiiiiiiiiiieeeene 2-8
Title 22 Tank 2 Product Pump CharacteristiCs..........ccccovvvvivieiiiiiniieeeeeeennns 2-8
Title 22 System Pipeline SUMMArY .........ccuuviiiiiiiiiiiiie e 2-9
Barrier Product Water Pump CharacteristiCS..........ccccoevveeeiviiiiiiciiniieeeeeeens 2-14
High Pressure Boiler Feed Product Pump Characteristics ....................... 2-17
Low Pressure Boiler Feed Product Pump Characteristics........................ 2-18
Chevron Nitrified Water Product Pump Characteristics..........ccccccveeerinnee 2-22
bp Reverse Osmosis Product Pump Characteristics.........ccccoeeeeevvveennnnnnn. 2-24
bp Nitrified Water Product Pump CharacteristiCs.............ooovcvvviiieeeeennnnns 2-24
Existing Demand DY USAge TYPE.....uuuiiiiiiiiiiiiiiiiieeee e 3-2
o S L To TR OA T ] (0] o 1= 3-5
Existing Multi-USe CUSIOMEIS..........uuiiiiieeiiiiiiiiiieee e 3-16
Potential CUSIOMEIS.......cooiii e 3-18
Average Monthly Precipitation and Temperature Data..................cceee. 3-29
Average Annual Landscape Irrigation Requirements .........ccccccceeevvieeeeenns 3-31
Comparison of MMD and MDD Seasonal Peaking Factors...................... 3-32
Seasonal Peaking Factors Based on Historic Data ...............ccccevvviveennnnn. 3-33
Phasing of Potential Demand ..o 3-39
Potential Future Recycled Water Demand.............ccccooveeeeiviiiiiiciiineeeeeeeens 3-41
HWWTP Effluent Water Quality ............cceeiieeiiiiiiiiiii e, 4-6
Treatment Facility CapaCitieS. .........ccouuiiiiiiiiiiiieeee e 4-8
Phasing of Potential SUPPIY ......oove i 4-12
Control DiSCharge PreSSUIMNES ......uuuuiiiiieiiieeiiiii e e eee et e e e e e e e e e e e e eenes 5-3
Irrigation Water Quality GUIdeliNeS .........cooiiiiiiiiiiiiieeeeee e 5-5
Water Quality Criteria RO ProductS...........ccoovvveiiiiiiniieececeeie e eeeeeeeneen 5-7
Water Quality Goals for Nitrification SyStems ...........ooocvviiveiieeiiiiiiiiiieeeen. 5-8
General Cost Estimating ASSUMPLIONS .........uvciiiiiiiiieiiiiiee e e 5-12
Unit CoNSLrUCtioN COSE......cceieeiiieeieeeeeeeee e 5-13
Title 22 Distribution System Flowmeter LOCationS ...........cccoovvviviiiieeeeeennnnns 6-6
Hyperion Secondary Effluent Pumping System Demands.................c........ 7-2
Hyperion Secondary Effluent Pumping System Analyses ..............cccceeeu. 7-3
Title 22 Distribution System Demands............ccccoviiiiiiiiiiieeeeiiiiiieeeeeeenn 7-7
Title 22 LOW PreSSUIE AFBAS......ueuuueuueeeueeeuueeeeeeunnnneennnnsnnnennessneesnensneeenensnnees 7-7
Title 22 Water Quality Calibration LOCatioNS.............cceveveveeeiiiiiiiiiieeeeeen, 7-16
West Coast Barrier Water System Demands..........cccoooeevvvvveiiiiiiineeeeeeennnns 7-20
West Coast Barrier Water System ANalySes ........ccccoovvviviiiiiieeeininiiiinne, 7-21
Chevron High Pressure Boiler Feed System Demands...........ccccccceeeenee.. 7-22
Chevron High Pressure Boiler Feed System Analyses...........cccccceeevninnee 7-23
Chevron Low Pressure Boiler Feed System Demands...........cccccccceeeenneee. 7-24
Chevron Low Pressure Boiler Feed System AnalySes .........ccccccceveeeeiinnne 7-25
Chevron Nitrified Water System Demands ..........ccoocuvviiiiieeeereeeiiiiine e, 7-27
June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



Table 7.13
Table 7.14
Table 7.15
Table 7.16
Table 7.17
Table 7.18
Table 7.19
Table 7.20
Table 7.21

Table 8.1

Table 8.2

Table 8.3

Table 8.4

Table 8.5

Table 8.6

Table 8.7

Table 8.8

Table 8.9

Table 8.10
Table 8.11
Table 8.12
Table 8.13
Table 8.14
Table 8.15
Table 8.16
Table 8.17
Table 8.18
Table 8.19
Table 8.20
Table 8.21
Table 8.22
Table 8.23
Table 8.24
Table 8.25
Table 8.26
Table 8.27
Table 8.28
Table 8.29
Table 8.30

Table 9.1
Table 9.2
Table 9.3
Table 9.4
Table 9.5
Table 9.6
Table 9.7
Table 9.8

June 2009

LIST OF TABLES (continued)

Page No.
Chevron Nitrified Water System AnalySes .........cccovvvvviiiiiiie e, 7-27
ELWRF Brine System FIOWS...........uuuiiiiiiiiiiiiiiieee e 7-28
bp RO System Demands ..........coouuiiiiiiiieieeeeces e e 7-30
PP RO SYSLEM ANGIYSIS ... 7-31
bp Nitrified Water System Demands............cceuviiiiiieeerieeiiiiie e, 7-32
bp Nitrification System ANalySiS............ueeiiiiiiiiiiiiiiie e 7-33
CRWRF Brine Line System FIOWS .......ccoooviiiiiiiii e 7-34
CRWREF Brine Line System ANalySES..........ccoouiiiiiiiiiiiieeiniiiiiieeeeee e 7-35
Existing System Recommendations SUMMary .........c..cceeveeeevvviiiieeeenenennns 7-36
Future System AnalySisS SCENAIIOS .......uuiviieeiiiiieiiiiin e e 8-2
Customers with Large Future Demands ............ccccuveiiieeeeeiiiiiiiiieeeeee e 8-6
Title 22 Distribution System Future Demand Scenarios ..........ccccooeeeeeveennes 8-7
Title 22 Future Booster PUMpP StationS ..........cooooiviiiiiiiiiiieeeniiiiieeeeee e 8-8
Pressures at Dyehouse PS and CRWRF ...........ccciiiiiiiiiiiiececien e 8-10
West Coast Barrier Water System ANalySes ........ccccovviiviiiiiieeeinnniiiinnn, 8-18
Hyperion Secondary Effluent Pumping System Demands........................ 8-19
Hyperion Secondary Effluent Pumping System Analyses ..............cccuue... 8-20
Chevron Low Pressure Boiler Feed System Demands...........cccccccceeeenenn. 8-24
Chevron Low Pressure Boiler Feed System Future Analyses.................. 8-25
Chevron High Pressure Boiler Feed System Future Demands ................ 8-27
Chevron High Pressure Boiler Feed System Future Analyses................. 8-28
Chevron Nitrified Water System Future Demands.............cccovvvevvivinneeennn. 8-29
Chevron Nitrified Water System Future AnalySes.........ccccoovvuvivieeeeeeennnnnns 8-30
CRWREF Industrial RO FIOWS ........cccooiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeee 8-32
CRWREF Brine Line System FIOWS ............coiiiiiiiiiiiiiiiiieee e 8-33
CRWRF Brine Line System ANalYSES.........cceiiiiieiiiieiiiiiii e 8-34
ELWRF Brine System Future FIOWS ...........oocciiiiiiiiiieiiiiieeeeee e 8-35
ELWRF Brine System Future ANalysis ..........ccoovviiiiiiiiieieieeici e 8-36
PP RO System DEMANGS .......ccvviiiiiiiiiiiiiiieiee e 8-39
bp RO System ANAIYSIS .....oiei i 8-40
bp Nitrified Water System Demands............coooiiiiiiiiiiiieenniiiiiiiieeeee e 8-42
bp Nitrified Water System ANalySiS..........ccovveviiiiiiiieeireeeiie e, 8-42
Water Quality Restrictions for Recycled Water Customers ...................... 8-46
Option 1: Hyperion as Sole Supply SOUICe.........ccovvvveeiiiiiiii e, 8-55
Option 2: Partial Supplies from JWPCP..........coooiiiiiiiiieeiiiiiieeeee e 8-56
Option 3: Maximize Supplies from JWPCP.........ccccciiiiiii e, 8-57
Summary of Supply ARREIALIVES ..........c.eeviiiiiieeeieieee e 8-58
Storage Requirements by FacCility ..........ccccviiiiiiiiii e, 8-60
Future System Recommendations SUMMANY ........c.coovriruiiiereeeeeeennniinnne. 8-61
Project Summary for HSEPS ... 9-3
Project Summary for Title 22 Distribution System ...........ccccccvvieeiiiiiineniennns 9-4
Demands Associated with Title 22 LateralS..........ccccoovviiiiiiiiiieiniiiie, 9-12
Details of Title 22 Laterals ........ccoooeeiieiiii e 9-12
Project Summary for West Coast Barrier System.............ccccoeeeeeeeeeeeeennn, 9-14
Project Summary for CHPBF SyStem ........cccoovviiiiiiiiii i 9-15
Project Summary for CLPBF SyStem..........oooiiiiiiiiiiiiiiiiiieeeeee e 9-15
Project Summary for ESPP SyStem......ccooiiiiiiiiiiiiiiii i 9-16
ii

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



Table 9.9

Table 9.10
Table 9.11
Table 9.12
Table 9.13
Table 9.14
Table 9.15
Table 9.16
Table 9.17
Table 9.18
Table 9.19
Table 9.20
Table 9.21
Table 9.22
Table 9.23
Table 9.24
Table 9.25
Table 9.26
Table 9.27
Table 9.28
Table 9.29
Table 9.30
Table 9.31
Table 9.32
Table 9.33
Table 9.34
Table 9.35
Table 9.36
Table 9.37

LIST OF TABLES (continued)

Page No.
Project Summary for Chevron Nitrified Water System...........cccccooeeeveenes 9-18
Project Summary for ELWRF Brine LiNe .......ccovvviiiiiiiiiiiiieeeeee e 9-18
Project Summary for bp Reverse Osmosis System.........cccccccceeivieeeerennnns 9-19
Project Summary for bp Nitrified Water System ...............cooeeeeeee e, 9-20
Project Summary for CRWRF Brine Lin€..........couviiiiiiiiiiiiieciiei e, 9-21
Project Summary for System-Wide Improvements...............ccceeeeeeeeeeen. 9-21
Project Summary for ELWRF.........ooooiii e 9-22
Project Summary for CRWRF ..........ooiiiiiiiiiiie e 9-25
Project Summary for EMWRF.........coooiiii e, 9-26
Project SUMmMaAry for CNF ........oooiiiiiiiiee e 9-29
Project Summary for the New Treatment Plant .............ccccciiiiiiiinnneen, 9-30
Project Summary by SYStEM..........cuiiiiiiiiiiii e 9-32
CIP Projects for FYO9/10 .....cooociiiii et 9-34
CIP Projects fOr FYLO/1L .....uuuiiiiieeiiiiiiieeeee et 9-36
CIP Projects for FYLL/12 ...t 9-38
CIP Projects fOr FYL12/13 ......ueiiiieiiiiiiieeeee et 9-39
CIP Projects for FYL3/14 ...t 9-40
CIP Projects fOr FYLA/L5 .....oueeiiiiieiiiiieeeee et 9-40
CIP Projects for FY15/20 .....coo oo 9-41
CIP Projects for FY20/25 ......uuiiiiiieiiiiiieee et 9-43
CIP Projects for FY25/30 ..ottt 9-44
Summary of Project PRasing .........oooooiiiiiiiiiiiicee e 9-45
Projects Included in ELWRF Phase [V EXpansion...........cccceevvvciiieeeeenennns 9-47
United Water Improvement SUMMAIY..........coooiiiiirieeeeennniiiiieieeeeee e 9-48
Membrane Replacement COSES ........couvuviiiiiiieiiieieie e e e 9-49
Alternatives for Resolving Microfiltration Surges ...........cccccvvveeeniiiiiinnn. 9-50
Recommended StUdIES.........coooviiiiii i 9-50
Escalated CIP Cost Summary by Phase .........ccccccveeeiiiiiiiiiieee e 9-53
Detailed Capital Improvement Program...........cccceuuveiiiiieeeeeeeviiiinneeeeeeeennns 9-55
June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



Figure 1.1

Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure 2.9
Figure 2.10
Figure 2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18
Figure 2.19
Figure 2.20

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10

June 2009

LIST OF FIGURES

West Basin Municipal Water District Service Area ..........ccccvvvvvieiiieeeeeeennnns 1-3
Existing Distribution Systems and Facilities............cccccoveeeriieiiiiiii e, 2-3
Existing Distribution Systems and Treatment Facilities Schematic ............ 2-5
Hyperion Secondary Effluent Pumping System............cccvvviiciiiiiennniennns 2-6
Title 22 Distribution System and Treatment Facilities...............ccccvveeeeenn. 2-11
West Coast Barrier Water SYStem ..........cccoeviiiiiiiiiiiiiiie e eeeeeeenns 2-13
Edward C. Little Water Reclamation Facility Brine Line................cccvvveeee. 2-16
Chevron High Pressure Boiler Feed ............oceiiiiiiiiiiiiici i, 2-19
Chevron Low Pressure Boiler Feed System ..........ccccvveeeiiiiiiiiiiieeeeeeie 2-20
Chevron Nitrified Water SYStem.........ccoovviiiiiiiii e 2-21
bp Reverse OSMOSIS SYSIEM........oiiiiiiiiiiiieee e 2-23
bp Nitrified Water SYStem .........ccoovuiiiiii e 2-25
Carson Regional Water Recycling Treatment Facility Brine Line ............. 2-26
Edward C. Little Water Recycling Facility Flow Schematic....................... 2-29
Edward C. Little Water Recycling Facility Site Plan............cccccccovviiiiinnnn. 2-31
Carson Regional Water Recycling Treatment Facility Flow Schematic.... 2-33
Carson Regional Water Recycling Treatment Facility Site Plan............... 2-35
Chevron Nitrification Facility Flow Schematic...........cccccccoovvviiiiiiiiiiiinnnnn. 2-37
Chevron Nitrification Facility Site Plan ... 2-39
ExxonMobil Water Recycling Facility Flow Schematic...................ocoooee. 2-41
ExxonMobil Water Recycling Facility Site Plan............ccccciieviiieiiniiinn, 2-43
Historical Recycled Water USAQE .........coovviiiiiiiiiiieeeeiiiieeeee e 3-1
Existing Recycled Water Customer by User TYPe ........ccevvvvevviiiiieieeneeennnnns 3-3
Existing Demand DY USEr TYPE ......uuiiiiiieiiiiiiiiiiieee e 3-15
Existing and Potential Recycled Water Customers..........cccccccvceeeieeeeenenns 3-25
Potential Demand DY USEr TYPE ......uueiiiiiiiiiiiiiiieeee e 3-27
Total Future Demand DY USEr TYPE.....ccuvuiiiieieiiiiiiiiii e e eeeevien e e eeeeaeens 3-28
Seasonal Variations by Usage TYPE......uuvviiiiiiiiiiiiiiiiiieeee e 3-34
Irrigation (Golf Course, School, and Park) Diurnal Curve................ccccee. 3-35
Irrigation (Greenbelt) Diurnal CUIVe..........ooociiiiiiiiee e 3-36
Industrial DIurnal CUIVE .....ccoooiiie e 3-37
Mixed Use DIurnal CUIVE .......ooooei i 3-37
Other DIUMM@l CUIVE ......ooiiiiiiiiiiieeeeeeeeeeeee ettt eeeeeeeeeeebeeeeeeeneee 3-38
Demand Breakdown by LOCALION .........ccooviiiiiiiiiiiieee e 3-40
Seasonal Variation in SUPPLIES ..........uviviiiiiieiiii e 4-3
Variation in Hyperion SUPPLIES.......ccvvieeiiiie i e e 4-4
Peak Daily Flows in Hyperion SUPPlies .........cccevviieimiiiiiiiiiiieee e 4-5
Conductivity Trend 2001 - 2008........cccciiiiiiiiiiiieeeeeeeeeiear e e e e e e eeees 4-7
Hardness and Alkalinity Trends 2001 - 2008............cccciviiieieeeeniiiiiiiieeeeennn 4-7
Trends in Sodium, Chloride and Sulfate 2001 — 2008 ........ccoccovvevieenreenrenns. 4-8
Recycled Water SUPPHES........ooeiiiieieeeeee s 4-9
Projected Average Annual Supply Requirements............cccevvvvviiiiieeeenenns 4-13
Projected Maximum Month Supply Requirements............cccccceeeevviiinnnne. 4-14
HSEPS Capacity ReqUIrEMENTS .......couvviiiiiieiiieeiiice e e e eeeenns 4-15
v

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



Figure 6.1
Figure 6.2
Figure 6.4

Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8
Figure 6.9
Figure 6.10

Figure 7.1
Figure 7.2
Figure 7.3
Figure 7.4
Figure 7.5
Figure 7.6
Figure 7.7
Figure 7.8
Figure 7.9

Figure 8.1
Figure 8.2

Figure 8.3
Figure 8.4
Figure 8.5
Figure 8.6
Figure 8.7

Figure 9.1
Figure 9.1A
Figure 9.1B

Figure 9.1C

Figure 9.1D
Figure 9.2
Figure 9.3
Figure 9.4
Figure 9.5
Figure 9.6
Figure 9.7

Vi

LIST OF FIGURES (continued)

Page No.

Hyperion Secondary Effluent Pump Station and Force Main...................... 6-4
Title 22 Distribution System Hydraulic Model .............c.ooooiiiiiiiie, 6-5
West Coast Barrier Water System Hydraulic Model & Barrier Water

U0 0] OIS = 1o o 6-10
Chevron High Pressure Boiler Feed System Hydraulic Model ................. 6-11
Chevron Low Pressure Boiler Feed System Hydraulic Model .................. 6-13
Chevron Nitrified Water System Hydraulic Model............cccocciviiieeinennnn. 6-14
bp Reverse Osmosis System Hydraulic Model............cccccoeeeeiiiiiiriviinnnnnnn, 6-16
bp Nitrified Water System Hydraulic Model ..............ccccccvvvvvviiiiieiiieeiieeee, 6-17

Carson Regional Water Recycling Facility Brine Line Hydraulic Model.... 6-19

Title 22 Distribution System Existing System Analysis MMD Conditions.... 7-5

Normal Filtration MOAE..........uueiiiiiiiicc e e 7-9
Closing of MF Feed ValVES...........ceiiiiiiiieiis e 7-10
FIUSI SEEP ..ttt e 7-11
Flows Measured at EMWRF ... 7-12
Flows Measured at CRWRF ..., 7-12
Carson Feed Water Flow and Pressure during Backwash Cycle. ............. 7-13

Chlorine Residual Decay in Title 22 Effluent (Bench Scale Results)........ 7-16
Title 22 Distribution System Transit Time Analysis MMD Conditions ....... 7-17

Title 22 Distribution System - Pressures under MDD Conditions for

SCENANO 5B ..o 8-11
Title 22 Distribution System - Water Age under ADD Conditions for
SCENANO 5B ..o 8-15
Chevron Low Pressure Boiler Feed System Expansion ..........ccccccceeeennn... 8-23
CRWRF SYSEEIMS .....oiiiiiiiiiiiiieiiieeeeeeeeeee ettt eee e eeeeseeeseeeeeeeseeeeeeeeees 8-38
OPTIMO™ Model Representation of the WBMWD System in 2030......... 8-48
OPTIMO™ Model Representation of the ELWRF in 2030...........cccceevnneee 8-49
Measured and Projected TDS Concentrations for HWWTP Effluent....... 8-51
L = O | (0] [T o 3N 9-5
Future Title 22 Lateral Detail - Anza Avenue Lateral...................coooeeee. 9-7
Future Title 22 Lateral Detail - City of Carson Potential Recycled Water
L1011 (0] 0 1= G 1 1= 1 9-8
Future Title 22 Lateral Detail - City of Gardena Potential Recycled
Water CUSIOMET SItES ...iiii i 9-9
Future Title 22 Lateral Detail — LA Westside Laterals...............ccceeeeeeeenn. 9-10
Chevron LPBF System CIP PrOJECES ........ouiiieiiiiiiiiiiiieeee e 9-17
CRWRF Area CIP ProjeCtS ......ccuvuiiiii et 9-28
New Treatment Plant CIP ProjecCtS .........coouiiiiiiiiiiieeeiieiiieeeeee e 9-31
Distribution of Capital Costs by System.........ccoovvviiiiiiiiiiiiiecien e, 9-33
Distribution of Capital Costs by Facility TYpe.......cccccoiiiiiiiiiiiieeeiiiiiiee 9-46
Breakdown of Capital Costs by Phase including Escalation..................... 9-54
June 2009

pw://Carollo/Documents/Client/CA/WBMMD/8064A00/Deliverables/50% Report/TOC_LOA.doc



LIST OF ABBREVIATIONS

Abbreviation

Description

AACE

Assaociation for the Advancement of Cost Engineering
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Carollo Carollo Engineers, a Professional Corporation
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CC construction cost
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EXECUTIVE SUMMARY

ES.1 PROJECT BACKGROUND

The West Basin Municipal Water District's (West Basin) service area encompasses
approximately 185 square miles in southwest Los Angeles County. The West Basin
service area, shown on Figure ES.1, includes 17 cities and unincorporated areas of Los
Angeles County, and serves a population of about one million.

As of 2007, West Basin wholesaled approximately 220,000 acre-feet per year (afy) or
196 million gallons per day (mgd) of imported potable water to its customers within the
service area. In addition, West Basin served about 31,861 afy or 28 mgd of recycled
water to over 200 customer sites within the service area for landscape irrigation,
industrial applications, and seawater intrusion barrier applications.

West Basin is planning to expand its recycled water system to continue offsetting
potable water demands in its service area and improve overall water supply reliability by
reducing dependency on less reliable imported water supplies.

Major capital investments are required to expand and maintain West Basin’s recycled
water system to meet expected needs and establish reliable recycled water supply for
existing and new recycled water customers through year 2030. To define and prioritize
the capital improvement projects needed to achieve this goal, West Basin retained
Carollo Engineers (Carollo) and team members AKM Consulting Engineers, SPI
Technologies, and E.W. Moon, to develop this Capital Implementation Master Plan
(CIMP) for recycled water systems.

In addition, West Basin is currently preparing its long-term financial plan that includes a
forecast of expenditures for future expansions, repair, replacement, and rehabilitation
requirements, and operation and maintenance of the overall recycled water system
required to serve approximately 70,000 acre-ft/yr of recycled water by year 2020. This
CIMP and the long term financial plan will provide a roadmap for West Basin to achieve
its mission of providing reliable water supplies to its customers and the southern
California region, increasing recycled water usage and lessening dependency on
imported water supplies.
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