





CITY OF DALY CITY

FEASIBILITY OF EXPANDED TERTIARY RECYCLED WATER FACILITIES

PRELIMINARY DESIGN REPORT

VOLUME 1 OF 3

TABLE OF CONTENTS

Page No.
PRELIMINARY DESIGN REPORT EXECUTIVE SUMMARY
1.0 PURPOSE ... ettt ettt e e e e e e et e e e e e e e e e e nnnnneeeeeeaeeeaanns ES-1
2.0 PROJECT SUMMARY ...ttt a e e e e e e e e e e e e e e e ES-1
21 Recycled Water Conveyance SyStem ..........cccoooiiiiiiiiiiiiiiiiiiiieeeeeeeeen ES-3
2.2 Recycled Water Treatment FaCilitieS ... ES-3
3.0 PROUJECT COST ...ttt ettt e e e e e e e e e e e e s e enneneeeeeeeeeeaaannns ES-6
4.0 CALIFORNIA ENVIRONMENTAL QUALITY ACT COMPLIANCE.........ccccceeeenne. ES-8
5.0 PROJECT SCHEDULE ...ttt e e e e e ES-8
6.0 NEXT STEPS ...ttt e e e e e e e e e e e e e e e s nnarneeeeeaeeeeeanns ES-9
TECHNICAL MEMORANDUM NO. 1 - TERTIARY TREATMENT
EXECUTIVE SUMMARY ...ttt ettt e e e e e s e e e e e e e e e s neeaaaaeeaas 1-1
1.0 INTRODUCGTION ..ottt e e et e e e e e e e e e e e e e e e e e s nnnnnneeeeeeas 1-5
1.1 PUIPOSE ... 1-5
1.2 BaCKGrOUNG. .....ceiiieiiiee e 1-5
2.0 SOURCE WATER QUALITY, REGULATIONS, AND FINISHED WATER
QUALITY GOALS ...ttt e e e e e e e e e e e e e e s a e eeeeeaeeeas 1-6
2.1 T} (=Y T =0 I S 1-6
2.2 Source Water QUaIItY..........oooiiiiiiiieee e 1-6
2.3 Finished Water QUality ............cooiiiiiiiiiiiie e 1-7
2.3.1 Regulatory Requirements...........oooooiii, 1-7
2.3.2  AESENELICS .. 1-7
24 Other REQUIFEMENTS ... e eeaes 1-10
241 Sampling and Monitoring........coeveiiiiiiiiiiiieeieeeeeeeeeeeeee e 1-10
2.4.2  Operator Certification .........ccccooiiiiiiii 1-10
3.0 TERTIARY SYSTEM CAPACITY ..ttt 1-11
4.0 FLOW CONTROL STRATEGY ..ottt e e e e 1-11
5.0 TREATMENT PROGCESS .......oooiiiiiiiii ettt a e 1-12
5.1 L@ Y T 1-12
52 Secondary Effluent Pump Station............cccocs 1-15
5.3 Tertiary Treatment ..o e e eeaeees 1-18
5.3.1 BUildiNg LayOUL.......cooiiiiiiiiieeee e 1-18
5.3.2  Pretreatment....... ... 1-25
5.3.3  Pre-Filer. . e e 1-26
5.3.4  Membrane Filtration System..........ccccccvvviiiiiiiiis 1-26
5.3.5  DiSINfECHON ...uuiieiiiiiii e 1-33
5.3.6  PostTreatment..........cccuueiiiiiiii e 1-35
September 2017 - DRAFT i

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



5.4 Recycled Effluent Pump Station ... 1-36
6.0 CHEMICAL SYSTEMS ...ttt e e e e e e anareeaaa e 1-37
6.1 L 1YY = 1-37
6.2 Chemical System Design Criteria.............uuvuuuuuuiiiuniiiiiiiiiaenns 1-37
6.2.1 (0] = o = PSP PRPRPPRN 1-37

6.2.2  ContaiNMmENt ... .. 1-39

6.2.3  Safety EQUIPMENT ........uuiii e 1-39

6.3 Sodium HYPOChIOFEE. ......uvviiiiiiiiiiiiii e 1-39
6.3.1 PUIPOSE ... 1-39

6.3.2  EXIiSting SYStEM .....uuuiiiiiiiiiiiii e 1-39

6.3.3 Proposed New FaCilities .............uuuuuuimiiiiiiiiiiiiiiiiiiiie 1-39

6.3.4  Safely .ooooiii e 1-40

6.3.5  Application Point.........ccooiiiiiii 1-40

6.3.6  Design Criteria......cccooueeiiiiiieei e, 1-41

6.4 GYPSUM ittt ettt e e et e e e e e e e et e e e e e e e e e e eas 1-42
6.4.1 PUIPOSE ... 1-42

6.4.2  EXisting System .....ccoooiiiiiiiii 1-42

6.4.3 Proposed New Facilities ..........coooiiiiiiiiiiiiiiicee 1-42

6.4.4  SafElY oo 1-42

6.4.5 Application Point.........cccooo i 1-43

6.4.6  Design Criteria.........oooiuiiiiiiieee e 1-43

6.5 CIIIC ACIH. ..o e e e e e e s e aaa s 1-43
6.5.1 PUIMPOSE ...t e e e e 1-43

6.5.2 Proposed New FacCilities .........ccuuuceeiiiiiiiiiiicec e 1-43

6.5.3  Safety .o 1-44

6.5.4  Application Point...........coooiiiiiiii e, 1-44

6.5.5  DeSign Criteria..........cuuuuuuiiiiiiiiiiiiiiii e 1-44

6.6 [ Y70 [ o Ted ] (o 4 o3 X o1 T R 1-45
6.6.1 PUIPOSE ..o 1-45

6.6.2 Proposed New FaCilitieS ............uuuuuuiiimiiiiiiiiiiiies 1-45

B.6.3  Safety .o 1-46

6.6.4  Application POINt............uvviiiiiiiiiiiiiii e 1-46

6.6.5  Design Criteri@.........oooiiuiiiiiiiiee e 1-46

6.7 SOdiUM BiSUIFItE ... 1-47
6.7.1 PUIMPOSE ... e e e e e ana s 1-47

6.7.2  EXiSting System .......oooiiiiiii 1-47

6.7.3  Proposed New Facilities ...........cceiiiiiiiiiiiiiii e 1-47

B.7.4  Safely oo 1-48

6.7.5  Application POiNt.........ccooiiiiiiiee e 1-48

6.7.6  Design Criteria..........cccuiiiiiiiiie e 1-48

6.8 SOdiUM HYArOXIAE .....vvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiei e eaeeanaeenaanaaanae 1-49
6.8.1 PUIPOSE .. 1-49

6.8.2  Proposed New Facilities .........ccooooiiiiiieeeee e, 1-49

6.8.3  Safely oo 1-50

6.8.4  Application Point...........oueiiiiiii 1-50

6.8.5  Design Criteria........coouiiiiiiiiei e 1-50

6.9 Aluminum Chloride HydroXide ..............uuiiiiiiiiiiiiceee e 1-51
6.9.1 PUMDOSE . 1-51

6.9.2  EXisting System ... 1-51

6.9.3 Proposed New FacCilitieS ... 1-52

6.9.4  Safely oo 1-52
September 2017 - DRAFT i

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



6.9.5  Application Point...........ccoooiiiiiiiiiiiei e 1-52

6.9.6  Design Criteria........ccuuuiiiiiiii e 1-52

7.0 HYDRAULIC ANALYSIS ...ttt e e e e e e e e e e 1-53
7.1 OVEIVIBW ...ttt ettt e ettt e e e e e e e st e e e e e e e e e nnsneeees 1-53

7.2 Secondary Effluent Pump Station.............cccceeiii e 1-53

7.3 Pre-FIllEr ... o ettt ene et ennnnnnee 1-55

7.4 Membrane/UV SYStEM.........ooviiiiiiiiiiiiiiiiieeeeeeeeee e eeeevee e eeaeeeaaeeseeenaeees 1-55

7.5 Recycled Effluent Pump Station ... 1-55

8.0 YARD PIPING ..ottt e e e e e e s e e e e e e e e e ennnrneees 1-56
8.1 OVEIVIBW ...ttt e e e e e e st e e e e e e e e st e e e e e e e e e nnssneees 1-56

8.2 Membrane Feed Water Pipeline...........cooooiiiiieeeee 1-56

8.3 Cross Flow and Membrane Filtration Wash Water Pipeline ..................... 1-58

8.4 Clean-In-Place Waste Pipeline..............uuuuuiiiiiimiiieees 1-61

8.5 Final Effluent Pipelines ... 1-61

8.5.1 EXisting LOCAtioN .........uuiiiiiiiiiii e 1-61

8.5.2  Proposed ROULE........uuumiieiii e 1-61

9.0 IMPACTS ON EXISTING PROCESSES.......ooi oottt 1-65
9.1 OULTAIL L. 1-65

9.2 Plant Operation............oooiiiiiiiiiiiiiiiiieie ettt ee e errreenane 1-67

9.3 NO. 2 Water SYSIEM.....cooiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee et e e e e e eereeerereeanee 1-67

10.0  ELECTRICAL .ooiiiieeeeeeee ettt e e e e e e e e e e e e e e e e e eaaaeeaas 1-67
10.1  EXIiSting 12KV SYSIEM ...cooiiiiiiiie s 1-67

10.2  NeW 12KV SYSIeM ...cooiiiiiiieeeeee e 1-68

10.2.1  A2KV BUIIAING. ..t 1-70

10.2.2 12KV SWItCNGEAT.......ci it 1-71

10.2.3 Power Transfer.......cooiiiii 1-71

10.3 New Tertiary Facility Electrical System.........c..ccccccviiiiiiiiiiiiiiiiiiiiieeeeeeee 1-74

11.0  COST ESTIMATE ...ttt e e e e e e e e e eeeaeeas 1-74
11.1  Basis for Estimate......cooooviiiiiiiiiiiiiiee e 1-74

11.1.1  ENR Benchmark.........ccooo i 1-74

11.1.2  UNIE COSES . 1-76

11.1.3  CONtINGENCIES ....eiiiiiiiiiiieeee e 1-76

11.2  CostEstimates.........oooiiiiiiiii e 1-76

11.3 Cost Estimate Comparison to 2009 Feasibility Study..............cccceeeeeen. 1-78

11.4 Operation and Maintenance CoSt............cccoevviiiiiiiiiiiieeeeeeeeeeeeeeeee, 1-78

12.0  SCHEDULE ..ot e e e e e e e e e e e s eeeaaaaeaas 1-80
13.0  DRAWINGS . ...ttt e e e e e e e e e e e e e e e e e e nnnaneeeeeaeeens 1-80
September 2017 - DRAFT i

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



CITY OF DALY CITY

FEASIBILITY OF EXPANDED TERTIARY RECYCLED WATER FACILITIES

PRELIMINARY DESIGN REPORT

VOLUME 2 OF 3

TECHNICAL MEMORANDUM NO. 2 - COLMA DELIVERY SYSTEM

1.0 INTRODUGCTION ..ottt e e e e e e e e e e e s eaaaeeeeeennnnnnees 2-1
1.1 Uy 0T T Y 2-1

1.2 = Tod o o 11 ] o 1SR 2-1

1.3 Project DeSCrIPON........oieeeeieee e 2-1

1.4 Storage Tank Site Evaluation ... 2-3

2.0 CUSTOMER OQUTREACH......cc ottt e e e e e e e e e e 2-4
21 CUSIOMEr MEELINGS.....eeiiiiieiiie s 2-4

2.2 CUSOMEr SIte VSIS ... 2-4

2.3 Customer QUESHIONNAINE............uuiiiiiieee e 2-6

2.4 Potential Recycled Water Customers.............ccccoooeeiiiiiie 2-6

3.0 RECYCLED WATER DEMAND AND SUPPLY .....cccoiiiiiiiee e 2-6
3.1 OVEIVIBW.....ceeieee ettt e e e e e ettt e e e e e e e e s e e e e e e e e e e nnnnneeeeaens 2-6

3.2 Recycled Water Demands.........coouuuiiiiiiiiiieeece e 2-8

3.3 Recycled Water Supply and Tertiary System Capacity .........cccccceeevviinnnene. 2-8

3.4 Summary of Recycled Water Demand and Supply .......cccccceeeeeieiniinnnnnne. 2-11

4.0 RECYCLED WATER EFFLUENT PUMP STATION .....ooviiiiiiiiiiiiiieeee e 2-12
4.1 OVEIVIBW ...ttt e ettt e e e e e e e st e e e e e e e e e nnnneeeees 2-12

4.2 DESIGN Criteria......eeeeiiiiiiie e 2-12

421 PNV oo o I o] 01T o VPSR 2-12

422 Holy Cross Cemetery ... 2-13

5.0 TRANSMISSION MAIN ...ttt e e e e e e e e e e reeeeas 2-13
5.1 L 1YY 2-13

5.2 =TT [ IO 41 (=1 - PP 2-13

5.3 Transmission Main AlIgNmeNnt.............ooiiiiii e 2-14

5.3.1  AtWOOd Property .......cccuueiiiiiiiiiiieee e 2-17

5.3.2  Holy Cross CEMELErY ........uuuviuiiiiiiiiiiiiiiiiiiiiiiiinnnnan e 2-17

5.4 Utility Information .........oooveiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 2-21

5.5 1o TSR 1Y F= 1 (=3 = | PP PPPPPPRE 2-21

5.5.1 Polyvinyl Chloride Pipe..........cccooiii 2-21

5.5.2 DUCLIE IroN PiPe ...coovveiiiiiieee et 2-21

5.6 Pipeline Construction Methods.............cooovviiiiiiiiiiiiiiiieeeeeeeeeeee 2-22

5.6.1 Open Cut Construction ............coooviiiiiiiiiiieeeeeeeeeeeeeeeee 2-22

5.6.2  Trenchless Construction..........cccceeviiieiiiiiiciiiieee e 2-22

6.0 BOOSTER PUMP STATIONS. ..ottt a e 2-22
6.1 OVEBIVIEW ... s 2-22

7.0 STORAGE TANK ... e e e e e e e s eeeeaaeeeas 2-23
7.1 OVEIVIBW ...ttt e e e e e e e e e et e e e e e e e e e nnnneeeeeeas 2-23

7.2 DeSIgN Criteria......ueeeeiiieeiiiiiie e 2-23

7.2.1 AtWOOd Property ..........oeeiiiiiiiiiiiieeeee e 2-23

7.2.2  Holy Cross CemMEerY .....occoiiiiiiiiiiiieeee e 2-24

7.3 SHEE DESIGN ettt 2-24
September 2017 - DRAFT iv

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



7.3.1 WXLV oTo ol o] o =T o U

7.3.2  Holy CrosS CemMEErY .....ccooiiiiiiiiiiiiiieee e

8.0 DISTRIBUTION SYSTEM PUMP STATION ....coiiiiiiiiiiiieieeee e
8.1 OVEIVIBW.....ceeeiie ettt e e e ettt e e e e e e e e e e e e e e e e nnnnseeeeas

8.2 DeSigN Criteria.......ueeeiiiieii i

9.0 DISTRIBUTION SYSTEM PIPING ....ocoii ittt e e
9.1 OVEIVIBW.....eeeiieee ettt e e e e e et e e e e e e e s eeeaeeeeennnnnenees

9.2 1Y (o] o IO 41 (=14 = PP

9.3 Distribution System Alignment............cccoiiiiiiiiii e

9.3.1 F NV o To ol o] o =T o 4 U

9.3.2  Holy CroSS CeMEEIY .....coiiiiiiiiiiieieeee e

9.4 User Service COoNNECIONS .......coooviviiiiiiiiiiieiieeieeeeeeeeeeeeeeeeeeeeeeeeeeee e

10.0  ELECTRICAL ..ottt ettt e e e e e e et e e e e e e e e e nsnnneeaeaeeeeanns
10.1 Daly City WWTP ..t

10.2  Storage TanK SHE .......ooiiiiiii s

11.0 INSTRUMENTATION AND CONTROLS ......ooiiiiiiiiieeeiieee e
12.0 SYSTEM OPERATION....ceiiiiiiiiiieeee e e e e e e e e e
13.0  PERMITTING ..ot e e e e e e e e e e e aaeeeas
T4.0  SCHEDULE ..ot e e e et e e e e e e e e e e n e eeaaaeas
14.1 Design and Construction Schedule .............cccccciiiieeeeeeee,

14.2  Project Constraints and Sequencing Requirements............cccooiiiiiieenen.

15.0  COST ESTIMATE ...ttt e e e e e e e e e e e e e e e e e s reeeaaeeas
15.1 Basis for Estimate ...

15.1.1 ENR Benchmark.........oooo

15.1.2 UnitCostS..coooieiiiii i

15.1.3 ContiNgeNnCies........cooiiiiiiii i

15.2  COSt EStMates.......cveiiiiieieeeeee e

15.3 Cost Estimate Comparison to 2009 Feasibility Study...........ccccovvevrneennn.

16.0  DRAWINGS ..o e e e e e e e e s e e e e e e e e s s e e eaaaaaeeas

TECHNICAL MEMORANDUM NO. 3 - CONCEPTUAL PLANNING FOR INDIRECT
POTABLE REUSE

1.0 EXECUTIVE SUMMARY ...ttt

LIST OF APPENDICES

TECHNICAL MEMORANDUM NO. 1

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D

APPENDIX E
APPENDIX F

APPENDIX G
APPENDIX H
APPENDIX|

APPENDIX J

DRAWINGS

COST ESTIMATE

SECONDARY EFFLUENT WATER QUALITY DATA

PROJECT MEMORANDUM 08 - SECONDARY EFFLUENT PUMP
STATION CONSTRUCTABILITY

DALY CITY MEMBRANE PILOT RESULTS

PROJECT MEMORANDUM 09 - DISINFECTION TECHNOLOGY
EVALUATION

CHEMICAL SYSTEM MSDS

GEOTECHNICAL STUDY

PUBLIC DRAFT IS/MND

FINAL IS/MND

September 2017 - DRAFT

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



TECHNICAL MEMORANDUM NO. 2

APPENDIXA  DRAWINGS

APPENDIXB  PROJECT MEMORANDUM 04 - DALY CITY STORAGE TANK SITE
INITIAL SCREENING

APPENDIXC  PROJECT MEMORANDUM 05 - RECYCLED WATER STORAGE TANK
SITE EVALUATION

APPENDIXD PROJECT MEMORANDUM 02 - RECYCLED WATER CUSTOMER

OUTREACH

APPENDIXE  PROJECT MEMORANDUM 03 - RECYCLED WATER STORAGE TANK
VOLUME

APPENDIXF  PROJECT MEMORANDUM 07 - TERTIARY CAPACITY EXPANSION
ASSESSMENT

APPENDIXG PROJECT MEMORANDUM 06 - NORTHERN PIPE ALIGNMENT
EVALUATION

APPENDIXH  PROJECT MEMORANDUM 01 - COLMA TRANSMISSION PIPELINE
ALIGNMENT

APPENDIX | PROJECT MEMORANDUM 10 - DALY CITY WIRELESS VIRTUAL
ANALYSIS

APPENDIX J PROJECT MEMORANDUM 14 - COLMA BOULEVARD PIPELINE
ALIGNMENT

TECHNICAL MEMORANDUM NO. 3

APPENDIXA  PROJECT MEMORANDUM 11 - IPR TREATMENT ALTERNATIVES
ANALYSIS

APPENDIXB  PROJECT MEMORANDUM 12 - CONCENTRATE DISPOSAL
ALTERNATIVES

APPENDIXC  PROJECT MEMORANDUM 13 - IPR REGULATORY REQUIREMENTS

LIST OF TABLES

EXECUTIVE SUMMARY

Table ES.1  Project Cost EStmMate ... ES-6
Table ES.2  Annual O&M Cost EStImMate ......c.oveeieieeeeeeeeeeee e ES-7
Table ES.3  AMOIMtZEA COSt .. .o et ES-7

TECHNICAL MEMORANDUM NO. 1

Table ES.1  Mitigation MEaSUIES...........uuuiiiiiiiiiiiiie e 1-5
Table 1.1 Secondary Effluent Water Quality Data...........cccccooeviiiiiiiiiieeieee. 1-6
Table 1.2 Recycled Water Quality CompariSON..........ccooiiiiiiiiiiiiiieeeeeiiieeeeee e 1-9
Table 1.3 Secondary Effluent Pump Station and Pipeline............cccccciiinnnnne. 1-15
Table 1.4 Sodium Hypochlorite Injection System Design Criteria .............ccccvveeeeeen. 1-25
Table 1.5 ACH Pump Diffusion Flash Mix System Design Criteria..........ccccccceoeee.... 1-25
Table 1.6 Pre-Filter System Design Criteria...........oeeeviiiiiiiiiiiiiieeeeeeee e 1-26
Table 1.7 UF Membrane SYStem...........uiiiiiiiiiiiiie e 1-30
Table 1.8 Disinfection Technology Evaluation Results.............cccccccoeviviiiiiiiiiiininnnen. 1-34
Table 1.9 UV Disinfection SyStem ... 1-34
Table 1.10 UV Disinfection System - Alternative Design............cceeevveiiiiiiiiiiiiienneeen. 1-35
Table 1.11 Post Treatment ........ooooiiiiiie e 1-35
September 2017 - DRAFT Vi

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



Table 1.12
Table 1.13
Table 1.14
Table 1.15
Table 1.16
Table 1.17
Table 1.18
Table 1.19
Table 1.20
Table 1.21
Table 1.22
Table 1.23
Table 1.24
Table 1.25
Table 1.26
Table 1.27
Table 1.28
Table 1.29
Table 1.30
Table 1.31

Recycled Effluent Pump Station ...........ccccoeviiiiiiiiiieeeeeeeee 1-36

Sodium Hypochlorite Safety Handling and Storage.............cccooouiiiieennnn. 1-40
Design Criteria for New Sodium Hypochlorite System ..............ccccccceeee. 1-41
Gypsum Safety Handling and Storage ..........cccccvevvviviieiiiieiiiiiens 1-42
Design Criteria for New Gypsum System ..........cccoiiiiiiieiieeiiniiiiieeeeenn 1-43
Citric Acid Safety Handling and Storage...........cccccooviiiiiieiiiiiiiiiieeeen 1-44
Design Criteria for New Citric Acid System .........cccccccco 1-45
Hydrochloric Acid Safety Handling and Storage...........ccccccccovvvvvviieninnnnn. 1-46
Design Criteria for New Hydrochloric Acid System..........cccccooviiiiiiiiennnenn. 1-47
Sodium Bisulfite Safety Handling and Storage...........cccccvvvvvviiiiiiiniinnnnnne. 1-48
Design Criteria for New Sodium Bisulfite System...........cccccooiiiiiiinnnnn. 1-49
Sodium Hydroxide Safety Handling and Storage ...........ccccccooiiiiiiiiennnnn. 1-50
Design Criteria for New Sodium Hydroxide System ............cccoccciiiieeennn. 1-51
Aluminum Chloride Hydroxide Safety Handling and Storage. ................... 1-52
Design Criteria for New Aluminum Chloride Hydroxide System............... 1-53
Yard Piping Description ... 1-56
Tertiary Treatment Construction Cost Summary ...............c.oeeeeeenn. 1-77
Treatment Cost Comparison Table.........coooiiiiiiiiiiieeee e 1-78
Annual O&M COSt SUMMAIY......ccooiiiiiiiiiiieee e 1-79
Amortized Cost SUMMArY...........ooooiiiiiieeeeeeee, 1-79

TECHNICAL MEMORANDUM NO. 2

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 2.11
Table 2.12
Table 2.13
Table 2.14
Table 2.15

Recycled Water CUSTOMEIS ........oooiiiiiiiiiiieeee e 2-7
Recycled Water Demands..........coooviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e 2-9
Recycled Water Demand and Supply FIOWS ...........cccccvviiiiiiiiiiiiiiiiieen, 2-11
Atwood Property: Recycled Effluent Pump Station...........coovvvvvevvveennnnnee. 2-12
Holy Cross Cemetery: Recycled Effluent Pump Station........................... 2-13
Transmission Main Pipeline Design Criteria............ccccoeeeiiiiii. 2-14
Utility Information Received.............ccccooviiiiiiiiiiiiieeeeeeeeeeeeee, 2-21
Atwood Property: Storage Tank Design Criteria............coovvvvveeeieeiieennnnnee. 2-23
Holy Cross Cemetery: Storage Tank Design Criteria...........ccccccveeeeinnnne 2-24
Atwood Property: Distribution System Pump Station.........c.cccoooeeveeeeeennn. 2-27
Distribution System Pipeline Design Criteria ...........ccccceviiiiiiiiiiiiieeeeene 2-28
Potential Permits and Approvals..........ccooooiiiii 2-31
Atwood Property Alternative - Construction Cost Summary..................... 2-34
Holy Cross Cemetery Alternative - Construction Cost Summary ............. 2-35
Colma Delivery System Cost Comparison Table..........ccccccccciinnnnne. 2-37

LIST OF FIGURES

EXECUTIVE SUMMARY

Figure ES.1  ProjeCt OVEIVIEW........uuuiiiceec e ES-2
Figure ES.2 Selected Treatment ProCess ........coooviiiiiiiiiiiiiiiiiieeeeee e ES-4
Figure ES.3 Tertiary Treatment Building ... ES-5
Figure ES.4  Project SChedUIE.........uuuuuei e ES-8

TECHNICAL MEMORANDUM NO. 1

Figure ES.1  Tertiary Treatment Building ... 1-2
Figure ES.2 Selected Treatment ProCeSS .........coooiiiiiiiiiiiiiiiiiiiieeeee e 1-3
September 2017 - DRAFT vii

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



Figure ES.3
Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure 1.7
Figure 1.8
Figure 1.9
Figure 1.10
Figure 1.11
Figure 1.12
Figure 1.13
Figure 1.14
Figure 1.15
Figure 1.16
Figure 1.17
Figure 1.18
Figure 1.19
Figure 1.20
Figure 1.21
Figure 1.22
Figure 1.23
Figure 1.24
Figure 1.25
Figure 1.26

ProjeCt OVEIVIEW.........oeiiiiiiiiieiieeiieee ettt eeaeaneeanaeanne 1-4
Selected Treatment ProCeSSES........couiiiiiiiiiiiiiiee e 1-8
Process FIOW Diagram.............oeeiiiiiiiiiiiiieieeee e 1-13
SIEE PIAN e 1-14
Plan View - Secondary Effluent Pump Station Modifications.................... 1-16
Section View - Secondary Effluent Pump Station Modifications............... 1-17
Tertiary Treatment BUilding ..........coooeviiiiiiii e, 1-19
Tertiary Treatment Building First Floor Layout .............ccvvieviiiiciniiiienneens 1-20
Tertiary Treatment Building First Floor Isometric A.............cooeeeeeeeeee. 1-21
Tertiary Treatment Building First Floor Isometric B ...........cccovvceiiiiinnnne, 1-22
Tertiary Treatment Building Second Floor Layout.................ccooeeeeeeeee. 1-23
Tertiary Treatment Building Roof Layout.............ccccoiiiiiii 1-24
Chemical System Layout...........c.oueiiiiiiiiii e 1-38
Hydraulic Profile.............ccc 1-54
Membrane Feed Water Pipeline Alignment.............cccccoiiiiiiiiiii e 1-57
Typical Membrane Feed Water Pipeline Alignment.................................. 1-59
Proposed XR, MFWW, CIPW, and FLW Yard Pipe Routing .................... 1-60
Typical MFWW, CIPW, and XR Pipe Alignment..............cccoiieeeeeenniiinns 1-62
Existing Effluent Pipe ROUtE ... 1-63
Proposed Effluent Pipe Route ............cccco 1-64
Affected PIPEIINES ... 1-66
Existing Switchgear One-Line...........ooooiiiiiiiiiieee e 1-69
12kV Switchgear Building Layout .........cccoooiiiiiiie e, 1-70
Switchgear Elevation ...............uuuuiiiiiiiiiiiiiiiiiin e 1-72
Switchgear ONe-liNe .........ooooeiiiiiiiiiieeieeeeeeeeeeeeeeeeeeee e 1-73
Electrical Room and Control Room Layout.............ccccceeeiiiiiiiiiiiiieeeeeee 1-75
Project Schedule................c e 1-80

TECHNICAL MEMORANDUM NO. 2

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

Project OVEIVIEW........ooi i 2-2
Potential CuUSIOMErS ........coooii e 2-5
Diurnal Pattern for Peak Day Demands............ccccuviiiiiiieiiiiiiiiiieceeeee e 2-10
Feasibility Study Transmission Main Alignment .............ccooiiiiiiinnnns 2-15
Evaluated Northern Alignments ...........ccoeeeiiiiiiiieee e 2-16
Colma Boulevard AlIgNMENt .............uuuuuuuiiii e 2-18
Atwood Property Transmission Main and Distribution System.................. 2-19
Holy Cross Cemetery Transmission Main and Distribution System ......... 2-20
Atwood Property Tank Site...........cccc 2-25
Holy Cross Cemetery Tank Site ........ccuuuiieiiiiiiiiiee e 2-26
2-28

Atwood Property Hydraulic System Schematic ............cccoooiiiiiiiiiinnnn. 2-28
Holy Cross Cemetery Hydraulic System Schematic............cccccceveenieen. 2-29
Project Schedule..........ooiiii s 2-32

TECHNICAL MEMORANDUM NO. 3

Figure 3.1

Recommended IPR Treatment Train........c.oveeveee e 3-1

September 2017 - DRAFT viii

pw:\\Carollo\Documents\Client\CA\Daly City\10076A10\Deliverables\Daly City PDR_Cover TOC.docx



CITY OF DALY CITY

This document is
released for the purpose FEASIBILITY OF EXPANDED TERTIARY
of information exchange RECYCLED WATER FACILITIES
review and planning only
under the authority of EXECUTIVE SUMMARY
Darren G. Baune,
9/29/2017, California DRAFT
P.E. No. 68899. October 2017

Z2700 YGNACIO VALLEY ROAD, SUITE 300 « WALNUT CREEK, CALIFORNIA 94598 -+ P.925.932.1710 -+ F.925.930.0208
pw://Carollo/Documents/Client/CA/Daly City/10076A10/Deliverables/Daly City PDR - Executive Summary.docx






CITY OF DALY CITY
FEASIBILITY OF EXPANDED TERTIARY RECYCLED WATER FACILITIES

PRELIMINARY DESIGN REPORT

TABLE OF CONTENTS

Page No.

EXECUTIVE SUMMARY
1.0 PURPOSE......ooiiiiieiiiitieieiei s ES-1
2.0 PROJECT SUMMARY ...oiiiiiiiiiitititttteeeeeeeeeeeeeeeseseeaeseeeessessessaesssnsssssesesnnnnesnnnnnnnns ES-1
2.1 Recycled Water Conveyance System...........ceeiiiiiiiiiiiiiiiie e, ES-3
2.2 Recycled Water Treatment Facilities ... ES-3
3.0 PROUJECT COST ... ittt ssssssssssnnnnnnnnnnnnnnns ES-6
4.0 CALIFORNIA ENVIRONMENTAL QUALITY ACT COMPLIANCE............ccccce..... ES-8
5.0 PROJECT SCHEDULE .......coooiiiiiiiiiieeeeeeeeeeeeee ettt eeeennnnnnnnnnnnnes ES-8
O NN = IS T I =1 = SRR ES-9

LIST OF TABLES
Table ES.1 Project Cost Estimate ..........ooovveiiiiiiiii e ES-6
Table ES.2 Annualized O&M Cost Estimate™ .............c...cooeiiiiiiiiiecee e ES-7
Table ES.3 ProjeCt COSt...... .. ES-7
LIST OF FIGURES

Figure ES.1 ProjeCt OVEIVIEW ........ccooviiiiiiiii et e e ES-2
Figure ES.2 Tertiary Treatment Building Layout..............ccoviiiiii i, ES-4
Figure ES.3 Tertiary Treatment Building.............ccoooiiiiiiiiiee e ES-5
Figure ES.4 Project SChedUIe ..........oooiiiiiiiii e ES-8
September 2017 - DRAFT i

pw:\\Carollo/Documents\Client/CA/Daly City/10076A10/Deliverables\Daly City PDR - Executive Summary.docx






City of Daly City
PRELIMINARY DESIGN REPORT
EXECUTIVE SUMMARY

1.0 PURPOSE

The purpose of this Preliminary Design Report (PDR) is to summarize the field
investigations, membrane piloting, preliminary engineering, and project cost estimates
performed to develop the Preliminary Design of the Feasibility of Expanded Tertiary
Recycled Water Facilities Project (Project). The PDR includes 30 percent design drawings
and the following technical memoranda (TM):

. TM No. 1 Tertiary Treatment presents the preliminary design of the new recycled
water treatment facility at Daly City's Wastewater Treatment Plant (WWTP). This TM
considers the treatment processes to provide recycled water for unrestricted reuse.

o TM No. 2 Recycled Water Conveyance System presents the preliminary design of
the conveyance system that would deliver recycled water from Daly City's WWTP to
customers in Daly City, the Town of Colma, and the City of South San Francisco.

o TM No. 3 Conceptual Planning for Indirect Potable Reuse summarizes a
conceptual study to add indirect potable reuse treatment at Daly City's WWTP to
provide recycled water for groundwater injection.

2.0 PROJECT SUMMARY

The City of Daly City owns and operates a recycled water treatment facility at their WWTP
located in Daly City, California. The City is permitted to produce a maximum of 2.77 million
gallons per day (mgd) of recycled water for irrigation of nearby golf courses, parks, and
medians. Daly City currently serves recycled water to the San Francisco Golf Club, Olympic
Club, Lake Merced Golf Club, and Harding Park Golf Club.

The San Francisco Public Utilities Commission (SFPUC) is partnering with Daly City on the
Project with a goal of reducing the irrigation demands on the South Westside Groundwater
Basin. The Project also provides a local, sustainable, drought-proof irrigation supply for the
region. The Project would increase Daly City’s WWTP recycled water treatment capacity by
approximately 3 mgd by treating secondary effluent that is currently discharged to the
Pacific Ocean.

Figure ES.1 shows an overview of the project. The project includes a new recycled water
treatment facility at the Daly City WWTP to supply irrigation to cemeteries, schools, parks,
and other facilities in the Town of Colma, South San Francisco, and Daly City.
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The project team identified 22 potential customers with a total average irrigation demand of
2.49 mgd. Approximately 80 percent of the demand is currently supplied by private wells
that withdraw from the South Westside Groundwater Basin. The remaining demand is
supplied by Cal Water (18 percent) and Daly City Water (2 percent). This project could
reduce withdraw from the groundwater basin by 1.99 mgd during the irrigation season by
providing an alternative irrigation supply.

2.1 Recycled Water Conveyance System

The recycled water conveyance system includes all facilities required to deliver the recycled
water from the WWTP to the customers. Figure ES.1 shows an overview of the project, the
potential storage tank sites, and recommended transmission pipeline alignment. The
recommended alignment has a primary advantage of not being routed through the
SFPUC's easement - adjacent to the Bayden Merced pipeline. The project team considered
three potential storage tank sites and all sites were included in the environmental analysis.
The Holy Cross and Atwood storage tank sites are the preferred alternatives. We
recommend negotiating with landowners and acquiring the storage tank site as a next step.
The conveyance system includes the following element:

o Recycled water effluent pump station located at the Daly City WWTP.
. Transmission main from WWTP to storage tank site.
o Recycled water storage tank.

o Distribution system from the storage tank to recycled water customers.

2.2 Recycled Water Treatment Facilities

The recommended project treatment improvements would be designed to provide tertiary
recycled water that satisfies the regulatory requirements for unrestricted reuse defined by
Title 22 of the California Code of Regulations (CCR). This level of treatment allows the
water to be used for landscape irrigation, unrestricted recreational impoundment, and spray
irrigation of food crops.

The recommended tertiary treatment process includes pretreatment with coagulant and
sodium hypochlorite, strainers, membrane filtration, UV disinfection, and post-treatment
with gypsum and sodium hypochlorite. The tertiary treatment process would be located
within the Tertiary Treatment Building shown in Figure ES.2, and on the site as shown in
Figure ES.3.
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The tertiary treatment system would require the following modifications to the WWTP:

o New tertiary treatment building.

New chemical facilities.

Modifications to the existing secondary effluent pump station.

Relocation of the switchgear building and No. 2 water system.

The project team also considered the feasibility of adding an indirect potable reuse (IPR)
facility to provide water for groundwater injection. The conceptual study identified several
challenges with this concept including site constraints, additional pilot testing requirements,
disposal of reverse osmosis (RO) concentrate, and high costs. The IPR project is not

considered feasible at this time.

3.0 PROJECT COST

The estimated project cost ranges between $61,154,000 and $69,711,000 depending on
the selected storage tank site and transmission pipeline alignment. Land acquisition for the
storage tank site is not included in this cost. The estimate includes a -30/+50 percent
accuracy and the cost ranges from $42,808,000 to $104,567,000. Table ES.1 provides a

summary of the cost estimate.

Table ES.1  Project Cost Estimate

Feasibility of Expanded Tertiary Recycled Water Facilities

City of Daly City

Alternative 1 2 3 4
Storage Tank Site Holy Cross | Holy Cross I'DA;_ tOV\;)OeOr?y F'?;' %%Or?y
Transmission Main Alignment Feg::g;'ty Colma Blvd Fegﬁjg;'/'ty Colma Blivd
Estimated  Tertiary Treatment $23,752,000 [$23,752,000|$23,752,000 |$23,752,000
Construction Conveyance System | $25,171,000 |$26,618,000|$31,146,000|$32,017,000
Cost Total $48,923,000 |$50,370,000|$54,898,000 ($55,769,000
_ Tertiary Treatment $29,690,000 [$29,690,000|%$29,690,000 |$29,690,000

Ef;g‘;t%‘ést Conveyance System | $31,464,000 |$33,273,000|$38,932,000|$40,021,000

Total $61,154,000 ($62,963,000|$68,622,000($69,711,000

Notes:

(1) AACE International Class 4 budgetary estimate (-30% to +50%) - August 2017 ENR.
(2) Land acquisition is not included in costs.

Carollo also estimated the annualized operations and maintenance (O&M) costs for the
new facilities, as shown in Table ES.2. The annualized O&M cost ranges from $2,333,000
to $2,812,000 depending on the selected membrane technology and storage tank site.
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Table ES.2  Annualized O&M Cost Estimate®
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Tertiary Treatment Conveyance System
Atwood
Polymeric Ceramic Holy Cross | Property Tank

Alternatives Membranes | Membranes Tank Site Site
Power $198,000 $210,000 $244,000 $419,000
Maintenance® $160,000 $160,000 $503,000 $623,000
Chemicals $256,000 $600,000 $- $-
Membrane Replacement® $549,000 $287,000 $- $-
Total $1,163,000 | $1,257,000 $747,000 $1,042,000

Notes:

(1) Annualized based on a project life of 50 years and 2.5% annual inflation

(2) Assumed baseline maintenance cost (Year 1) as $100,000 for the tertiary treatment system and 0.5% of
the capital cost for the conveyance system. Assumes an annual escalation of O&M cost of 1.8%.

(3) Based on complete membrane replacement every 4 years for the polymeric membranes and 10 years for
the ceramic membranes.

Given the project cost and annualized O&M costs, the Carollo estimated the total
annualized project cost over the project lifetime of 50 years. Annualized costs are
presented in Table ES.3. Based on 2.5 mgd of production during the irrigation season (7
months per year), the estimated project cost is $2,490 to $2,910 per acre-foot. If the
recycled water could be utilized for 12 months per year, the estimated project cost would be
$1,630 to 2,010 per acre-foot.

Table ES.3  Project Cost
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Cost
Annualized Capital Cost(" $2,156,000 - $2,458,000
Annualized O&M Cost $1,910,000 - $2,299,000
Total Annualized Cost $4,066,000 - $4,757,000
Unit Cost ($/acre-foot) (7 months of operation) ) $2,490 - $2,910
Unit Cost ($/acre-foot) (12 months of operation) ) $1,630 - $2,010
Notes:

(1) Annualized based on a project life of 50 years, interest rate of 2.5%, and capital cost of $61,154,000 -
$69,711,000.

(2) Based on 1,633 acre-feet per year or 2.5 mgd for 7 months each year.

(3) Based on 2,800 acre-feet per year or 2.5 mgd for 12 months each year.
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4.0 CALIFORNIA ENVIRONMENTAL QUALITY ACT COMPLIANCE

Daly City prepared an Initial Study/Mitigated Negative Declaration (IS/MND) for the
recommended project in accordance with the requirements of the California Environmental
Quality Act of 1970, as amended (CEQA), and state and local guidelines implementing
CEQA. The purpose of the IS/MND is to assess the potential environmental impacts of the
construction and operation of the recommended project.

The IS/MND was made publicly available on July 24, 2017 for the required 30-day public
review period under CEQA. The IS/MND concluded that implementation of the project could
result in a number of significant effects on the environment and identified mitigation
measures that would reduce the significant effects to a less-than-significant level. Daly City
prepared a final IS/MND document that responded to all of the comments received during
the 30-day public review process and also prepared a Mitigation Monitoring and Reporting
Program (MMRP) to ensure compliance with the identified mitigation measures identified
and proposed in the IS/IMND.

5.0 PROJECT SCHEDULE

It is anticipated that final design would start in 2018 and last for approximately 18 months.
This design period includes time for procurement of the membrane system. Construction
would then begin in 2019 and last for approximately 24 months. A project schedule is
shown in Figure ES.4.

Figure ES.4 Project Schedule
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6.0 NEXT STEPS

We recommend the following next steps prior to beginning final design of the Project.

. SFPUC and Daly City negotiate with the cemeteries and other users to develop the
necessary agreements and contracts for the SFPUC and Daly City to serve irrigation
water.

. SFPUC and Daly City negotiate with the Holy Cross Cemetery and Mr. Tom Atwood
to purchase a site for the recycled water storage tank.
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Technical Memorandum No. 1

TERTIARY TREATMENT

EXECUTIVE SUMMARY

The City of Daly City (City) is considering adding a new tertiary treatment facility at their
wastewater treatment plant (WWTP) to provide recycled water for the irrigation of
cemeteries, parks, and school grounds in the Town of Colma and Daly City. The facility
would treat secondary effluent to Title 22 recycled water standards for irrigation use. The
processes will be designed to achieve a maximum instantaneous capacity of 3.6 million
gallons per day (mgd) in order to meet the average recycled water demand of 2.5 mgd.

The key aspects of the project include modifications to the existing secondary effluent pump
station, a new tertiary treatment building (Figure ES.1), new chemical facilities, and
relocation of the main 12 kV switchgear building. The treatment process, shown in

Figure ES.2, consists of pretreatment with coagulant and sodium hypochlorite,
self-backwashing strainers, membrane filtration, UV disinfection, and post-treatment with
gypsum and sodium hypochlorite. The recycled water will be pumped to a new storage tank
in Colma, as shown in Figure ES.3. The estimated construction cost for the tertiary facilities
is $23,752,000.

The ultrafiltration membrane system is a significant component of the new treatment
process. As such, a one year long pilot study was performed at the Daly City WWTP.
Polymeric and ceramic membranes were tested. The results of the study were used to
develop full-scale design criteria and evaluate the process performance. The WWTP
includes a high-purity oxygen secondary treatment process upstream, which can produce
water qualities that have the potential to foul membranes and limit production. Accordingly,
the pilot study focused on developing pretreatment and cleaning strategies to minimize
fouling.

Successful operation of the full-scale plant will rely on properly managing pretreatment
chemicals and membrane chemical cleans. Table ES.1 presents the process risks identified
during the pilot study as well as the mitigation measures that are included in the preliminary
design.

During the pilot study there were several fouling events that occurred resulting in a rapid
decline of membrane permeability. Though this condition was usually reversible with
chemical cleaning, the cause of these events is unknown. Operating costs and complexity
will decrease if the source of these events can be identified and mitigated.
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Table ES.1  Mitigation Measures
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Observed Pilot Risks Mitigation Measure

Coagulant pretreatment and citric acid

1 Iron foulin ;
9 maintenance cleans

Sodium hypochlorite injection just
Biological growth in pipeline upstream of downstream of secondary effluent
sodium hypochlorite injection pump station, upstream of 300-foot

Membrane Feed Water line

Feed-to-waste feature that directs
secondary effluent pump station
effluent directly to the headworks,

Pipeline biological growth sloughing off
3 and clogging pre-filters or fouling

membranes :
bypassing the membranes
Use of potable water instead of
4 Excessive chemical required to achieve membrane filtrate for cleaning
cleaning effectiveness solutions (less ammonia, less

alkalinity)

Robust cleaning system sized to
5 Fouling Events accommodate 4 MCs per week per
rack and 2 CIPs per month per rack

1.0 INTRODUCTION
1.1 Purpose

The purpose of this technical memorandum (TM) is to present the preliminary design of the
new recycled water treatment facilities at the Daly City Wastewater Treatment Plant
(WWTP).

1.2 Background

The City of Daly City (City) owns and operates a recycled water treatment facility at their
WWTP. The City is permitted to produce up to 2.77 mgd of recycled water at the existing
facility. The tertiary process treats secondary effluent to produce recycled water for
irrigation of nearby golf courses, city parks, and medians. The unused secondary effluent is
disinfected and discharged to the Pacific Ocean through the City's outfall.

The San Francisco Public Utilities Commission (SFPUC) is partnering with Daly City to
increase capacity of the recycled water treatment facilities at the Daly City WWTP and
supply irrigation water to cemeteries and schools in Colma, South San Francisco, and Daly
City. The purpose of the project is to reduce the irrigation demands on the South Westside
Groundwater Basin.
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2.0 SOURCE WATER QUALITY, REGULATIONS, AND FINISHED
WATER QUALITY GOALS

2.1 Intended Use

The objective of the new treatment process is to provide water for irrigation of cemeteries,
parks, and school-grounds in the Town of Colma, South San Francisco, and Daly City. The
treatment process will be designed to provide tertiary recycled water that satisfies the
regulatory requirements for unrestricted reuse defined by Title 22 of the California Code of
Regulations (CCR). This level of treatment allows the water to be used for spray irrigation of
food crops, landscape irrigation, and unrestricted recreational impoundment. Typical
landscape irrigation uses include unrestricted access golf courses, parks, playgrounds,
school yards, and other landscaped areas with similar access.

2.2 Source Water Quality

The source water for the tertiary treatment facility will be secondary effluent from Daly City's
WWTP. The secondary effluent water quality was sampled from March 2016 to March 2017
as part of the Membrane Pilot Test. Table 1.1 summarizes the key water quality data and
Appendix C provides detailed water quality information.

Table 1.1 Secondary Effluent Water Quality Data

Feasibility of Expanded Tertiary Recycled Water Facilities

City of Daly City

Percentiles
Parameter® Units  Avg. Range 5th 50th  95th

Temperature C 22 149 - 247 18.1 22.3 24.0
pH - 6.58 6.02 - 882 6.25 6.57 6.85
Turbidity NTU 6.5 011 - 532 3.4 5.8 10.7
Alkalinity mg/L 274 220 -- 370 238 260 343
Total Organic Carbon  mg/L 21.3 143 - 36.2 14.9 22.1 25.2
Total Suspended mg/L 8.4 43 - 140 5.1 7.5 124
Solids
Total Dissolved mg/L 424 400 -- 460 400 420 456
Solids
Total Iron mg/L 0.95 015 --  14.00 0.31 0.58 1.30
Notes:
(1) Data from grab samples collected during pilot testing March 1, 2016 through March 17, 2017.
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2.3 Finished Water Quality

2.3.1 Reqgulatory Requirements

The regulations for recycled water are defined in Title 22 of the CCR. The regulations state
that the level of treatment required for irrigation use depends on the end user and the level
of treatment must satisfy the most stringent treatment requirements of all potential end
users. This project includes the application of recycled water at school yards, which has the
most stringent treatment requirements. The treatment standards require the water to be
filtered and disinfected. Per Section 60301.230 and 60301.320 of Title 22 (CDPH, 2014),
the specific requirements are as follows:

° Membrane Filtrate:

- Must not exceed 0.2 NTU more than 5 percent of the time within a 24-hour
period.

- Must not exceed 0.5 NTU at any time.

) Total Coliform:

- Median concentration must not exceed a MPN of 2.2 per 100 milliliters within a
7-day period.

- Must not exceed a MPN of 23 per 100 milliliters in more than one sample in any
30-day period.

- Must not exceed a MPN of 240 per 100 milliliters at any time.

o MS2 Inactivation and/or Removal:
- 5-log inactivation and/or removal between filtration and disinfection combined.

These water quality requirements will be achieved by the treatment processes selected as
shown in Figure 1.1.

2.3.2 Aesthetics

An additional treatment objective is to provide recycled water that meets the customer's
aesthetic expectations. Based on conversations with potential recycled water customers,
the staining of concrete, granite, tile, headstones, and other facilities at the cemeteries is a
potential concern. Staining of concrete, granite, tile, and headstones is typically associated
with high concentrations of calcium, iron, and manganese content in the water.
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The project team compared the expected recycled water quality with data from the Westside
Groundwater Basin and from Los Angeles County Sanitation District's (LACSD) reclamation
facility, as summarized in Table 1.2.

. The Westside Groundwater Basin is the existing irrigation supply for some of the
potential recycled water customers. As shown in Table 1.2, the concentration of each
water quality parameter of interest is expected to be less in Daly City's recycled water
than in the Westside Groundwater Basin's water.

. LACSD operates ten reclamation plants and serves eight cemeteries. One notable
cemetery that uses LACSD's recycled water for irrigation is Rose Hills Memorial Park,
which is the largest cemetery in North America. Over the past 25+ years of operation,
LACSD has not received any complaints from the cemeteries about staining of
headstones from recycled water irrigation. As shown in Table 1.2, Daly City expects
similar water quality to that produced by LACSD. Daly City's recycle water may have
higher concentrations of iron and manganese, however those concentrations will be
lower than the concentrations in the existing groundwater supply.

Based on this information, the water quality parameters associated with staining will be
generally low in the recycled water produced by the new tertiary process. However, we
recommend performing more detailed analysis (or a pilot test) to determine if staining will be
a problem.

Table 1.2 Recycled Water Quality Comparison
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City
Westside

Parameter Daly City® Groundwater Basin®  LACSD®

Calcium (mg/L) 24 52 64.6

Iron (mg/L) 0.11 0.152 0.035

Manganese (ug/L) 52.5 129.1 4.56

Copper (ng/L) ND® N/A 4.99

Hardness (mg/L) 116 311 212

Total Dissolved Solids (mg/L) 403 509 567

Notes:

(1) Average data from grab samples collected during pilot testing March 1, 2016 through March 17,
2017.

(2) Average data from 2015 Annual Groundwater Monitoring Report Westside Basin. Data from
wells located near potential recycled water customers (Park Plaza, CUP 10A, CUP 18, CUP 19,
CUP 22A, CUP 23).

(3) Average data from San Jose Creek Water Reclamation Plant West's 2014-2015 Annual Report.
This facility serves Rose Hills Memorial Park.

(4) ND = Not Detected. Based on two samples collected January 11 and 19, 2017.
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2.4  Other Requirements

2.4.1 Sampling and Monitoring

2.4.1.1 Title 22
Per Section 60321 of Title 22 (CDPH, 2014), the sampling requirements are as follows:
. Membrane Filtrate Turbidity:

- Sample continuously using a continuous turbidity meter and recorder.

- If continuous sampling fails, may substitute grab samples at least every
1.2 hours, for up to 24 hours.

. Recycled Water Total Coliform Bacteria:
- Sample at least once daily.
2.4.1.2 Ultraviolet Disinfection Guidelines

Per the Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse (National
Water Research Institute, 2012) continuous monitoring of UV parameters is critical to ensure
sufficient disinfection is provided. The following parameters must be monitored continuously:

o Flow rate.

. UV intensity.

o UV transmittance.

. Turbidity.

. Operational UV dose.

Additionally, the monitoring equipment should be verified and calibrated as follows:

o UV intensity probe:
- Verify at least monthly.

. UV transmittance:
- Verify weekly against grab samples measured with laboratory equipment.
- Calibrate in accordance with manufacturer's recommendation.

. Turbidity:

— Calibrate in accordance with manufacturer's recommendation.

2.4.2 Operator Certification

The wastewater plant classification and corresponding operator certification requirements are
defined in Title 23 of the CCR. Since the expanded tertiary treatment capacity will remain
below 10 mgd, the plant's classification and corresponding operator certification requirements
should not change.
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3.0 TERTIARY SYSTEM CAPACITY

The new tertiary treatment facility will be sized based on the recycled water demands and the
availability of supply (secondary effluent), whichever is less. The following project
memoranda identified the average daily recycled water demand and supply:

o Project Memorandum (PM) 02 titled, "Recycled Water Customer Outreach"
(Carollo, 2016) identified the average daily recycled water demand as 2.49 mgd. This
demand is based on 22 potential customers in Colma, Daly City, and South San
Francisco.

o PM 07 titled, "Tertiary Expansion Capacity Assessment" (Carollo, 2016) determined
that the plant has adequate supply (secondary effluent) to meet the average demand of
2.49 mgd. This analysis was based on 2012 and 2015 flow data and assumed some
minor operational changes at the plant.

In order to meet the recycled water demand the membrane facility will need to ramp up to a
maximum instantaneous capacity of 3.60 mgd at certain times of the day. Therefore, Carollo
recommends sizing the tertiary system to provide a maximum instantaneous capacity of
3.60 mgd.

4.0 FLOW CONTROL STRATEGY

Based on historical plant data and the projected recycled water system demand, the demand
will typically be less than the supply (secondary effluent). Therefore, the membrane system
will only treat as much water as is required based on the average downstream demand. The
remaining water will overflow to the CT basin and then to the ocean outfall.

During normal operation, three trains will be in production and one train will be on standby.
When one of the production trains goes into a backwash sequence, the standby train will go
into production to maintain a constant feed flow rate.

When one of the trains is offline due to a maintenance clean (MC) or clean-in-place (CIP), the
remaining three trains will be in production. The Membrane Feed Water pipeline will have a
recirculation line with a control valve that will discharge back into the secondary effluent
pump station wet well. When one of the production trains goes into a backwash sequence,
the feed pump flow rate will remain constant and the control valve on the recirculation line will
modulate open to direct the unused flow back to the pump station. The excess water will then
overflow to the CT basin and to the ocean outfall. When the backwash sequence is complete,
the control valve on the recirculation line will close to redirect the flow back to the membrane
train. This method of operation will eliminate diversions in the feed pump flow rate during
backwashes.

The membrane supplier will execute this control strategy, which will be specified in the
membrane procurement documents.
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5.0 TREATMENT PROCESS

5.1

Overview

The new tertiary treatment process will be fully independent from Daly City's existing tertiary
process. The new process requires modifications to the existing secondary effluent pump
station, construction of a new tertiary treatment building and ancillary chemical systems, and
relocation of the WWTP's main 12 kV switchgear, No. 2 Water System, and storage sheds.
Figure 1.2 shows the process flow diagram (PFD) and Figure 1.3 shows the site plan. The
key facilities are described below:

Modifications to the Secondary Effluent Pump Station: The existing Secondary
Effluent Pump Station will be modified to add two new pumps. The modifications are
required to deliver secondary effluent to the Tertiary Treatment Building.

New Tertiary Treatment Building: The Tertiary Treatment building will be located
between the plant entrance gates and will house a majority of the process equipment.

New Chemical Facilities: A chemical storage and cleaning solution neutralization area
will be located outside, southwest of the Tertiary Treatment Building.

Relocation of Existing Facilities: The 12 kV switchgear building and storage sheds
will be relocated to accommodate the new chemical facilities. The new 12 kV
switchgear building will be constructed just north of the Tertiary Treatment building. The
No. 2 Water System will be relocated north of the existing Recycled Water Pump
Station to accommodate the proposed Tertiary Treatment building.

The process elements and their functions are described by the following sections.
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5.2 Secondary Effluent Pump Station

The project includes modifications to the secondary effluent pump station to deliver
secondary effluent to the new tertiary treatment facility. The modifications include the addition
of two new pumps and piping changes. Carollo recommends locating the new pumps (i.e.,
membrane feed pumps) in the southwest quadrant of the existing secondary effluent splitter
box as shown in Figure 1.4 and Figure 1.5.

The vertical turbine pumps would be installed in a one duty and one standby configuration
and driven by VFDs. This configuration would provide capacity to deliver the design flow

(3.6 mgd) plus 10 percent cross-flow for a total of 4.0 mgd. The piping modifications include
the addition of isolation valves located on the discharge pipe of the membrane feed pump
before the discharge piping tees into the header. A flow meter would be located on the
combined discharge header from the membrane feed pumps. The pumps will be controlled
by the membrane PLC. Table 1.3 outlines the design criteria for the secondary effluent pump
station.

The project team reviewed the constructability of the secondary effluent pump station
modifications. The construction sequencing is challenging because the existing secondary
effluent splitter box does not include a method to bypass flow. PM 08 titled, "Constructability
of the Secondary Effluent Pump Station" (Carollo, 2017) (Appendix D) evaluates two
alternatives for construction of the secondary effluent pump station modifications. The
preferred alternative will be determined during final design.

Table 1.3 Secondary Effluent Pump Station and Pipeline
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

Pipeline to Tertiary Treatment

Diameter in. 12

Maximum Velocity (@4.0") mgd) fps 7.9
Membrane Feed Pumps

Type -- Vertical Turbine

Number of Pumps No. 2 (1 duty, 1 standby)

TDH ft 191

Motor Horsepower, each HP 200

Flow per Pump mgd (gpm) 4.0 (2,778)™M
Notes:

(1) Equalized secondary effluent with 10 percent cross-flow.
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5.3 Tertiary Treatment

5.3.1 Building Layout

The Tertiary Treatment building will be a two-story structure with an approximate footprint of
82 feet by 41 feet and located between the plant entrance gates as shown in Figure 1.6.

. First Floor: The electrical room, control room, UV vessels, and a majority of the
mechanical equipment, including recycled water pumps, CIP pumps, backwash pumps,
and air compressors are located on the first floor. Locating this equipment on the first
floor provides the best access for O&M staff. Figures 1.7 and 1.8 provide images of the
first floor design.

. Below Grade: The CIP tank, backwash supply tank, and backwash waste tank are all
located below grade. Locating these tanks below grade allows adequate space for
maintenance of equipment as shown in Figure 1.9.

. Second Floor: The membrane racks, pre-filters, pump diffusion flash mixer, and air
receiver are located on the second floor of the building. A floor hatch is provided on the
south side of the building so that equipment can be transferred to the first floor and out
the rollup door. Figure 1.10 show the second floor layout.

o Roof: The HVAC equipment is located on the roof of the building, as shown in
Figure 1.11. The roof can be accessed by a ladder located in the fire rated stairwell.
HVAC equipment can be removed through a roof hatch that is aligned with the floor
hatch on the second floor and the rollup door on the first floor.
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5.3.2 Pretreatment

Sodium hypochlorite will be dosed downstream of the membrane feed pumps as
pretreatment to control biological growth on the membranes and piping. Daly City currently
doses sodium hypochlorite to disinfect both plant effluent and the recycled water. The sodium
hypochlorite chemical storage tank is located east of the secondary effluent pump station.
Two new chemical dosing pumps will be added near the existing storage facility and will
transfer sodium hypochlorite to a new cross-pipe diffuser or injection wand located in the
membrane feed pipeline just downstream of the secondary effluent pump station. The design
criteria for the sodium hypochlorite injection system are shown in Table 1.4.

Table 1.4 Sodium Hypochlorite Injection System Design Criteria
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

Injection System

Cross-pipe Diffuser or Injection
Wand

Number of Injectors No. 2

Injection System Type

Aluminum Chloride Hydroxide (ACH) will be dosed upstream of the membranes as
pretreatment to enhance membrane performance. Daly City currently utilizes ACH in the
existing tertiary treatment facility and the ACH chemical storage tank is located just south of
the secondary effluent pump station. Two new chemical dosing pumps will be added near
this existing storage facility and will transfer ACH to a new pump diffusion flash mixer on the
second floor of the new Tertiary Treatment Building. ACH will be injected via this new pump
diffusion flash mixer just downstream of the strainers. Additionally, an ACH diffuser will be
installed as backup to the pump diffusion flash mixer. The design criteria for the ACH pump
diffusion flash mix system is shown in Table 1.5.

Table 1.5 ACH Pump Diffusion Flash Mix System Design Criteria
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

Coagulant Flash Mix

Flash Mix Type Pump Diffusion
Pump Type ANSI End Suction Pump
Number of Pumps No. 1
Pump Capacity, each gpm 90
TDH ft 21
Motor Horsepower, each HP 1
Mixing Energy sec’ 1936
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5.3.3 Pre-Filter

The purpose of the pre-filter is to provide filtration of abrasive material upstream of the
membrane system to prevent membrane damage. It is important to protect the membranes
because repair of damaged membrane fibers can result in downtime, a reduction of plant
capacity, and increased operations and maintenance costs.

The pre-filter is self-cleaning and consists of filtration discs that are stacked on top of one
another and compressed together. The water supply flows from the outside of the discs
through the grooves created in between the discs, trapping particles at the surface and along
the grooved path to the center. As the particles accumulate, the differential pressure across
the filter rises and eventually triggers an automatic backwash. During a backwash, the inlet
valve closes, the disc compression is released, and filtered water flows in the reverse
direction allowing the discs to separate and spin freely, loosening trapped particles. Refer to
http://youtu.be/eYnOPW4MFENO for an illustration of the pre-filter operation.

Polymeric disc filters are recommended over mesh strainers for this application because they
perform well in water with high algae content, and the filter elements can be easily replaced.
The pre-filters will be located on the second story of the Tertiary Treatment Building and the
design criteria are presented in Table 1.6.

Table 1.6 Pre-Filter System Design Criteria
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

Pre-Filter

Type: Self-Cleaning Polymeric, Disc Filter

Filter Degree Micron 200
Number of Filters No. 7
Filter Feed Pipe Diameter in. 10
Pressure Differential Range psi 1.5-7

5.3.4 Membrane Filtration System

5.3.4.1 Pilot Results

The project team performed a membrane filtration pilot study at the Daly City WWTP from
March 2016 to March 2017 to develop design criteria for the membrane filtration system. The
first phase of the study tested polymeric membranes and the second phase tested a ceramic
membrane. The membrane filtration system will treat water from Daly City's high-purity
oxygen (HPO) secondary treatment process. HPO facilities operate with short solids retention
times, resulting in water qualities that have the potential to rapidly foul membrane filters and
limit production. The pilot study focused on developing pretreatment and membrane cleaning
strategies that reduce and reverse membrane fouling.
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http://youtu.be/eYn0PW4MFN0

The first phase of the study tested the performance of four polymeric, hollow fiber membrane
modules selected for their competitive cost and compatibility with the proposed pretreatment
and chemical cleaning strategies. Modules from Toray, Scinor, Dow, and BASF were tested
on a membrane pilot skid supplied by Westech Engineering. Based on the design criteria
developed from polymeric membrane evaluation, the projected annual operations and
maintenance (O&M) cost is $560,000 to $690,000. This annual cost includes energy usage,
chemical usage, and membrane replacement. The cost is similar to applications with
comparable feed water qualities, however it is 1.9 to 2.4 times higher than applications with
lower concentrations of total organic carbon (TOC) in the secondary effluent. For
comparison, a lower TOC application is able to operate at a higher loading rate, does not
need inline coagulation, and requires less frequent chemical cleans. As a result, the annual
O&M costs to treat a lower TOC secondary effluent would be $290,000 for a similarly sized
facility.

Since the O&M cost for polymeric membranes is high in this application, the second phase of
the study evaluated the potential benefits of a ceramic membrane. Ceramic membranes are
developed from robust materials and have the potential to offer a higher loading rate and
reduce the O&M cost. Based on the design criteria developed from the ceramic membrane
evaluation, the projected annual O&M cost for a ceramic membrane system is $550,000 to
$690,000. Although the ceramic membranes have a lower replacement cost due to their long
life expectancy, the chemical cost will be greater due to the high coagulant doses required.
The projected O&M cost for a ceramic system was only 2 percent lower than the O&M cost
for a polymeric system. The capital cost for the two systems were within 5 percent of each
other, so the overall lifecycle costs were comparable.

In addition to lifecycle costs, the project team considered other criteria, including installation
base, open platform compatibility, membrane life, and solids generation. The overall
assessment of both membrane systems was comparable, each with unique strengths and
limitations. Therefore, it is recommended that both membrane systems be included in the
preliminary design. If the project continues to final design, the project team and City would
rank the criteria (life cycle cost, installation base, open platform compatibility, etc.) and
screen membrane suppliers for the preselection process. The detailed pilot results are
presented in Membrane Pilot Testing Results (Carollo, 2017) provided in Appendix E.

Other findings from the pilot study were as follows:

o Membrane operation at a lower flux (15 gallons per square foot of membrane per day
[gfd] for polymeric membranes, 70 gfd for ceramic membrane) resulted in lower rates of
fouling, higher permeability, and less frequent CIPs than membrane operation at the
design flux (31 gfd for polymeric membranes, 91 gfd for ceramic membrane).

. Iron was identified as a key membrane foulant. ACH pretreatment and/or frequent citric
acid maintenance cleans were effective at preventing and recovering from iron fouling.

o Biological fouling was minimized with pre-oxidation.
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. Several fouling events occurred that resulted in a rapid decline in membrane
permeability. The cause of these events is unknown.

5.3.4.2 Ultrafiltration Membrane System Summary

The purpose of the ultrafiltration (UF) membrane system is to remove suspended solids and
meet the turbidity requirements of the Title 22 regulations. The UF membrane system will
consist of individual membrane modules assembled onto racks with common piping and
ancillary equipment such as a compressed air system, hydraulic backwash system, chemical
cleaning system, and neutralization system. The membrane system will utilize polymeric,
hollow fiber membranes or ceramic membranes. The basis of the preliminary design is
polymeric hollow fiber (PHF) membrane module technology. However, as discussed in the
previous section, a ceramic membrane system was evaluated during the pilot study and
determined to be comparable to the PHF system. Therefore, design criteria are also included
for the ceramic membrane system.

The UF membrane system will be located in the new tertiary treatment building. The
membrane racks and the air supply system receiver tank will be located on the second floor
and the remaining air equipment will be located on the first floor. The CIP tank, backwash
supply tank, and backwash waste tank will all be located below the tertiary treatment building.
The only ancillary equipment not located in the new building is the neutralization system,
which will be located next to the new chemical systems.

5.3.4.2.1 Modes of Operation

Filtration

During the filtration mode, the membranes will operate in an outside-in flow pattern (i.e., the
feed water will be pumped to the outside of the fibers) and filtrate will collect inside the lumen
of the fibers. Rejected materials will accumulate on the outside of the membrane fibers.

The system will have the ability to operate in either dead-end filtration mode or cross-flow
filtration mode. In dead-end filtration mode, all of the flow is directed through the membrane.
In cross-flow filtration mode, while a majority of the flow is directed through the membrane, a
percentage of the feed water (up to 10 percent) flows tangentially across the surface of the
membrane and is discharged back to Headworks No. 1. Cross-flow filtration mode may
become useful when operating at higher flux rates.

Backwash

During filtration, solids will accumulate on the membrane surface and make it necessary to
perform a periodic backwash to remove accumulated solids. Backwash procedures vary
slightly between the membrane systems, however a backwash generally consists of the
following steps:

. Reverse flow: The backwash pump is used to pump water into the filtrate port of the
module and force water to flow from the inside of the fiber to the outside. In this
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process, solids are dislodged from the membrane surface and partially flushed out of
the module.

° Air scour: Air is injected into the feed side of the membrane module either following or
simultaneously with reverse flow.

° Drain: Solids are evacuated from the module by draining the liquid contents of the rack
at a rapid rate.

. Refill: Prior to going back into production the membrane air is evacuated from the
module and refilled with feed water.

The backwash residuals will be discharged to backwash waste tank located below the new
membrane building. The backwash residual water will be pumped from the backwash waste
tank to Headworks No. 1.

Maintenance Clean

Backwashing does not remove all materials that accumulate on the membrane surface.
Colloidal material, organic material, biological growth, and precipitated or complex inorganic
materials (together known as "foulants") can remain on the membrane surface after
backwashing. These materials can cause rapid increases in transmembrane pressure,
decrease the intervals between clean-in-place (CIP), and ultimately impact system capacity.

Maintenance cleans (MC) are used periodically to remove foulants that were not removed
during the hydraulic backwash. MCs are automatically triggered at a user-defined frequency.
The MC frequency is selected based on the rate of membrane fouling. A portion of the MC
duration is dedicated to recirculating and soaking the membranes in cleaning solution. The
remaining time are dedicated to rack preparation, rinsing and flushing steps. All waste
solutions, rinse and flush volumes are routed to the neutralization tank, neutralized, and
pumped to Headworks No. 1.

Clean-in-Place

Clean-in-Place (CIP) is a rigorous chemical cleaning procedure that is carried out when the
membranes become too fouled to operate efficiently. CIP procedures are similar to MC, but
generally utilize more concentrated chemical solutions, heated makeup water, and longer
soaking/recirculation durations. Cleaning strategies are selected to return the membranes to
a clean state as measured by permeability. In practice, CIPs are required when a maximum
time has elapsed since the previous CIP, when the membranes are unable to meet the
minimum acceptable permeability criteria, or when membranes foul rapidly and reach their
maximum transmembrane pressure. A CIP is manually initiated and automatically controlled
by the membrane control system.
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5.3.4.2.2 Open Platform vs Proprietary

Membrane systems are typically sold as units designed to accommodate a single membrane
module. This follows trends established in the 1990s when membranes developed by
different manufacturers had little in common, mechanically or operationally, with one another.
Single-module system designs leave owners with risks common to any nonstandard product
such as noncompetitive module and parts replacement pricing, availability, service, and
commercial issues associated with changes in ownership.

The industry is shifting and modern module designs are converging towards common
configurations. New membrane products from established membrane manufacturers are
similar in size, materials of construction, compatibility, operating pressures, and cleaning
strategies. Even ceramic membrane suppliers are adjusting operating strategies to align with
open platform systems. As a result, established membrane suppliers are designing open
platform membrane systems that have the flexibility to accommodate different modules. The
open platform system provides a means for the owner to diversify its source of membrane
modules and minimize the risks associated with purchasing a proprietary system. For these
reasons, an open platform membrane system is recommended for this project. However, the
membranes could be delivered as a proprietary system to save on capital cost and footprint if
necessary.

5.3.4.2.3 Waste Washwater Handling

Backwash water from the membranes will flow to a below-grade backwash waste tank, where
entrained air will be released. The backwash waste water will then be pumped to the
Headworks No. 1.

Chemical cleaning solution waste from the membranes will be pumped to a below-grade
neutralization tank. The cleaning solution will be neutralized and pumped to Headworks
No. 1.

5.3.4.2.4 Design Criteria

The UF membrane system design criteria are presented in Table 1.7 below.

Table 1.7 UF Membrane System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Polymeric Ceramic

Membranes
Number of Racks No. 40 3@
Min. Surface Area Per Rack sq ft 38,750 17,544
Peak Instantaneous Feed Water Flow with
10% Cross Flow mgd 4.00 N/A
Peak Instantaneous Feed Water Flow without mgd 3.60 3.60
Cross Flow
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Table 1.7

City of Daly City

UF Membrane System
Feasibility of Expanded Tertiary Recycled Water Facilities

Parameter Units Polymeric Ceramic
Net Production Capacity mgd 3.00 3.00
Max. Flux (@ 20° C) gfd 31 70/91
Max. Backwash Interval min 22 15
Max. Maintenance Clean Frequency No./Rack/ 8 10.5
Week
Max. Clean-in-Place Frequency Nol\lzsr?ti\k/ 2 1
Air Supply
Rotary Screw
Type Com;yressors N/A
Number of Compressors No. 2 N/A
Discharge Pressure psig 150 N/A
Air Dryer
Number of Air Dryers No. 2 N/A
Receiver Tank
Number of Tanks No. 1 N/A
Capacity gallons 1060 N/A
Diameter feet 4 N/A
Backwash
Source - UF Filtrate
Backwash Supply Tank
Type - Below-grade Tank
Capacity gallons 7,540
Dimensions (L x W) ft x ft 14 x9
Water Depth ft 8
Backwash Supply Pumps
Vertical Vertical
Type -- Turbine with Turbine
VFD with VFD
+ +
Number of Pumps = | “landey) | 1standby)
Pump Capacity, each gpm 1,750 3,420
TDH ft 128 128
Motor Horsepower, each hp 75 150
Backwash Waste Tank
Type -- Below-grade Tank
Capacity gallons 7,540
Dimensions (L x W) ft x ft 14 x9
Water Depth ft 8
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Table 1.7

UF Membrane System

Feasibility of Expanded Tertiary Recycled Water Facilities

City of Daly City

Parameter Units Polymeric Ceramic
Backwash Waste Pumps
Type -- Submersible Centrifugal
Number of Pumps -- 2 (1 duty + 1 standby)
Pump Capacity, each gpm 420
TDH ft 10
Motor Horsepower, each hp 1
CIP System
CIP Tank
Type -- Below-grade Tank
Capacity gallons 2,400
Dimensions (L x W) ft x ft 8x5
Water Depth ft 8
Heat Source -- Inline Heaters
Number of Heaters -- 3
Heat-up Time hr 3
Power, total kW 99
CIP Recirculation Pumps
Type - Vertical Column Sump
Number of Pumps -- 2 (1 duty + 1 standby)
Pump Capacity, each gpm 650
TDH ft 154
Motor Horsepower, each hp 40
Neutralization System
Neutralization Tank
Type - Below-grade Tank
Capacity gallons 12,900
Dimensions (L x W) ft x ft 12 x12
Water Depth ft 12
Neutralization Pumps
Type -- Vertical Column Sump
Number of Pumps -- 2 (1 duty + 1 standby)
Pump Capacity, each gpm 1,020
TDH ft 18
Motor Horsepower, each hp 6

Additional Design Considerations

cleans.

e Minimize flux rate by optimizing the module rack design.
e Address iron fouling with ACH pretreatment and/or frequent citric acid maintenance
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Table 1.7 UF Membrane System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Polymeric Ceramic

e Minimize biological fouling with pre-oxidation.
e Utilize utility water to create CIP and maintenance clean cleaning solutions.

Notes:

(1) The polymeric membrane system consists of 4 racks (4 x 33% capacity). 3 racks in productions
and 1 on standby or in a CIP/MC. The membrane flux will remain constant.

(2) The ceramic membrane system consists of 3 racks (3 x 33% capacity). The flux will vary based
on the number of racks online.

5.35 Disinfection
5.3.5.1 Process Selection

The 2009 Feasibility Study (Carollo, 2009) compared ultraviolet light (UV), pasteurization,
and ozonation and recommended ozonation as the preferred disinfection process. The
recommendation was based primarily on cost and footprint. Since 2009, technology
advancements have improved UV efficiency and several new Title 22 ozone systems have
been validated. Accordingly, the project team updated the 2009 evaluation to compare UV
and ozonation as the final disinfection for this project.

The evaluation for this project compared ozonation and UV based on the criteria summarized
in Table 1.8. The evaluation found UV disinfection ranked higher than ozonation in the
majority of the criteria. The highlights of the evaluation are summarized below.

o UV systems are utilized at dozens of recycled water facilities in California, while ozone
is only utilized at two recycled water facilities.

° UV systems have no moving parts, very few interrelated devices, and require minimal
operator attention compared to ozone systems.

o In-vessel UV reactors are able to fit within half the footprint required for ozone systems.

o UV disinfection is more cost effective based on both capital and operations and
maintenance costs.

) UV disinfection is advantageous because it can be used for a direct or indirect potable
reuse application.

Based on the evaluation results and discussion with the City, UV was selected as the
disinfection technology. The complete evaluation is provided in PM 09 titled, "Disinfection
Technology Evaluation" (Carollo, 2016) (Appendix F).
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Table 1.8 Disinfection Technology Evaluation Results

Feasibility of Expanded Tertiary Recycled Water Facilities

City of Daly City
Criteria Ozone uv
Prevalence in Recycled Water Industry Rare Prevalent
Operator Attention Required High Low
Operator Safety Concerns Low Low
Footprint Too large Acceptable
Cost (Capital and O&M) High cost Low cost
Potential for Direct or Indirect Potable Reuse Moderate High

5.3.5.2 UV Disinfection

The UV disinfection system design criteria are presented in Table 1.9. The UV system will
consist of closed-vessel, low-pressure high-output reactors. The UV dose is 80 millijoules per
square centimeter (mJ/cm?) as recommended in the Ultraviolet Disinfection Guidelines for
Drinking Water and Water Reuse (National Water Research Institute, 2012). The system is
designed to achieve the specified dose at the maximum instantaneous flow rate of the
membrane filtration system. This design was used as the basis for the equipment layout
shown in Figure 1.7.

Table 1.9 UV Disinfection System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

UV Disinfection

Closed-Vessel,

Type Low-Pressure
High-Output

Number of Vessels No. 5 (4 duty+ 1 standby)
Peak Flow Rate mgd 3.60
Fouling Factor (FF) -- 0.80
End of Lamp Life (EOLL) -- 0.85
UF Filtrate UV Transmittance %M 55
Dose mJ/cm® 80

Notes:

(1) Lower 5th percentile of data collected during Membrane Pilot Test.
(2) Dose per Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse (National
Water Research Institute, 2012).

5.3.5.2.1 Alternative Design

At least one of the UV disinfection systems considered for the basis of design can be
operated at a higher power setting. This mode of operation, would reduce the total number of
vessels required, resulting in savings of capital cost and footprint. These revised operating
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conditions were approved by the State for a drinking water plant in Southern California and
would require similar approval for this application. This alternative, presented in Table 1.10,
should be considered during final design.

5.3.6 Post Treatment

Gypsum and sodium hypochlorite will be dosed downstream of the membrane filters using an
inline mechanical mixer and injection system. This system will be located on the pipeline
running from the UV system to the recycled effluent pump station. An inline mechanical mixer
will be used to provide adequate mixing. The design criteria for the new chemical mixing
system are presented in Table 1.11.

Table 1.10 UV Disinfection System - Alternative Design
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

UV Disinfection

Closed-Vessel,

Type Low-Pressure High-Output("”
Number of Vessels No. 4 (3 duty+ 1 standby)
Peak Flow Rate mgd 3.60
Fouling Factor (FF) -- 0.80
End of Lamp Life (EOLL) -- 0.85
UF Filtrate UV Transmittance %@ 57
Dose mJ/cm® 80

Notes:

(1) Based on higher power setting (360W) of Wedeco LBX1500e system.

(2) Lower 10th percentile of data collected during Membrane Pilot Test. UVT percentile per
Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse (National Water
Research Institute, 2012).

(3) Dose per Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse (National
Water Research Institute, 2012).

Table 1.11  Post Treatment
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Parameter Units Criteria

Inline Mechanical Mixer

Type Inline Mechanical Mixer
Number of Chemical Injectors No. 4
Motor Horsepower, total HP 3
Mixing Energy sec’ 10,000
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5.4 Recycled Effluent Pump Station

The recycled effluent pump station will pump recycled water to the storage tank located in
Colma near the cemeteries. The recycled effluent pumps will be located in the new tertiary
treatment building and pump from a below-grade wet well. The pump station includes

three vertical turbine pumps (two duty and one standby) on variable frequency drives (VFD)
to meet intermediate demands. The pump station will have a total capacity of 3.56 mgd. Each

pump will have a capacity of 1.78 mgd.

The pumps will be controlled to maintain a water level setpoint in the new off-site storage
tank. A flow meter will be located on the combined discharge header from the recycled
effluent pumps. Table 1.12 outlines the design criteria for the recycled effluent pump station.
For further discussion on the off-site storage tank and recycled water distribution system, see

TM 2 - Colma Delivery System (Carollo, 2017).

City of Daly City

Table 1.12  Recycled Effluent Pump Station
Feasibility of Expanded Tertiary Recycled Water Facilities

Parameter Units Criteria
Distribution System Piping
Diameter in. 2-20
Maximum Velocity (@3.6 mgd)™ fps 6.8
Pumps
Type -- Vertical Turbine
Number of Pumps No. 3 (2 duty, 1 standby)
TDH ft 540°
Motor Horsepower, each HP 200
Flow, Maximum mgd (gpm) 3.60 (2,500)
Flow, During Storage Tank Filling mgd (gpm) 2.73 (1,900)
Flow, Average mgd (gpm) 2.49 (1,730)
Pump Station Wet Well
Type - Below-grade Tank
Capacity gallons 37,000
Dimensions (L x W) ft x ft 25X 20
Water Depth ft 13.6
Notes:

(1) Assumes the Holy Cross configuration. The three alternative considered are discussed in PM
05 - Recycled Water Storage Tank Site Evaluation (Carollo, 2017).
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6.0 CHEMICAL SYSTEMS
6.1 Overview

The new tertiary process requires chemical addition for pretreatment, post treatment, and
chemical cleans of the membrane system. The required chemicals for the new treatment
process include sodium hypochlorite, sodium bisulfite (SBS), ACH, gypsum, citric acid,
hydrochloric acid, and sodium hydroxide.

The Daly City WWTP currently stores ACH, SBS, gypsum, and sodium hypochlorite onsite.
The ACH, SBS, and gypsum storage tanks have sufficient capacity to supply the chemical
needs of this project and only new feed systems are required for these chemicals. The
sodium hypochlorite tank has sufficient capacity to supply the chemical dose for
pretreatment. However sodium hypochlorite is also needed for post treatment and chemical
cleans. Thus, a new sodium hypochlorite tank will be provided for these two uses and new
feed systems will be provided for all three sodium hypochlorite uses.

The project also requires construction of chemical storage tanks and feed systems for citric
acid, hydrochloric acid, and sodium hydroxide. These three new chemical systems, along
with the new sodium hypochlorite system, will be located to the west of the new Tertiary
Treatment building where the primary switchgear building and two storage sheds are
currently located.

Based on discussions with Daly City staff, the primary switchgear building is outdated and
requires replacement. The primary switchgear building will be relocated to the median across
the driveway from the current plant entrance in a fenced-in facility. Details of this facility can
be found in Section 10.0. The existing storage sheds will also require relocation, the location
will be determined during final design.

Figure 1.2 shows the PFD and an overview of the chemical storage and feed system. Each
chemical system is summarized below and will be discussed in more detail in subsequent
sections. Figure 1.12 shows the proposed layout of the new chemical storage facilities with
respect to existing facilities.

6.2 Chemical System Design Criteria

6.2.1 Storage

The chemical facilities will be designed to provide a minimum of 15 days of storage at
average flow and maximum chemical dose. This allows for a disruption of chemical delivery
to the plant and limits the number of chemical deliveries.
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6.2.2 Containment

The chemical storage tanks and totes will be located within a secondary containment area
large enough to store the contents of each storage tank plus the volume of rain from a
24-hour 25-year storm. Each chemical will have separate containment to address
incompatible chemicals. A spill is contained within the concrete walls and floor of the
containment area. The concrete will be protected with the appropriate chemical resistant
coatings, and the floor will be sloped to a sump.

6.2.3 Safety Equipment

Safety equipment includes secondary containment and an emergency shower/eyewash.
6.3 Sodium Hypochlorite

6.3.1 Purpose

Sodium hypochlorite will be used as a pre-oxidant in the membrane feed water to control
biological growth on the membranes and the piping as well as for disinfection of the
membrane effluent prior to distribution. Sodium hypochlorite will also be used for membrane
maintenance and CIP cleans to remove organic foulants from the membrane surface.

6.3.2 Existing System

The existing sodium hypochlorite system is used to provide disinfection for both the existing
recycled water effluent and the remaining plant effluent. Sodium hypochlorite is also used to
provide a disinfectant residual for distribution in the existing recycled water distribution
system. The existing sodium hypochlorite storage tank is located just northeast of the
secondary effluent pump station.

6.3.3 Proposed New Facilities

The new tertiary treatment process will dose sodium hypochlorite for pretreatment of the
membrane feed water, membrane CIP cleaning, and post filtration disinfection. Sodium
hypochlorite for pretreatment will be fed from the existing storage tank because it has
sufficient capacity and is located near the application point. Sodium hypochlorite for CIP
cleans and post treatment will be fed from a new storage facility located in the new chemical
storage area.

Pretreatment of the membrane feed water will be fed via two new diaphragm metering pumps
(one duty and one standby) from the existing sodium hypochlorite tank. The injection point is
located in the pipeline just downstream of the new membrane feed pumps. A cross-pipe
diffuser or injection wand will be added at this location and used to mix the solution across
the water column.

The sodium hypochlorite application for membrane cleaning and post treatment will be
pumped from a new sodium hypochlorite storage tank located in the new chemical storage
area. Adjacent to the new sodium hypochlorite storage tank will be four new diaphragm
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metering pumps (two duty, two standby). Two of these pumps will batch transfer sodium
hypochlorite to the CIP tank for chemical cleans and the other two pumps will transfer sodium
hypochlorite continuously to a new inline mechanical mixer located upstream of the recycled
effluent pump station.

New flow meters will be used to monitor flow through each of the pumps and totalize volume
of chemical used for pretreatment, post treatment, and CIP chemical cleans. Chemical tank
level in the new sodium hypochlorite tank will be monitored by an ultrasonic level transmitter.

6.3.4 Safety

A Material Safety Data Sheet (MSDS) for sodium hypochlorite is included in Appendix G.
Table 1.13 summarizes the safety issues for handling and storing sodium hypochlorite.

Table 1.13  Sodium Hypochlorite Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards
Eyes Inflammation of eye; redness, watering, itching
Skin Inflammation; itching, scaling, reddening, blistering

Hazardous, severe irrigation of respiratory tract. May cause

Inhalation chocking or coughing.
Ingestion Hazardous
NFPA System Rating
Health Hazard Rating 3 - Corrosive or toxic
Fire Hazard Rating 0 - Non combustable
Rating 0 - Materials that in themselves are normally stable,
Reactivity Hazard even under fire exposure conditions, and are not reactive with

water

6.3.5 Application Point

Sodium hypochlorite will be applied in three locations:

° CIP Tank.

° Pretreatment in the feed water line.

. Post treatment in the finished water line, upstream of the recycled effluent pump
station.
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6.3.6 Design Criteria

The design criteria for the new sodium hypochlorite system including a new storage tank and
chemical feed pumps for pretreatment, post treatment, and the CIP system are shown in
Table 1.14.

Table 1.14  Design Criteria for New Sodium Hypochlorite System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City
Description Units Existing New
Characteristics: Liquid, 10.5%, 1.06 Ib/gal
Dose
Pretreatment (Max) mg/L 10
Post Treatment (Max) mg/L 9
CIP Clean (Max) mg/L 2,400
gal/CIP 41
Maintenance Clean (Max) mg/L 900
gal/MC 16
Bulk Chemical Storage
Type -- Bulk Liquid Tank  Bulk Liquid Tank
No. of Bulk Tanks No. 1 1
Volume, each gal 8,500 3,900
Feed Pumps: Pretreatment
Diaphragm
Type - Metering Pump
2 (1 duty,
No. Pumps No. 1 standby)
Pump Capacity, each gpm 0.22
Feed Pumps: Post Treatment
Diaphragm
Type - Metering Pump
2 (1 duty,
No. Pumps No. 1 standby)
Pump Capacity, each gpm 0.16
Feed Pumps: CIP Clean
Diaphragm
Type - Metering Pump
2 (1 duty,
No. Pumps No. 1 standby)
Pump Capacity, each gpm 0.03
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6.4 Gypsum

6.4.1 Purpose

Gypsum will be added after disinfection to condition the recycled water for turf grass
irrigation. Gypsum is used to lower the sodium absorption ratio (SAR) to maintain the
recycled water's SAR within the acceptable range to prevent sodium in the water from
displacing calcium and magnesium in the soil. This maintains the soil’s ability to form stable
aggregates and maintains the soil’'s permeability.

6.4.2 Existing System

Daly City currently contracts with Wastewater Solutions, Inc. to maintain and operate their
existing gypsum storage and dosing package system. This system includes a storage silo,
batch mixing tank, and diaphragm feeder pump for the existing tertiary treatment system.

6.4.3 Proposed New Facilities

A new diaphragm feeder pump will be added to the gypsum system. Additionally, a new feed
line and inline mechanical mixer will be used add gypsum and sodium hypochlorite to the
new recycled water effluent prior to distribution.

6.4.4 Safety

A MSDS for gypsum is included in Appendix G. Table 1.15 summarizes the safety issues for
handling and storing gypsum.

Table 1.15  Gypsum Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards

Eyes May cause irritation.

Skin Frequent exposure may have drying effect on skin. Possible
itching and irritation may occur.

Inhalation May'cause irritation of the nose, throat, lungs, and upper
respiratory tract.

. Ingestion of a sufficient quantity could lead to mechanical
Ingestion

obstruction of the gut.

NFPA System Rating

Health Hazard Rating 0 - Poses no health hazard
Fire Hazard Rating 0 - Non combustable
Rating 0 - Materials that in themselves are normally stable,
Reactivity Hazard even under fire exposure conditions, and are not reactive with
water
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6.4.5 Application Point

Gypsum will be applied in one location:

. Post treatment in the finished water line, upstream of the recycled effluent pump
station.

6.4.6 Design Criteria

The design criteria for the new gypsum system chemical feed pumps for the post-treatment
system are shown in Table 1.16.

Table 1.16  Design Criteria for New Gypsum System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Units Existing New

Characteristics: Liquid, 3.2 meq/L

Dose
Post Treatment (Max) mg/L 250
Bulk Chemical Storage
Type -- Silo
No. of Bulk Tanks No. 1
Storage, each Ton 40
Feed Pumps
Diaphragm Diaphragm
Type -- Metering Metering
Pump Pump
No. Pumps No. 1 1
Pump Capacity, each gpm 9.5 9.5

6.5 Citric Acid

6.5.1 Purpose

The CIP system will include citric acid for chemically cleaning the UF membranes. Citric acid
will be used in combination with hydrochloric acid to remove inorganic foulants from the
membrane surface. The acidified cleaning solution will be neutralized with caustic soda prior
to disposal to the plant headworks.

6.5.2 Proposed New Facilities

Citric acid storage and feed to the CIP system will be included in the new chemical storage
area. Bulk citric acid will be stored in one replaceable 330 gallon chemical tote. This tote will
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be connected to and stored on top of a permanent storage tank thus enabling the tote to fully
drain before being replaced.

New diaphragm metering pumps (one duty, one standby) will be used for batch transfer of
citric acid to the CIP system. New flow meters will be used to monitor flow and totalize
volume of chemical to the CIP system. Chemical storage tank level will be monitored by an
ultrasonic level transmitter.

6.5.3 Safety

A MSDS for citric acid is included in Appendix G. Table 1.17 summarizes the safety issues
for handling and storing citric acid.

Table 1.17  Citric Acid Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards
Eyes Causes severe irritation.
Skin Causes skin irritation.
. Causes irritation to the nose and throat. Overexposure could
Inhalation . .
cause coughing, sneezing, and labored breath.
| . Causes irritation to the gastrointestinal tract. May cause
ngestion

nausea, vomiting, and diarrhea.

NFPA System Rating

Health Hazard Rating 2 - May be harmful of inhaled or absorbed
Fire Hazard Rating 0 - Non combustable
Rating 0 - Materials that in themselves are normally stable,
Reactivity Hazard even under fire exposure conditions, and are not reactive with
water

6.5.4 Application Point

Citric acid will be applied in one location:
. CIP Tank.

6.5.5 Design Criteria

The design criteria for the new citric acid system including bulk storage and chemical feed
pumps for the CIP system are shown in Table 1.18.
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Table 1.18  Design Criteria for New Citric Acid System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City
Description Units New
Characteristics: Liquid, 50%, 5.17 Ib/gal
Dose
CIP Clean (Max) mg/L 20,000
gal/CIP 71
Maintenance Clean (Max) mg/L 1,000
gal/MC 3.5
Bulk Chemical Storage
Type -- Tote
No. of Bulk Totes No. 1
Volume, each gal 330
Feed Pumps
Type -- Diaphragm Metering Pump
No. Pumps No. 2 (1 duty, 1 standby)
Pump Capacity, each gpm 0.05

6.6 Hydrochloric Acid

6.6.1 Purpose

The CIP system will include hydrochloric acid for chemically cleaning the UF membranes.
Hydrochloric acid will be used in combination with citric acid to lower the cleaning solution pH
for maintenance and CIP cleans. The CIP cleans will remove inorganic foulants from the
membrane surface. The acidified cleaning solution will be neutralized with caustic soda prior
to disposal to the plant headworks.

6.6.2 Proposed New Facilities

Hydrochloric acid storage and feed to the CIP system will be included in the new chemical
storage area. Bulk hydrochloric acid will be stored in one replaceable 330-gallon chemical
tote. This tote will be connected to and stored on top of a permanent storage tank thus
enabling the tote to fully drain before being replaced.

New diaphragm metering pumps (one duty, one standby) will be used for batch transfer of
hydrochloric acid to the CIP system and to the neutralization system. New flow meters will be
used to monitor flow and totalize volume of chemical to the CIP and Neutralization systems.
Chemical storage tank level will be monitored by an ultrasonic level transmitter.
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6.6.3 Safety

A MSDS for hydrochloric acid is included in Appendix G. Table 1.19 summarizes the safety
issues for handling and storing hydrochloric Acid.

Table 1.19  Hydrochloric Acid Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards

Eyes Causes severe irritation.
Skin May produce severe burns, ulceration, and scaring.

. Causes irritation, coughing hoarseness, inflammation, and
Inhalation :

ulceration.

. May cause corrosion of the mucous membranes, esophagus,

Ingestion

and stomach with nausea, vomiting, and diarrhea.

NFPA System Rating

Health Hazard Rating 3 - Corrosive or toxic
Fire Hazard Rating 0 - Non combustable

Rating 1 - Normally stable, but can become unstable at

Reactivity Hazard elevated temperatures and pressures.

6.6.4 Application Point

Hydrochloric acid will be applied in two locations:
. CIP Tank.
. Neutralization Tank.

6.6.5 Design Criteria

The design criteria for the new hydrochloric acid system including bulk storage and chemical
feed pumps for the CIP system are shown in Table 1.20.
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Table 1.20  Design Criteria for New Hydrochloric Acid System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City
Description Units New
Characteristics: Liquid, 38%, 3.74 Ib/gal
Dose
CIP Clean (Max) mg/L 7,400
gal/CIP 36
Maintenance Clean (Max) mg/L 550
gal/MC 2.7
Neutralization CIP Clean (Max) mg/L 2,300
gal/CIP 11
Neutralization Maintenance Clean (Max) mg/L 500
gal/MC 2.5
Bulk Chemical Storage
Type - Tote
No. of Bulk Totes No. 1
Volume, each gal 330
Feed Pumps
Type -- Diaphragm Metering Pump
No. Pumps No. 2 (1 duty, 1 standby)
Pump Capacity, each gpm 0.025

6.7 Sodium Bisulfite

6.7.1 Purpose

SBS will be used for the neutralization system to dechlorinate waste sodium hypochlorite
cleaning solution prior to discharging back to the headworks.

6.7.2 Existing System

Currently SBS is used to dechlorinate the plant effluent before it is sent to the outfall. There is
one existing 6,500-gallon storage tank located at the north side of the plant just east of the
administration building.

6.7.3 Proposed New Facilities

Two new diaphragm metering pumps (one duty, one standby) will be located adjacent to the
existing SBS storage tank. These pumps will batch transfer SBS to the neutralization tank.
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6.7.4 Safety

A MSDS for SBS is included in Appendix G. Table 1.21 summarizes the safety issues for
handling and storing SBS.

Table 1.21  Sodium Bisulfite Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards
Eyes Causes irritation.
Skin Causes skin irritation.
Inhalation Causes irritation to the nose and throat and respiratory system.

Causes irritation to the gastrointestinal tract. May cause
Ingestion nausea, vomiting, and diarrhea. May cause allergic reaction in
some asthmatics.

NFPA System Rating

Health Hazard Rating 2 - May be harmful if inhaled or absorbed
Fire Hazard Rating 0 - Non combustable
Rating 0 - Materials that in themselves are normally stable,
Reactivity Hazard even under fire exposure conditions, and are not reactive with
water

6.7.5 Application Point

SBS will be applied in one location:

. Neutralization tank.

6.7.6 Design Criteria

The design criteria for the new SBS system chemical feed pumps for the neutralization
system are shown in Table 1.22.
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Table 1.22  Design Criteria for New Sodium Bisulfite System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Units Existing New
Characteristics: Liquid, 25%, 2.73 |Ib/gal

Dose
Neutralization CIP Clean (Max) mg/L 3,500
gal/CIP 24
Neutralization Maintenance Clean mg/L 1,300
(Max)
gal/MC 9
Bulk Chemical Storage
Bulk Liquid
Type - Tank
No. of Bulk Tanks No. 1
Volume, each gal 6,500
Feed Pumps
Diaphragm
Type - Metering Pump
2 (1 duty,
No. Pumps No. 1 standby)
Pump Capacity, each gpm 0.02

6.8 Sodium Hydroxide

6.8.1 Purpose

The CIP system will include sodium hydroxide, also called caustic soda, for chemically
cleaning the UF membranes. Sodium hydroxide will be used to increase the cleaning solution
pH for maintenance cleans (when needed) and recovery cleans. These cleans remove the
inorganic foulants from the membrane surface.

Sodium hydroxide will also be used for the neutralization system to neutralize the pH of the
waste citric cleaning solution prior to discharging back to the headworks.

6.8.2 Proposed New Facilities

The proposed sodium hydroxide facilities will include a new storage tank and chemical
metering pumps in the new chemical storage area. Two diaphragm metering pumps

(one duty, one standby) will be used to transfer sodium hydroxide to both the CIP tank and
neutralization tank.
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6.8.3 Safety

A MSDS for sodium hydroxide is included in Appendix G. Table 1.23 summarizes the safety
issues for handling and storing sodium hydroxide.

Table 1.23  Sodium Hydroxide Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards
Eyes Causes irritation.
Skin Causes irritation or burning sensation.

Causes damage to respiratory tract and lung tissue that could

Inhalation : .
develop into pneumonia.

Ingestion Causes severe burning and corrosion of mouth and throat.

NFPA System Rating

Health Hazard Rating 3 - Corrosive or toxic
Fire Hazard Rating 0 - Non combustable
Reactivity Hazard Rating 2 - Unstable and may react violently if mixed with water

6.8.4 Application Point

Sodium hydroxide will be applied in two locations:
. CIP tank.
. Neutralization tank.

6.8.5 Design Criteria

The design criteria for the new sodium hydroxide system including bulk storage and chemical
feed pumps for the CIP and neutralization systems are shown in Table 1.24.
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Table 1.24  Design Criteria for New Sodium Hydroxide System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City
Description Units New
Characteristics: Liquid, 25%, 2.56 Ib/gal
Dose
CIP Clean (Max) mg/L 2,500
gal/CIP 18
Maintenance Clean (Max) mg/L 550
gal/MC 3.9
Neutralization CIP Clean (Max) mg/L 20,600
gal/CIP 147
Neutralization Maintenance Clean (Max) mg/L 1,070
gal/MC 7.7
Bulk Chemical Storage
Type - Bulk Storage Tank
No. of Bulk Tanks No. 1
Volume, each gal 1,100
Feed Pumps
) Diaphragm Metering
Type Pumps
No. Pumps No. 2 (1 duty, 1 standby)
Pump Capacity, each gpm 0.10

6.9 Aluminum Chloride Hydroxide

6.9.1 Purpose

ACH is used as the primary coagulant.

6.9.2 Existing System

The existing ACH system is used to provide coagulation prior to the existing tertiary treatment
system. Currently there is an existing ACH storage tank located just south of the secondary
effluent pump station.
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6.9.3 Proposed New Facilities

Two new diaphragm metering pumps (one duty, one standby) will be located adjacent to the
existing ACH storage tank. These two new pumps will pump ACH to the new tertiary
treatment building for injection in the membrane feed water line via a pump diffusion flash
mixer.

6.9.4 Safety

A MSDS for ACH is included in Appendix G. Table 1.25 summarizes the safety issues for
handling and storing ACH.

Table 1.25  Aluminum Chloride Hydroxide Safety Handling and Storage
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Details
Hazards
Eyes Causes redness and swelling.
Skin Causes skin irritation.
Inhalation Causes irritation to the mucous membrane.
Ingestion Causes irritation to the gastrointestinal tract. May cause

nausea, vomiting, and diarrhea.

NFPA System Rating

Health Hazard Rating 1 - may be irritation.
Fire Hazard Rating 0 - Not combustable.
Rating 0 - Materials that in themselves are normally stable,
Reactivity Hazard even under fire exposure conditions, and are not reactive with
water.

6.9.5 Application Point

ACH will be applied in one location:

. Pretreatment in the membrane feed water line.

6.9.6 Design Criteria

The design criteria for the new ACH system including bulk storage and chemical feed pumps
for the CIP system are shown in Table 1.26.
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Table 1.26  Design Criteria for New Aluminum Chloride Hydroxide System
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Description Units Existing New

Characteristics: Liquid, 50%, 5.42 Ib/gal

Dose
Pretreatment (Max) mg/L 10
Bulk Chemical Storage
Type -- Bulk Storage Tank
No. of Bulk Tanks No. 1
Volume, each gal 4,600
Feed Pumps
Type _ DiaphraF?l:nml\életering
No. Pumps No. 2
Pump Capacity, each gpm 0.04

7.0 HYDRAULIC ANALYSIS
7.1 Overview

The hydraulic profile for the new tertiary treatment process is shown in Figure 1.13. As
shown, secondary effluent is pumped from the secondary effluent flow splitter box to the
membrane filters. The membrane system includes pre-filters and pressure filters which both
cause head loss in the system. The membrane system also includes a back loop to make
sure the membranes are always submerged. Water then flows by gravity through the UV
vessels and inline mechanical mixer to the recycled water effluent pump station where it is
pumped to the storage tank in Colma.

7.2 Secondary Effluent Pump Station

The new tertiary system includes modifications to the secondary effluent pump station to
deliver flow to the membrane building. The secondary effluent pump station consists of a
hydraulic structure with three hydraulically connected chambers. Effluent from the secondary
clarifiers flows by gravity to the hydraulic structure. The water level in the chambers is set by
the downstream weir at the end of Chlorine Contact Basin No. 1.
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The existing tertiary system will pump up to 2.77 mgd from the first chamber to the existing
tertiary treatment train (DynaSand filters). The remaining flow will flow over the weir wall (the
top of wall elevation is 6 feet below the water surface elevation) to a second hydraulic
chamber where flow will be pumped to the new tertiary treatment facility. The remaining
water will flow through a 30-inch pipe to Chlorine Contact Basin No. 1, and then to the ocean
outfall. Figure 1.4 and Figure 1.5 show this configuration.

The membrane feed pumps in the secondary effluent pump station will boost water to a
hydraulic grade line (HGL) determined by the membrane system supplier, which is currently
estimated at elevation 238 feet.

7.3 Pre-Filter

A pre-filter will be used upstream of the membranes and will generate an additional head loss
of 2 pounds per square inch (psi) to 7 psi. Additionally, the self-cleaning filter has a minimum
feed water pressure requirement since it will utilize feed water pressure to backwash. This
pressure requirement is considered during membrane feed pump selection, however it is not
the driving factor.

7.4 Membrane/UV System

The head loss across the membranes will range from 2 to 30 psi depending on the flow and
permeability of the membrane. The permeability of each membrane rack depends on the
feed water quality and filtration time since the last hydraulic backwash and chemical clean.
Each membrane rack has a flow control valve upstream of the membranes to account for
variations in membrane permeability.

The membrane filtration and UV disinfection systems must be submerged at all times,
therefore a gooseneck will be installed downstream of the treatment systems to make sure
the HGL remains above the membrane racks and UV vessels prior to discharge into the
recycled water pump station. After the gooseneck the water will flow by gravity into the new
recycled effluent pump station.

7.5 Recycled Effluent Pump Station

The recycled effluent pump station includes three vertical turbine pumps (two duty and

one standby) to pump recycled water to the new storage tank in Colma. Three possible tank
sites were considered and outlined in PM 05 - Recycled Water Storage Tank Site Evaluation
(Carollo, 2017). The Holy Cross tank site was selected as the recommended tank site and
the hydraulic profile is based on this tank location.
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8.0 YARD PIPING
8.1 Overview

The new tertiary process requires modifications to the yard piping at the Daly City WWTP.
This section summarizes the relocations of major existing pipes affected by the new tertiary
treatment facility as well as routes for required new large-diameter pipes.

Table 1.27 summarizes the large-diameter pipelines required for the new tertiary process.
Figure 1.3 also shows the required pipeline modifications.

Table 1.27  Yard Piping Description
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Process Description Material  Linear Feet

Membrane Feed Water (MFW) 12-inch from SEPS to HDPE 310
Membranes

Cross Flow (XR) 4-inch from Membranes to HDPE 250
Headworks

Membrane Filtration Wash 6-inch from BWW Tank to HDPE 250

Water (MFWW) Headworks

Clean In Place Waste (CIPW) 8-inch from Membranes to HDPE 50

Neutralization Tank
Clean In Place Waste (CIPW) 8-inch from Neutralization HDPE 250

Tank to Headworks

Notes:

SEPS = Secondary Effluent Pump Station.
BWW = Backwash Waste.

8.2 Membrane Feed Water Pipeline

Secondary effluent will be routed in a 12-inch pipeline from the secondary effluent pump
station to the new Tertiary Treatment building. Figure 1.14 shows the proposed pipeline
route.

With this pipe route, the proposed secondary effluent pipeline will have to cross over an
existing 30 inch chlorinated effluent line after exiting the secondary effluent pump station
(Pipe Crossing #1) and under an existing box culvert (Culvert Crossing #1). At its shallowest,
the existing chlorinated effluent line is approximately 15 feet below grade. At its deepest, the
base of the existing box culvert is approximately 9.5 feet below grade. Thus, the new 12-inch
line will pass over the existing chlorinated effluent pipe and under the existing box culvert at
approximately 10.5 feet below grade (top of pipe).
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The new secondary effluent pipe will then run beneath an existing 12-inch recycled effluent
line and alongside the existing box culvert. As shown in Figure 1.15, there will be 2 feet of
clearance between the existing recycled effluent pipe and the new secondary effluent pipe.
There will also be 3 feet of clearance between the existing box culvert and the new
secondary effluent pipe.

The new secondary effluent pipe will also have to cross over an existing 30-inch chlorinated
effluent line located at the north side of the chlorine contact basin No. 2 (Pipe Crossing #2).

At its shallowest, this existing chlorinated effluent pipe is buried approximately 13 feet below
grade. The new 12-inch line will pass over the existing pipe at approximately 5.5 feet below

grade (top of pipe).

The new secondary effluent pipe will then make a 90 degree turn towards the west and an
additional 90 degree turn to the north to reach the new Tertiary Treatment building.

8.3 Cross Flow and Membrane Filtration Wash Water Pipeline

The Cross Flow (XR) and Membrane Filtration Wash Water (MFWW) pipelines transport
wastewater from the membrane treatment process to Headworks No. 1 to be recycled
through the WWTP process. The XR pipeline is 4 inches in diameter and the MFWW pipeline
is 6 inches in diameter. Figure 1.16 shows the proposed routing for these two pipelines.

There is an existing pipe chase that runs from the sludge thickeners to the Primary
Equipment gallery, just under the ground surface. Its depth varies, but averages about 9 feet
deep. To avoid this pipe chase, the XR and MFWW pipelines will be routed underneath this
pipe chase.

Both pipelines are routed to an existing sewer manhole which discharges into Headworks
No.1. This manhole will need to be replaced. Additionally, the existing sewer line from the
manhole to the headworks is 12 inches in diameter and will likely have to be upsized, as
shown in Figure 1.16.

Additionally, there is a proposed project to locate Air Flotation Thickening electrical
equipment along the primary equipment gallery, just south of the pipe chase ("Air Flotation
Thickener Building Electrical Upgrades" [Carollo, 2016]). The proposed building would be
approximately 30 feet long by 6 feet wide and would interfere with the proposed XR and
MFWW pipe routing. If this project moves forward, the XR and MFWW pipes would be routed
around this building to the west.
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8.4 Clean-In-Place Waste Pipeline

The first portion of the Clean-in-Place Waste (CIPW) pipeline conveys clean-in-place waste
from the membrane building and transports it in an 8 inch pipeline to the neutralization tank.
The pipeline is routed from the west side of the new tertiary building to the underground
neutralization tank at a depth of approximately 3 feet, as shown in Figure 1.16. This pipeline
will pass over the re-routed final effluent force main and gravity main. To provide at least

1 foot of clearance below the new pipelines, the new final effluent force main will need to be
located at least 4.5 feet below grade. This is deeper than the existing line.

The second portion of the CIPW pipeline will transport neutralized, clean-in-place waste from
the neutralization tank back to the headworks of the WWTP. The size of this pipeline is

8 inches. The 8-inch pipeline will follow a similar path as the XR and MFWW pipelines
described in Section 8.3 above. This pathway is shown in Figure 1.16. A typical pipe
alignment for the CIPW, XR, and MFWW pipelines is shown in Figure 1.17.

8.5 Final Effluent Pipelines

The proposed Tertiary Building will be located directly on top of the two existing plant effluent
pipelines, and thus these pipes along with the connected surge tank will need to be relocated
with this project.

8.5.1 Existing Location

As shown in Figure 1.18, one of these pipes is a 30 inch gravity main while the other is a
27-inch force main. Figure 1.18 also shows the location of the existing surge tank for the
effluent force main.

The existing 30 inch gravity main is currently buried under 2.5 feet to 3 feet of cover and the
existing 27-inch force main is currently buried under 7 feet to 8 feet of cover at the location of
the proposed Tertiary Building. The existing gravity main slope is 0.16 percent. Figure 1.18
shows the existing pipe profiles.

8.5.2 Proposed Route

To minimize the amount of earthwork required with this project, moving the two effluent pipes
to the west of the proposed Tertiary Building is preferred, as excavation of that area will be
required for other yard piping with the project. Figure 1.19 shows the proposed effluent pipe
re-routing location.

This re-routing will add approximately 32 feet of piping to both the gravity and force main
lines. While this additional piping is not expected to impact the force main, this additional
piping will decrease the gravity main slope to 0.15 percent. This slope decrease will decrease
the gravity line pipe capacity from approximately 10.6 mgd to 10.2 mgd, based on preliminary
hydraulics calculations.

October 2017 - DRAFT 1-61

pw:\\Carollo/Documents\Client/CA/Daly City/10076A10/Deliverables/TM01\Daly City TM 1 Tertiary Treatment Draft 7.docx






3I_0II

E H 0'-6" H ﬁ 0-6" % E
g ———> b% 1y~

New MFWW / New CIPW 7 New XR

6" Pipeline 8" Pipeline 4" Pipeline
TYPICAL MFWW, CIPW, AND
XR PIPELINE ALIGNMENT

FIGURE 1.17

CITY OF DALY CITY
TM NO. 1 - TERTIARY TREATMENT

dc0117-10076rf4.ai






Surge
Tank

2 \/ 2 &
Main

30” -

Gravity
Main

Gravity
Main

EXISTING EFFLUENT PIPELINE ROUTE

FIGURE 1.18

CITY OF DALY CITY
TM NO. 1 - TERTIARY TREATMENT

dc0117-10076rf5.ai






New
Surge
Tank

PROPOSED PIPELINE ROUTE

FIGURE 1.19

CITY OF DALY CITY
TM NO. 1 - TERTIARY TREATMENT

dc0117-10076rf6.ai






The re-routed force main will also need to be buried deeper than it currently is to
accommodate new yard piping required with this project. These requirements are discussed
further in Section 8.4. Additionally, as shown in Figure 1.19, the existing surge tank will be
relocated as shown.

Figure 1.20 shows the existing lines that will be impacted by this effluent pipe re-routing. All
of these impacted pipes are small, ranging in size from 1 inch to 3 inches. It is likely that they
are buried no more than 1 foot below grade and thus will not conflict with the proposed
effluent pipe relocation.

9.0 IMPACTS ON EXISTING PROCESSES
9.1 Outfall

The new tertiary system will treat up to 3.60 mgd of secondary effluent, which under existing
conditions would have been disinfected and discharged to the ocean outfall. Therefore, when
the available secondary effluent is equal to or less than the demand of the recycled water
systems (maximum 6.37 mgd), there will be no water discharged to the ocean outfall. The
ocean outfall has duckbill valves, so sediment intrusion during this no flow condition is likely
not a concern. However, this mode of operation would affect the current outfall disinfection
dosing strategy and the water surface elevation at the secondary effluent pump station.

Based on discussion with Daly City staff, it is understood that the outfall disinfection dosing is
flow paced and has a minimum applied dose in case of flow instrument failure. The chemical
dosing program would need to be adjusted to account for a no flow condition through
Chlorine Contact Tank No. 1.

The secondary effluent pump station and the Chlorine Contact Tank No. 1 are hydraulically
connected. The water surface elevation in the pump station is set by the weir at the end of
the contact tank. Therefore, when there is no flow through the contact tank, the water surface
elevation will be below the downstream weir and set by the membrane feed pumps.
Programming would need to account for this change in water surface elevation.
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9.2 Plant Operation

Currently the Daly City WWTP diverts up to 2.77 mgd of flow to their existing tertiary
treatment facility. With the addition of the new tertiary treatment facility, an additional flow of
up to 3.60 mgd will be diverted as well. These flow diversions account for almost all of Daly
City's effluent flow. This high level of flow diversion requires optimization of the equalization
basin operation to ensure a sufficient recycled water supply.

Under current plant operation, operators try to fill and drain the equalization basins each day
by slowly filling the equalization basins during the day and draining the equalization basins
during the night. Throughout the day, the flow setpoints and corresponding flow to the
secondary treatment process are constantly changing. However, the available secondary
effluent flow is typically sufficient with this operating strategy to meet the existing tertiary
system demand, so there has not been a need to optimize the equalization strategy.

With the new tertiary treatment facility, the current equalization basin operation strategy will
need to be modified to maximize the water available for the tertiary treatment system. The
goal of equalization is to provide a relatively constant flow to secondary treatment and tertiary
treatment. This is achieved by following a drain and fill schedule and using a set of constants
developed that are specific to the time of day and day of the week to determine the fill and
drain flow rate. PM 07, titled "Feasibility of Expanded Tertiary Recycled Water Facilities"
(Carollo, 2016) provides a detailed discussion of the proposed operating strategy. Full-scale
implementation of this operation strategy would require SCADA programming changes to
automate the equalization fill and equalization drain flow setpoint calculation.

9.3 No. 2 Water System

The No. 2 Water System provides a non-potable water supply for the plant. The system
consists of an air gap tank, two pumps, and a hydropneumatic tank. The proposed Tertiary
Building will be located in the current location of the No. 2 Water System, and thus this
system and its associated piping connections will need to be relocated north of the existing
Recycled Effluent Pump Station. The plant's property fence will be extended north to enclose
the relocated system and provide access from within the plant.

10.0 ELECTRICAL

This section describes the electrical system upgrade needed to supply power to the new
Tertiary Treatment Facilities.

10.1 Existing 12kV System

The Daly City WWTP is served by a single overhead, 12-kilovolt Pacific Gas and Electric
(PG&E) feeder. Primary power is distributed through the plant by a medium voltage, metal
enclosed switchgear. The metal enclosed switchgear contains the PG&E metering section, a
main fused interrupter switch, and three fused interrupter distribution switches. The metal
enclosed switchgear was installed during the original plant construction in the late 1970s. At

October 2017 - DRAFT 1-67

pw:\\Carollo/Documents\Client/CA/Daly City/10076A10/Deliverables/TM01\Daly City TM 1 Tertiary Treatment Draft 7.docx



that time, each distribution switch powered a single 12kV to 480V step-down transformer.
Plant expansions in the late 1980s and early 2000s each added an additional step-down
transformer so there are currently a total of five. The feeders and transformer that feed the
Operations Building and the Effluent Pump Station do not appear to have been modified.
Transformers and load centers for the Primary Sedimentation Basins, and the Tertiary
Facilities were added to the original feeder that served the Maintenance Building. Load break
switches located in the plant at the transformers were used to extend the 12kV power feeds.
The only modifications to the metal enclosed switchgear were new fuses. Figure 1.21 shows
the current medium voltage distribution at the plant.

Standby power is provided at the 480 volt level by two standby generators. The generators
are equipment with paralleling controls. Based on the existing plant one-line diagrams,
standby power is available to all facilities except the Tertiary Facilities that were constructed
in the early 2000s.

The metal enclosed switchgear is located in a concrete building near the plant front gate at
the location of the proposed chemical staging area. There is no room in the building to
expand the switchgear by adding additional switches. The working space in front of the
switchgear also does not meet current electrical code requirements. As the switchgear is
approximately 40 years old, Carollo recommends replacing the existing metal enclosed
switchgear with a new metal-clad circuit breaker switchgear.

10.2 New 12kV System

10.2.1 12kV Building

A new 12kV switchgear building will be constructed just north of the proposed Tertiary
Treatment building. This location may not be ideal for maintenance access, but the location
does not interfere with construction of the new tertiary facilities and is close to the existing
incoming PG&E service.

Figure 1.22 shows the proposed 12kV Building. The new switchgear building will be constructed
with electrical safety in mind. The 12kV switchgear will be located in one room and a separate
room will include controls and low voltage panels. The purpose of the low voltage control room is
to remove the electrician from in front of the switchgear during maintenance operations such as
opening or closing a circuit breaker or racking (inserting or removing) a circuit breaker. The
maijority of arc flash events occur during maintenance activities.

A third room for the switchgear batteries will also be provided. A separate battery room
makes acid spill containment easier and reduces the size of the ventilation system required
to meet Fire Code requirements. Batteries are used with medium voltage switchgear
installations to provide reliable control power for the protective relays and for opening and
closing the circuit breakers.
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10.2.2 12kV Switchgear

The overall concept for the new 12kV switchgear will be similar to the existing switchgear
with some important modifications.

The new 12kV switchgear will utilize medium voltage vacuum circuit breakers and
microprocessor based protective relays. The protective relays can be adjusted to provide
better electrical system coordination and protection. Load break switches with fuses as in the
existing switchgear cannot be adjusted. Changing electrical system protection requires
replacing the fuses. In the event of a fault, the protective relay opens the circuit breaker
similar to a fuse opening to clear and electrical fault. Once the fault is repaired, the relay is
reset and the circuit breaker closed. This requires less downtime than replacing fuses.

Bus differential protection is another protective feature that will be provided. The purpose of
the bus differential protection is to quickly isolate electrical faults that occur within the
switchgear limiting the arc flash event.

The new 12kV switchgear line up (Figure 1.23 and Figure 1.24) will include a PG&E metering
section and a main circuit breaker. The number of feeders will be increased from three to six.
The existing five transformers will be fed from individual circuit breakers. This is intended to
increase overall system reliability and minimize the impact to plant operations in the event of
an electrical fault. The sixth circuit breaker will feed the new tertiary facilities.

10.2.3 Power Transfer

One of the most crucial considerations when replacing the service equipment of a plant
electrical system, is the impact on operations due to electrical interruptions. Careful planning
and coordination with plant staff is required.

For the tertiary project, there are several steps that must occur before the electrical transfer
can take place. Construction of the new 12kV switchgear building has to be completed, and
the new 12kV switchgear installed. New ductbanks and raceway from the 12kV switchgear to
the existing transformers must be completed and the new medium voltage cables installed.
This work will be made easier by the using the existing tunnel system for much of the new
installation.

The following additional work is required before the power transfer can occur. The electrical
acceptance testing on the new 12kV switchgear and medium voltage cables must be
completed and any deficiencies corrected. This ensures the new equipment can be expected
to operate reliability. The other crucial work that must be completed is the Electrical
Coordination Study. This study provides the settings required for the protective relays
ensuring they will operate properly.
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Once the new electrical system is installed, tested, and programmed, the transfer to the new
system can begin. The work can be scheduled to occur during low flow periods or during dry
weather conditions to lessen the impact on plant operations. For outages that may result in a
permitting violation or other unacceptable condition, temporary power (standby diesel
generator) is often provided. Carollo recommends requiring the contractor to provide standby
power rather than allowing them to use the Owner's existing generators.

The sequence for transferring to the new electrical service will be determined during final
design; however the Maintenance Building and Underground Facilities should be transferred
before the Tertiary Facility to avoid multiple power interruptions to those areas.

10.3 New Tertiary Facility Electrical System

The electrical equipment for the new Tertiary Facility will be located in the Tertiary Treatment
building in a dedicated, conditioned, electrical room, as shown in Figure 1.25. The HVAC
conditioning will help keep the equipment free of corrosion, dust, dirt and other contaminants
and regulate the room temperature. The dedicated room will keep unauthorized people away
from the electrical equipment reducing the potential for injury due to an arc flash event.

12kV power will be fed to the new Tertiary Building from the new 12kV switchgear. An
oil-filled outdoor transformer will be used to step the voltage down to 480 volts for use by the
process and HVAC equipment. 120V power for small loads, lighting and receptacles will be
provided by a dry-type transformer located in the electrical room.

Variable frequency drives for motors larger than 60 horsepower will be "clean-power"
equipment to mitigate the effects of harmonics on the rest of the electrical system.

LED lighting will be used and lighting power levels will comply with the California Energy
Code, Title 24 Part 6.

11.0 COST ESTIMATE
11.1 Basis for Estimate

The project is currently in the preliminary design phase and the design has not been
developed in detail. The construction cost estimates are consistent with an AACE
International Class 4 budget estimate with an accuracy range of +50 percent to -30 percent
of the actual project cost.

11.1.1 ENR Benchmark

Providing a cost benchmark for construction estimates is useful in documenting the time of
estimate preparation and in allowing for projections and escalations to later dates using the
equivalent index value.

October 2017 - DRAFT 1-74

pw:\\Carollo/Documents\Client/CA/Daly City/10076A10/Deliverables/TM01\Daly City TM 1 Tertiary Treatment Draft 7.docx






Membrane
Control Panel

Main Panel Liahti
Board [ Lignting
Transformer
and Panel

MCC x Board
/ UPS

Panel

UV Control /

Plant PLC

h'd

\ VFDs

ELECTRICAL ROOM AND
CONTROL ROOM LAYOUT
FIGURE 1.25

CITY OF DALY CITY
TM NO. 1 - TERTIARY TREATMENT

dc0117-10076rf22.ai






This preliminary design cost estimate is benchmarked to the Construction Cost Indices (CCl)
published by the Engineering News Record (ENR) for August 2017, which is the most current
ENR. We recommend using the ENR San Francisco CCI for the Daly City region, which was

12037 for August 2017.

11.1.2 Unit Costs

Unit costs have been researched and used for the major pipeline and structure components
of the Project. These major components include water piping, pumps, valving, structures, and
appurtenances. Unit costs have also been developed using preliminary quotations received
from equipment and material manufacturers supplemented with installation costs based on
past experience with similar projects, available recent bid data, or cost estimating guidelines
derived from estimating guides such as the 2017 RS Means Heavy Construction Data
publication, the most current publication to date.

11.1.3 Contingencies

Contingencies are typically applied to a construction estimate at the design development
phase to account for construction items not yet identified, and construction design unknowns.
As the design is refined and finalized, the contingency, typically expressed as a percent of
the raw construction cost, will trend downward. At the completion of the design, the
contingency should represent only a reasonable construction change order allowance.
Agencies typically retain contingency within their project budgets, even when construction
contract award values are known, to cover the cost or deal with unforeseen conditions.

A 30 percent contingency, calculated based on the raw construction cost, has been included
in the cost estimate. This is in alignment with the recommendations for a project at an AACE
Class 4 level of development.

11.2 Cost Estimates

The total estimated construction cost is estimated at $23,752,000 for the Tertiary Facilities at
the WWTP. This cost estimate includes a +50 / -30 percent accuracy and the cost ranges
from $16,626,000 - $35,628,000. Table 1.28 provides a summary of the Tertiary Treatment
cost estimate. Appendix B includes a detailed breakdown of the construction cost estimates.
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Table 1.28

City of Daly City

Tertiary Treatment Construction Cost Summary
Feasibility of Expanded Tertiary Recycled Water Facilities

(1) Based on the polymeric membrane system
(2) This cost is included in TM 2 titled, "Colma Delivery System" (Carollo, 2017) because it helps

differentiate between the alternatives considered.
(3) Based on a compound annual escalation rate of 4%, a design duration of 18 months starting in

No. Item Estimated Cost
01  Secondary Effluent Pump Station $401,000
02 Membrane Filtration System® $4,236,000
03 Disinfection $1,615,000
04 Tertiary Building $1,790,000
05 Recycled Effluent Pump Station Included in TM 2@
06 Chemical Systems $373,000
07  Yard Piping $747,000
08 Existing Equipment Relocation $533,000
09 Electrical $2,893,000
TOTAL DIRECT COST $12,588,000
Contingency 30% $3,776,000
Subtotal $16,364,000
General Contractor Overhead, Profit & Risk 12% $1,964,000
Subtotal $18,328,000
Escalation to Mid-Point®?® 12.6% $2,313,000
Subtotal $20,641,000
Sales Tax (Applied to 50% of Total Direct Cost) 9.0% $566,000
Subtotal $21,207,000
General Conditions 12% $2,545,000
TOTAL ESTIMATED CONSTRUCTION COST $23,752,000
Cost Range $16,626,000 - $35,628,000
Engineering, Legal & Administration Fees 20% $4,750,000
Owner's Reserve for Change Orders 5% $1,188,000
TOTAL ESTIMATED PROJECT COST $29,690,000

Notes:

January 2018, and a construction duration of 24 months starting in June 2019.

The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our
professional opinion of accurate costs at this time and is subject to change as the project design matures. Carollo Engineers
have no control over variances in the cost of labor, materials, equipment; nor services provided by others, contractor's means
and methods of executing the work or of determining prices, competitive bidding or market conditions, practices or bidding
strategies. Carollo Engineers cannot and does not warrant or guarantee that proposals, bids or actual construction costs will
not vary from the costs presented as shown.
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11.3 Cost Estimate Comparison to 2009 Feasibility Study

The Tertiary Treatment costs developed in this TM are comparable to the costs developed in
the 2009 Feasibility Study (Carollo, 2009) when escalated to 2017 dollars. Table 1.29
provides a comparison of the 2009 and 2017 cost estimates.

As shown in Table 1.29, the total estimated direct cost increased by $2 million in this study
when compared to the escalated 2009 Feasibility Study cost estimate. This increase in cost
is due to the following:

. The need for a larger building.
° The need for four membrane racks instead of three.

o Better defined electrical system modifications.

Table 1.29  Treatment Cost Comparison Table
Feasibility of Expanded Tertiary Recycled Water Facilities

City of Daly City

Escalated 2009

2009 Feasibility
Study Cost

Feasibility Study
Cost Estimate

2017 TM 1 Cost

Estimate (Sept. (Aug. 2017 Estimate (Aug.
2009 Dollars) Dollars) 2017 Dollars)
Total Estimated
Direct Cost $8,584,000 $10,626,000 $12,588,000
Total Estimated
Construction Cost $16,601,000 $20,550,000 $23,752,000
Total Estimated
Project Cost $20,751,000 $25,687,000 $29,690,000

Notes:

(1) In all estimates the Recycled Effluent Pump Station is not included. The cost for this pump
station is discussed in TM 2, titled "Colma Delivery System" (Carollo, 2017).

11.4 Operation and Maintenance Cost

The project team developed estimates for the operation and maintenance (O&M) costs for
the Tertiary Facilities at the WWTP. The O&M costs include the power costs, chemical costs,
membrane replacement, and annual maintenance of the equipment.

The O&M costs assume that recycled water is delivered 7 months out of the year. During this
delivery period, it was assumed that the Tertiary Facility is operating 24 hours per day,
7 days per week. The O&M costs are presented in Table 1.30.
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Table 1.30  Annualized O&M Cost Estimate®
Feasibility of Expanded Tertiary Recycled Water Facilities
City of Daly City

Polymeric Membrane Ceramic Membrane
Parameter System System
Power $242,000 $255,000
Maintenance® $195,000 $195,000
Chemicals $312,000 $731,000
Membrane Replacement® $674,000 $362,000
Total $1,423,000 $1,543,000

Notes:

(1) Annualized based on a project life of 50 years and 2.5% annual inflation

(2) Assumed baseline maintenance cost (Year 1) as $100,000.

(3) Based on complete membrane replacement every 4 years for the polymeric membranes and 10
years for the ceramic membranes.

12.0 SCHEDULE

It is anticipated that final design would start in 2018 and last for approximately 18 months.
This design period includes time for procurement of the membrane system. Construction
would then begin in 2019 and last for approximately 24 months. A Project schedule is shown
in Figure 1.26.

Figure 1.26  Project Schedule

13.0 DRAWINGS

Drawings of the proposed Tertiary System are included in Appendix A.
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APPENDIX A — DRAWINGS

Provided as a separate document.
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PROJECT SUMMARY Estimate Class: 4
Project: Daly City RW Pre-Design: Treatment Plant PIC: MJB
Client: North San Mateo County Sanitation District PM: DGB
Location: Daly City, CA Date: May 31, 2017
Zip Code: 94014 By: EC
Carollo Job # 10076A.10 Reviewed: DGB
NO. DESCRIPTION TOTAL
01 SEPS $401,000
02 Membrane Filtration System $4,236,000
03 Disinfection $1,615,000
04 Tertiary Building $1,790,000
05 REPS Included in TM 2
06 Chemical Systems $373,000
07 Yard Piping $747,000
08 Existing Equipment Relocatio $533,000
09 Electrical $2,893,000
TOTAL DIRECT COST | $12,588,000
Contingency 30.0% $3,776,000
Subtotal $16,364,000
General Contractor Overhead, Profit & Risk 12.0% $1,964,000
Subtotal $18,328,000
Escalation to Mid-Point 12.6% $2,313,000
Subtotal $20,641,000
Sales Tax (Applied to 50% of Total Direct Cost) 9.0% $566,000
Subtotal $21,207,000
General Conditions 12.0% $2,545,000
TOTAL ESTIMATED CONSTRUCTION COST | $23,752,000
Engineering, Legal & Administration Fees 20.0% $4,750,000
Owner's Reserve for Change Orders 5.0% $1,188,000
TOTAL ESTIMATED PROJECT COST | $29,690,000

The cost estimate herein is based on our perception of current conditions at the project location. This estimate reflects our professional
opinion of accurate costs at this time and is subject to change as the project design matures. Carollo Engineers have no control over
variances in the cost of labor, materials, equipment; nor services provided by others, contractor's means and methods of executing the
work or of determining prices, competitive bidding or market conditions, practices or bidding strategies. Carollo Engineers cannot and
does not warrant or guarantee that proposals, bids or actual construction costs will not vary from the costs presented as shown.
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DETAILED COST ESTIMATE

Project: Daly City RW Pre-Design: Treatment Plant
Client: North San Mateo County Sanitation Date : May 31, 2017
District
Location: Daly City, CA By: EC
Element: 01 SEPS Reviewed: DGB
SPEC. NO. DESCRIPTION QUANTITY UNIT | UNIT COST SUBTOTAL TOTAL
Division 02 - Site Construction
02000 Rental Piping and Associated Equipment 329 LS $41,980.00 $137,934
02000 Temporary Sewer Plugs 3.00 EA $2,000.00 $6,000
Temporary Road Crossings Trench and
02000 Plate 2.00 EA $5,000.00 $10,000
Temporary Piping Mob, Install, Removal,
02000 and Demob 1.00 LS $47,750.00 $47,750
02220 Demo Concrete Walls, Heavy Rebar, 12" 30 SF $29.96 $899
02220 Demo Concrete Housekeeping Pads 30 SF $1.25 $38
12" Metal Pipe, Rem From Bldg Or Process
02220 Area 10 LF $37.84 $378
02220 Remove Valves From A Building, 12" 1 EA $185.04 $185
Total $203,184
Division 03 - Concrete
03300 12" Elevated Slab To 20' 444 CY $553.50 $2,458
Total $2,458
Division 05 - Metals
05120 Structural Steel Shapes & Plates - Gc 527.00 LB $2.11 $1,111
Total $1,111
Division 11 - Equipment
11000 200 HP Vertical Turbine SE Pump 2 EA $65,734.00 $131,468
Total $131,468
Division 15 - Mechanical
12" 150# Fxf Awwa Butterfly Valve, No Op
15112 3.00 EA $3,669.84 $11,010
15114 12"- 200 Psi Ci Fxf Swing Check Valve 2.00 EA $8,565.04 $17,130
15121 12" Flex Cplg, Above Ground 3.00 EA $1,635.24 $4,906
15267 12" Sdr11 Hdpe Fabricated Tee 2.00 EA $2,221.23 $4,442
15267 12" Sdr11 Hdpe Fabricated 90° Elb 3.00 EA $1,620.57 $4,862
15267 12" Sdr 11 Hdpe Pipe In Open Trench 48.00 LF $48.54 $2,330
Total $44,679
Division 17 - Instrumentation and
Controls
17000 I&C Contingency for SE Pump Station 1.00 LS $18,121.54 $18,122
Total $18,122
Grand Total $401,021
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DETAILED COST ESTIMATE

Project: Daly City RW Pre-Design: Treatment Plant
Client: North San Mateo County Sanitation Date : May 31, 2017
District
Location: Daly City, CA By: EC
Element: 02 Membrane Filtration System Reviewed: DGB
SPEC. NO. DESCRIPTION QUANTITY UNIT UNIT COST SUBTOTAL TOTAL
Division 02 - Site Construction
Sheet Piling, 22#/Sf To 15' Deep, Driven,
02260 Pulled & Salvaged (Pits Only) 1,426.00 SF $40.74 $58,091
Sheet Piling, 22#/Sf To 15' Deep, Driven,
02260 Pulled & Salvaged (Pits Only) 483.00 SF $40.74 $19,676
Sheet Piling, 22#/Sf To 15' Deep, Driven,
02260 Pulled & Salvaged (Pits Only) 992.00 SF $40.74 $40,411
Structure/Pit Excavation, 4Cy Wheel Loader,
02300 Class B & C Material 199.33 CY $2.08 $414
Structure/Pit Excavation, 4Cy Wheel Loader,
02300 Class B & C Material 46.00 CY $2.08 $96
Structure/Pit Excavation, 4Cy Wheel Loader,
02300 Class B & C Material 146.96 CY $2.08 $306
02300 20 Cy Dump Truck, 30 Miles/Round Trip 199.33 CY $14.02 $2,794
02300 20 Cy Dump Truck, 30 Miles/Round Trip 46.00 CY $14.02 $645
02300 20 Cy Dump Truck, 30 Miles/Round Trip 146.96 CY $14.02 $2,060
Imported Pipe Bed & Zone/Confined
02300 Structure Backfill, Class B Material 4941 CY $88.36 $4,366
Imported Pipe Bed & Zone/Confined
02300 Structure Backfill, Class B Material 16.19 CY $88.36 $1,431
Imported Pipe Bed & Zone/Confined
02300 Structure Backfill, Class B Material 3444 CY $88.36 $3,043
Total $133,332
Division 03 - Concrete
03300 18" Edge Forms, Slab On Grade, Add 108.00 LF $26.19 $2,829
03300 18" Structural Flat Mat On Grade 19.56 CY $549.30 $10,744
03300 12" Straight Wall >8' High 37.04 CY $1,172.98 $43,447
03300 12" Elevated Slab To 14' High 13.04 CY $810.20 $10,565
03300 18" Structural Flat Mat On Grade 3.89 CY $549.30 $2,137
03300 18" Edge Forms, Slab On Grade, Add 34.00 LF $26.19 $891
03300 12" Straight Wall >8' High 11.11 CY $1,172.98 $13,032
03300 12" Elevated Slab To 14' High 259 CY $810.20 $2,098
03300 18" Edge Forms, Slab On Grade, Add 56.00 LF $26.19 $1,467
03300 18" Structural Flat Mat On Grade 10.89 CY $549.30 $5,982
03300 12" Straight Wall >8' High 26.96 CY $1,172.98 $31,623
03300 12" Elevated Slab To 14' High 726 CY $810.20 $5,882
Total $130,697
Division 11 - Equipment
11000 Strainers 1.00 EA $57,722.50 $57,723
11000 Membrane Package System 1.00 LS $2,749,554.00 $2,749,554
11000 Neutralization Equipment 1.00 LS $9,972.