DUDE K ENGINEERING+ENVIRONMENTAL

SEWER MASTER PLAN UPDATE
FINAL REPORT

June 2009 PREPARED FOR PREPARED BY

The City of Rancho Palos Verdes Dudek
30940 Hawthorne Bivd. 605 Third Street

Rancho Palos Yerdes, Ca 90275 Encinitas, CA 92024




City of Rancho Palos Verdes
! Sanitary Sewer Master Plan Update
June 2009

Table of Contents
[0 INErOQUCLION .ottt ees et ee st seasesraem bbb RS R bbb d bbb R b bR bbb bbb -1
| ] OVRIVIBIV cocrossenisssumsssnsssssnonssssssassassasmssnssasansoss S80S0 LA AR o AR B S TR RO -1
1.2 AuthioriZation and SCopie:c i A S s [-2
D B SO A B oo s gssmosnosrossmissnsssss oy 5 o081 0 S S I-3
20} EXBOHTINE SUIMMTVALY iuicucsvscssvomsssasissssesominssncerssus s s ess 558545 i 5 00 s eSS ORb Vo S TS 2-1
2.1 Overview of Collection Systems ACLIVItIES ... ssees 2-1
2.2 System Evaluation and Capacity Analysis FINAINES ..ot 2-1
2.2, ] COTY BESUIS. crsirorssassssssnssnssnsnasasnsssnasneonsesbitsi s shisesissvsessismoss i o e st bk o S i 2-1
2.2.2 California Integrated Water Quality System (CIWQS)......cooiirrrcenireciesianiassinnnees 2-5
2.2.3G|S Analysis'of Ageand Materials soamsmsmmiummmmsmnmin o 2-7
2.2 G P oy AT AIYS 8 smresmispsssysisnissmpnypesesocesceesirtss o e A A N LB S VB BSOS TY 2-10
T D R e O U RIS o0 vrvumasrsmnesoss ssewssisnorus s o4 A S AR DA AR AR 2-11
2.3 Physical Condition ASSESSMENT.......cuiueiicisrisrisssrsssissssssses st ssssssssssssssss st 2-12
2.4 Abalone CoVe SEWEL SYSTEIM ...t sas s st as s sassans 2-13
G T - ol o o) e of T e 2-14
3.0 RIS UV S 0N st v A A M S A 3-1
B | TG B TEITR csmimmnssviosinss s s o sm  T  Y  ¥  H BR Bo 3-1
0 S U 3-2
3.3 Collection System DeSCriPion ... sssssssssssssenss 3-3
3.4 ADAIONE COVE ...ttt bbb bbb bbb e 3-5
4.0 Bauls 0f Capatity BITAIFSIS .ormsmmsemmmscssssssrsnssinsssssmsssssnesssons AL S G SRR 4-1
T IO PR uooruasessssonssnss so0si s daais oo e s S S S S AR s 4-1
4.2 Pipeline Performante Criteria s s it sy e oo 4-4
5.0 Existing Collection Systemy Bvalualion. s ssmssimssmsiimamomesimsssmmmisisatoss 5-1
BT Lpdalingifhie G5 caumuncnnmmmsommmnsscommosmsommosevmmixssssmms oo e s sissisvssssss s niss 5-1
B.1.T GIS DALASELS ...euerrrerseeiceeessesseseseseeseessessesessessssassssssssssessass s s sas s sasesssassasssssssssssesssssssssassnees 5-3
5.2 Updating the Hydraulic Model ... ssssssssssssssssessessases 5-7
5:2.1 Abalone Love. IO IS s iwemssmossss s e s s s o s i 5-7
5.2.2 The ConVEYanCe SYSTOIM wuesssnsecsmssisssvsmsusssssssssses s s s sy 5-8
Bl B T 100! Tl O Stcvurnssusossunnummsissionsssaiscosnssssnsssss amenss i sishis vupu oot st o sve o so s v ooess s 5-9
5.3 ECTY INSPOO ION ccnunsvisrimamusmmsmmasssassosssmsssssisssmamamsseinivsssasssssssssss s s s somisses s s s sess e asse iss 5-11
5.3.1 Flow Generation and AllOCatioN.......cccncernmeinciimeiiisisessssssessesssssnsssssssssessssses 5-12
5.3.2 Capacity ANAIYSIS ..ot bbbt ss e 5-12
5.4 County CCTV Inspection (2005-2006/2007) ........coueririiviriensinrervervnnnesississsssssnsssssssssasns 5-16
5.5 Known Sanitary Sewer Overflows (SSOS) ... 5-17
5.5.1System Evalumation Conclustonuaumassmnmmmmaisssmsrenasnsmmsesiissinsssioomisns 5-19
6.0 Fiuture: Flow Prediclions. wmmsmsrsmassmmmsasimsemmmscmsiommmnsssmsssmsssisnamnmames 6-1
6.1 GENETAL.ueieeecicacireice sttt cr bbb e R R e 6-1
5.2, MAHE] PYEOIBLIONS ..oeinescarsssasarasssissssassimasanssemsassassannssassassmansasb Bl A S AR TG 6-2
6.3 ABAIOTIE OV yrausisinn v ms im0 A A I G N e sy 6-2

Table of Contents i DUDEK



City of Rancho Palos Verdes
! Sanitary Sewer Master Plan Update
June 2009
7.0 Capital IMprovemMeNnt Projects ... niiciisisisissnsissmsesssssssessssssssasssssssssssssssssssssss 7-1
Z.] Mainxenance and CCTY Inspection S OSES suseussumsisrissa s sy s s s i au g 7-1
724 CIP Proyject EVater i Thab O sus s o ssssmsss s i e s s s i s a s st 7-2
L3 AP Project CoOStS messsmssmmssismmsssssimsismss oo s e ooy s s esmssi s s iseiss 7-2
74 Year 2010 Pipeling Improvements....c. s sissssmmisss casssiseesisssvassiissoss 7-3
7.5 Year 2020 Pipeline IMProvemMeNts ... csemsessssssesesssseesmsensesssssssessessessssssrss 7-4
7.6 Conclusions and ReCOMMENAALIONS. ..o s ssssssssssssssssssssssssassss 7-5
Tables
Table 2«1 88Q Characteristics SMD CHents v i 2-5
Tablé 2¢2 Top 10580 EreqUehel L CHHRLY . ommmmmmmmsmsmassesmosssmemmommamsenamsmmm 2-6
Table 2-3 Pipe Rating and SIOPe..... ittt sranass 2-6
Table 2-4 Pipe Age DistribDUtiON......ciiiciii st ssss s sss e 2-7
Table 2-5 Pipe Material DistriDUTIe ey s i o o 2-8
Table 2-6 - Capacity Analysis Results ... s 2-10
Table 27 Capacity Related Projectswssasssimsnisimnsasismessssssisssiss s 2-11
Tible 2B CTY Projett SEhBIlE ..ccummmmmonmanmsmarmmmsmmmssssasmssasnmramasussammmmase 2-12
Table 2-2 Near Term GlPuvusrnsmmmsran s s i mvn s i ws s s s s s s s s 2-14
Table 3-1 Summary of City Conveyance Pipelines, Entire System.......vreccencicnicnininns 3-3
Table 3:2 Pipe. Age: DiSHDUEIDN. «cuwmmmmrmmrmnamavoransmmsmmmmmsmsmmr st ssssamsssmisns 3-4
Table 3-3 Pipe Material DistriDULION ...ttt ssssssenses 3-4
Table 3-4 Summary of City Conveyance Pipelines, Abalone Cove........cccoerivervrnnurnrniciciscinnnninns 3-5
Table 4-1 Flow Measurement Data (From 7-Day AVErage)..........msimimimmssmmiins 4-1
Table 5-1 Newly Digitized Featurmes . s s i s s n i 5-2
Table:5:2 Pipe Data Enfiies suswmumsmmwmmsmasmmmmmammaprarssaeasprssasmma sy 5-2
Table 5-3 MOdeled FEALUIES ... reorueiiecieireinieieeet ittt ettt ettt 5-7
Table 5-4 Model and Meter Flow COMPAriSONS ... nnsbasenes 5-12
Table 5-5 Capacity Performance (2009) ...t 5-13
Teble-5-8 AT TarC Batirigs s v s umssussisssmsmoimsis 5 e5isss s o0 sy s s s anis 5-16
Tiable 57 Strinctural Balling s st st s ot s 5-17
Table 5-8 880 I ara e e SEIC S umassunsswssssusnssssnsasstssnin s sssss sinssy s VoA STy 5-17
Table 5-2 Top 10880 Frequency LA County....cusmimsassmssssisissimosesssmsss 5-18
Table 5-10 Pipe Rating and SIOPe.......cinrimereniirssmsnsnimesssnasssiesesessesssssssasissssssessesseessssaessons 5-19
Table 7-1 CCTV Inspection and Cleaning ... rssssssssessessssessaresns 7-1
Table 7-2 Capacity RElAted PrOjOEtS i.omersrs itiiisilsarssms st sessssiissiis s s e s iy 7-3
Table -3 Summary-ClIP Tablewusesmssimrmsrmmmmissmm e s i e s 7-6
Figures
Figure |-1 City of Rancho Palos Verdes Study Area...........niimmmimsem: [-4
Figure 2-1 Typical TV Observation of Roots at Joint (2004) .......cc.ccoconrimviviencencnmnnvesensenserianens 2-3
Figure 2:2 Fats, Qils:and Grease [2004) ......cusmmummanisssaassansamaissssssosisass 2-3
Figiife 23 Roots fridin Service-Conhection (Z004]...cammmmmammsmrasmsssmsvasosessoses 2-4

Table of Contents ii DUDEK



City of Rancho Palos Verdes
! Sanitary Sewer Master Plan Update
June 2009
Figure 3-1 Rancho Palos Verdes VIEWS ... st ssssssessssaens 3-1
Figtire 3-2. Ruggad COaSIAL.....cammmismssssssmmsmsssssssnssossssssrmsnsssonssasi o Esbisaisssisssis oo ssioe s 3-2
Figure 3-3 Wastewater Colleetion SYSTIMia s wusissmemnimisims it e v snsnn 3-6
Figure 4-1 Flow Measurement RESUILS ..cvsissssisssmssinsimssmmsmssismismmeississmsisissismiessrismisssioss 4-2
Figure4:2. Hourly Pealdng Fackor s s wrisi diisisssivesess 4-3
Figure-4-3 Dillifidl HYAFBEEAphAEE RV . umommomsmnmmmasnmsmmmmmssmeemessammas sasmmmens 4-4
Figure 4-4 Depth/Diameter RatiO......ccimiiisiss s sesassasses 4-5
Figure 4-5 Flow Depth Relationships ......cmmnsnenicisnssisnsmssissssssissssosnsassanssasssnsssssstasssasees 4-6
Figure.5-| Collection System bY Year o mmramam i ipne s i s 5-4
Figure 5-2 Collection System by Pipe DIiameter ...........immmmmmsimscsamsssissssssmsssess 5-5
Figure 5-3 Callection System by Pipe Material..«.cummummmmmmmmmmammmmemsssasssmssises 5-6
Figure:5-4 Hydra Model of RPV SESEEIT ..comamammmimmmmmussmmsasminssmmmsimssmmssmomsomssasssses 5-9
Figure 5-5 Flow Injected From Parcels ... sssssssssassans 5-10
FIgure 5-6 CCTV CAMEIA ..ot isisssssissssssssssnssssassssssssssisssssss s sbesssssasssssssassssessesans 5-11
Figure 57 COTY TRUECKE....onuouenissssmsimssiss s s i s s G s e i 5-11
Figure 5-8 Existing Capacity RestriCtion S mmms ot i s s s s im s s 5-14
Figure 5-9 Capacity Restrictions Safety Factor = 2.5 cusunumnpmusssovnsapssrnmsspisgops 5-15
Figure 5-10 Area of CCTY Inspection By Year ... auwimmmmssimsasiasmsnssosssams 5-20
Figure §=11 Fiedqusicy 6FCC TV OBEEINGEIONS wammoxmmmmonmmmmimssmmssmmmismsmsnssennmoms 5-21
Figure 5-12 Known OVverflow LOCAtions........cceiiinmininiiccsisircsnssssss s nssssnssssssesees 5-22
FiguPe 5-13 PACP Grade.....ocinmusmmmmeissssnsmsessonsmansssossassssaseasosisshasitissaisiniisinimsmmmisms 5-23
Figure 6-1 Historical and Projected Population..csuaasmmasnanimmmimnsmisamimia 6-1
Figure 6-2 Future Capacity ResStriCtioNS s missimssossimsessisismmssssnesesssssssumns simsiismisinss dosavitsiassvosss 6-3
Figure 7-1 Priority Rankingcreswmmsnsmsmmsusomsmmpesiatamassmssmimsmsermns s 7-7
Figure 7:2 Capacity Related Projeets .. mmimsimmmmsmsmsmensmmssmmmveisssmsmmetmsssisssisins 7-8
Appendices

Appendic A — Hydraulic Model Resulti ciaisosisnsvmns seosmsm simen iissn s comm s ncastsansss A-1
APPENIN. B — AU O ZATIONY wrvsvvsoessyesns sy sy rm o S AR SR O A B-1
Appendix G-~ County CETV RESUILS...cicummmmimmsmmimmmamssmavsimessiseimmmsssriss iz C-1

Table of Contents iii DUDEK



City of Rancho Palos Verdes

! Sanitary Sewer Master Plan Update
June 2009

1.0 Introduction

1.1 Overview
The City of Rancho Palos Verdes owns the sewer collection system within the city limits.

The State Water Resources Control Board, through the 2006 Waste Discharge Requirements
(WDRs) requires monitoring and reporting for sanitary sewer systems to eliminate sanitary
sewer overflows (§50s). One of the State’s requirements are that owner/operators of sewer
systems (one mile or longer) must develop and implement a Sewer System Management Plan
(SSMP) specific to the sanitary sewer system. This update to the 2004 Sewer Master Plan will
include physical changes that have been made to the system since 2004 and provide information
needed to comply with the State’s Waste Discharge Requirements in addition to identifying
areas where improvements in the operations and maintenance of the system can be considered.

The collection system consists of privately owned laterals that extend from individual
properties to the City owned collection system located in the street, right of way or
easements. Private property owners with the exception of the Abalone Cove landslide area are
responsible for the operations and maintenance of their individual service laterals.

Los Angles County collects a fee from property owners in Rancho Palos Verdes for the
maintenance and repair of the sewer system excluding the Abalone Cove area. Maintenance
and repair activities that the Los Angeles County Department of Public Works, Consolidated
Sewer Maintenance District (LACSMD) perform, include video inspections, line cleaning,
repairing structurally deficient segments of pipe, unplugging blockages and cleaning up after
overflows. The City is responsible for the continuing operations of sewer collection system and
to identify and correct pipeline capacity related problems found within the system.

The Abalone Cove Sewer System is currently owned, operated and maintained by the City of
Rancho Palos Verdes. The city collects a fee from property owners through the Abalone Cove
Sewer Fee. The City is responsible for all aspects of operating and maintaining the system.
Maintenance activities for this system include line cleaning and video inspecting, lift station
repair and maintenance, grinder pump and lateral line repair and maintenance. The scope of
work for this study did not include an extensive evaluation of the new system. However a
preliminary evaluation of the Abalone Cove Sewer System was performed. It was determined
that the full operational costs associated with the system should be further evaluated.

Chapter | — Introduction I-1 DUDEK
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1.2 Authorization and Scope

To improve the management of the collection system assets, Dudek was contracted to prepare
a Sanitary Sewer Master Plan Update (SMPU 2009). The primary need for the update comes
from the additional sewers that have been constructed and changes in the regulations governing
sewer collection system that have occurred since the original 2004 Sewer Master Plan. The
focus of the SMPU 2009 was to update the basis of the original master plan and to comply with
the State’s Waste Discharge Requirements (WDRs). Council authorized this project at their
session held on August |9, 2008 (Appendix B)

The scope of work included the following items:

e Update the existing sewer GIS — adding Abalone Cover Sewer System and any new

developments, making changes accordingly

Measuring the current sewer system flow at key locations

Update the hydraulic model from the GIS

Recalibrate the model with current flow measurements

Update the future land use to reflect any changes in General or Specific Plans

Analyze the current and future capacity of the system

Update Capacity related project descriptions and costs

Define revised priority factors (proximity to storm drains, etc.)

Prepare prioritized Collection System Capital Improvements Program

Coordinate with City/County to determine the current physical condition assessments

Recommend System Evaluation programs (CCTV, Smoke Testing and Physical

Inspection) for SSMP compliance

e Revise the Sewer Master Plan to reflect new findings and to meet the requirements of
the SSMP

The updated GIS and the hydraulic model represent tools that are available for improved
management of the collection system asset. The analyses performed for this study also yield
valuable insight into the overall physical condition and operations of the system. This report
highlights the findings and makes specific recommendations related to improving and
maintaining the collection system.

To further clarify, in 2006, the State and Regional Water Quality Board adopted the Waste
Discharge Requirements that require the preparation of a Sewer System Management Plan
(SSMP) by all owners/operators of wastewater collection systems. The City owns the
wastewater collection system while the County Sewer Maintenance District (SMD) operates
and maintains the collection system except for the Abalone Cove system. The SMD has
prepared a general SSMP for its client cities that addresses some of the requirements of the

Chapter | — Introduction -2 DUDEK
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WDRs. The City is also responsible for preparing its own SSMP which includes elements not
specifically addressed in the County’s SSMP. This document addresses specific elements of the
System Evaluation and Capacity Assurance Planning (SECAP) not included in the LACSMD
SSMP. These elements will be included by reference in the City’s SSMP being prepared by John
Hunter and Associates, Inc.

The SMPU is organized by discussing the primary findings and recommendations in the
Executive Summary, followed by the detailed descriptions of the collection system
characteristics, capacity and system conditions, improvements required and the estimated costs

for these facility improvements.

1.3 Study Area

The City of Rancho Palos Verdes City Limits served as the logical boundary of the Study Area.
Certain homes located within the City of Rolling Hills Estates flow into the City of Rancho
Palos Verdes. As a result these areas are included in the hydraulic model. The Rancho Palos
Verdes City Limits / Study Area are shown in Figure |-1.

Chapter | — Introduction [-3 DUDEK
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Figure |-1 City of Rancho Palos Verdes Study Area
[] ROLLING HILLS ESTATES
[ ] ToRmANCE
FIGURE 1-1
CITY OF RANCHO PALOS VERDES STUDY AREA
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