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Chapter 1 Introduction

1.1 Authorization and Purpose

On January 10, 2020, the West Basin Municipal Water District (West Basin) Board of Directors
authorized the General Manager to enter into an agreement with HDR Engineering, Inc. for the
development of a Recycled Water Master Plan (Master Plan). The Master Plan evaluates existing
and future system conditions to identify and prioritize the potential construction of new facilities and
delivery laterals. The Master Plan provides a roadmap for the implementation of an updated Capital
Improvement Program and allows West Basin to effectively plan for changing water supply, demand,
and regulatory conditions over a 20-year planning horizon.

1.2 Background

Faced with a declining groundwater table and over-reliance on water from the West Coast
Groundwater Basin in the 1940s, water authorities recommended the establishment of a local
municipal water district. In 1947, voters approved their recommendation and West Basin was
formed. A year later, West Basin became a member agency of Metropolitan Water District of
Southern California (MWDSC), a 26-member agency that provides the region with imported water. It
is the sixth largest water district in California, serving approximately 885,000 residents.’

West Basin provides drinking and recycled water to customers within its 185-square mile service
area in southwest Los Angeles County, shown in Figure 1-1. West Basin’s mission is to “provide a
safe and reliable supply of high-quality water to the communities we serve.” The Water for
Tomorrow Program is West Basin’s approach to addressing and securing the service area’s water
future. Water for Tomorrow brings new emphasis to West Basin’s commitment to:

e Protect the District’s existing water supply;
o Diversify and augment the District’'s water supply portfolio; and
e Innovate to prepare for the future.

Recycled water is the cornerstone of West Basin’s efforts to increase water reliability by augmenting
local supplies. As a result of the extreme drought of the late 1980s and early 1990s, West Basin
leaders decided to diversify the agency’s water portfolio to include conservation and water reuse to
provide a more reliable supply of water for future generations.

In 1992, West Basin received state and federal funding to design and build a world-class, state-of-
the-art water recycling treatment facility in the City of El Segundo, with its own water education
center. The facility is capable of producing up to 40 million gallons (MG) of useable, treated, recycled
water every day, conserving enough drinking water to meet the needs of 80,000 households for a
year. The award-winning Edward C. Little Water Recycling Facility (ECLWRF) also houses a 60,000-
square-foot solar power generating system that has reduced emissions of carbon dioxide by over
356 tons in one year’s time. To date, $600 million in local, state, and federal funds have been
invested in this effort.

" West Basin MWD 2019 Comprehensive Annual Financial Report
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Figure 1-1. West Basin Municipal Water District Service Area
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West Basin receives secondary effluent from the City of Los Angeles’s Hyperion Water Reclamation
Plant (HWRP). West Basin’s ECLWRF and its four satellite treatment facilities produce five types of
customer-tailored, fit-for-purpose recycled water. West Basin provides recycled water to more than
400 industrial commercial and public facilities via more than 100 miles of dedicated purple pipe
distribution system. Recycled water customers include oil refineries, other industrial facilities,
commercial buildings, golf courses, parks, school districts, and Caltrans. Treated water is also
provided to the Water Replenishment District of Southern California (WRD) for a seawater intrusion
barrier to protect the local groundwater basin.

From 2010 through 2019, West Basin has produced more than 300,000 acre feet (AF) of recycled
water. Since its inception, West Basin has saved enough drinking water to meet the annual water
needs of nearly 8.3 million people and diverted that same amount of partially treated sewage from
being discharged to Santa Monica Bay.

1.3 Scope of Work

The preparation of this Recycled Water Master Plan included the following tasks:
1. Comprehensive Data Collection and Review

Demand Development Analysis

Development of a Customer Database

Existing and Future Treatment Plant Evaluation

Development of Hydraulic Modeling and Master Planning Criteria

Update and Calibration of the Hydraulic Model

Preparation of User's Manual for the Hydraulic Models

Existing System Analysis

© © N o g bk w Db

Future System Alternatives Analysis
10. Development of Capital Improvement Program
11. Development of the Draft and Final Report Document

12. Project Management, Meetings, and Presentations

1.4 Report Organization

The Recycled Water Master Plan has been structured to help the reader easily locate and identify
information needed regarding West Basin’s recycled water system. The report contains nine
chapters, followed by appendices that include supporting documentation for the information
presented in the report.

The report chapters are briefly described below:

Chapter 1 — Introduction. This chapter presents the goals and objectives of the Recycled Water
Master Plan.

Chapter 2 — Existing System Description. This chapter presents an overview of the components and
connectivity of West Basin’s recycled water distribution systems and treatment facilities.

January 14, 2022 | 1-3
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Chapter 3 — Recycled Water Demands. . This chapter provides an updated recycled water user
database of existing and potential new customers, their estimated recycled water demands, user
type, diurnal patterns, water quality needs, and seasonal peaking factors.

Chapter 4 — Recycled Water Supplies. This chapter provides a summary of the historical, existing,
and projected recycled water supplies required to meet the future recycled water demand.

Chapter 5 — Planning and Evaluation Criteria. This chapter summarizes the criteria established for
the development of the hydraulic/water quality models and for the analysis of the master plan
facilities.

Chapter 6 — Model Development. This chapter describes the development and calibration of West
Basin’s recycled water distribution hydraulic model. The model calibration included hydraulic
calibration and a water quality calibration of the Title 22 system model. As part of this project, a
single hydraulic model was created to incorporate the following systems:

o Title 22 Distribution System

o West Coast Barrier Water System

e Hyperion Secondary Effluent Pumping System (HSEPS)

e Chevron Low Pressure Boiler Feed System (LPBF)

e Chevron High Pressure Boiler Feed System (HPBF)

e Chevron Nitrified Water System

e Juanita Millender-McDonald Carson Regional Water Recycling Plant Brine Line
e Edward C. Little Water Recycling Facility Brine Line

e Juanita Millender-McDonald Carson LPBF System

e Juanita Millender-McDonald Carson Nitrified Water System

Chapter 7 — Existing System Evaluation. This chapter presents results of the analyses of the existing
hydraulic distribution systems and treatment systems. Recommended improvements are noted.

Chapter 8 — Future System Analysis. This chapter presents results of the analyses of the future
hydraulic distribution systems and treatment systems. Alternative scenarios for future expansion of
recycled water service from West Basin are presented.

Chapter 9 — Capital Improvement Program. This chapter presents the Capital Improvement Program
(CIP) for the West Basin recycled water treatment and distribution systems, including cost analysis
and scheduling of potential future facility improvements through 2040. The CIP has been prepared to
assist West Basin in planning and budgeting for the recycled water distribution system and treatment
plant rehabilitation and replacement (R&R) projects through year 2030.

Report references are included in Appendix A. Additional appendices are referenced throughout the
report.
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Chapter 2 Existing System Description

2.1 Overview of Recycled Water Program

This chapter describes West Basin’s existing recycled water supplies and water recycling treatment
and distribution facilities.

The Los Angeles Bureau of Sanitation’s (LASAN) Hyperion Water Reclamation Plant (HWRP),
located at the southeast corner of Vista Del Mar and Imperial Highway, is currently the sole source of
supply for West Basin’s water recycling treatment facilities and recycled water distribution systems.

West Basin owns and operates the Hyperion Secondary Effluent Pump Station (HSEPS) located at
HWRP which conveys secondary effluent for further treatment at West Basin’s water recycling
facilities.

In addition to the HSEPS, West Basin also operates the following four water recycling treatment
facilities:

e Edward C. Little Water Recycling Facility (ECLWRF) in El Segundo
e Chevron Nitrification Treatment Plant (CNTP) in El Segundo
e Torrance Refinery Water Recycling Plant (TRWRP) in Torrance

e Juanita Millender-McDonald Carson Regional Water Recycling Plant (JMMCRWRP) in
Carson

The CNTP, TRWRP, and JMMCRWRP are generally referred to as the Satellite Plants and are
described in detail later in this chapter. For the purposes of this chapter, the HSEPS is grouped with
West Basin’s water recycling treatment facilities because it is the beginning of West Basin’s water
recycling operations and the sole source of secondary effluent supply. The locations of these
facilities are shown in Figure 2-1.

Suez Water Environmental Services, Inc. (Suez) provides Operations and Maintenance of West
Basin recycled water facilities under a contract that extends through December 31, 2024. In April and
May 2020, HDR conducted virtual interviews and site visits with West Basin and Suez staff to better
comprehend and assess the existing water recycling treatment facilities. A summary of those site
visits is provided in Appendix B and the findings were incorporated into this Master Plan.
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Figure 2-1. Locations of West Basin Water Recycling Treatment Facilities
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2.1.1  Existing Water Recycling Treatment Capacities

The ECLWRF receives secondary effluent directly from the HWRP via a 60-inch diameter force main
from the HSEPS and produces disinfected tertiary water (or Title 22) for industrial and irrigation
applications. The remaining satellite treatment plants further treat Title 22 recycled water produced at
ECLWREF for specific refinery customers for cooling towers and boiler feed (BF) applications. The
ECLWRF and Satellite Plants allow West Basin to produce five types of designer water to meet end
user water quality needs:

1. Disinfected tertiary water for recycled water irrigation (Title 22)
2. Nitrified water for cooling towers (Nitrified)

3. Advanced purified recycled water for groundwater barrier injection and protection from
seawater intrusion (Barrier)

4. Single Pass reverse osmosis (RO) water for LPBF
5. Double Pass RO water for HPBF

The existing capacities of West Basin’s treatment facilities are summarized in Table 2-1. It should be
noted that the treatment capacities listed in Table 2-1 refer to all finished water qualities produced by
each facility. Although the HSEPS is a pump station, it was grouped in with West Basin’s treatment
facilities because it is the beginning of West Basin’s treatment process by feeding secondary effluent
from HWRP to ECLWRF. The simplified inter-facility process flow schematic shown in Figure 2-2
identifies the average production of each type of designer water for reuse from 2016 to 2019.

Table 2-1. West Basin Water Recycling Treatment Facility Capacities

Potential Expansion

West Basin Facility Existir(1rg;11 Eg)da)paci’ty 2%2;)5%5\;('1\/' igb N(—:Aar-Tcz‘Ar:qn;l (gapacity
(mgd)
HSEPS 70.0° -- --
ECLWRF 62.4 -- --
Title 22 40.0 - -
Barrier 17.5 -- --
Chevron LPBF (+ NRG) 1.7 (+ 0.5) - -
Chevron HPBF 26 -- --
CNTP 4.9 1.5° 6.4
Nitrified 4.9 1.5° 6.4
TRWRP 8.1 -- --
Nitrified 4.9 - -
LPBF 3.2 - -
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Table 2-1. West Basin Water Recycling Treatment Facility Capacities

Potential Expansion

West Basin Facility EXiS“r(‘gng da)pac”y 2'350;%5\/% iSb Near-Tt(%r:qrg dC)apacity
(mgd)
JMMCRWRP 6.0 17.0° 23.0
Nitrified 1.0 1.5¢ 2.5¢
LPBF 5.0 - -
- Microfiltration (MF) 4.0 - -
- Pall Ultrafiltration (PUF) 1.0 - -

a8 West Basin is contractually limited to 70 mgd average; HSEPS firm pumping capacity is 109 mgd but is currently
limited to 72 MGD based on available electrical transformer capacity to power three pumps in total.

b Expansion capacity from West Basin Recycled Water Master Plan (RWMP) (Carollo, 2009).

¢ JMMCRWRP Phase Il Expansion capacity to install membrane bioreactor (MBR) system; design completed in
2017. In June 2020, construction was put on hold.

Figure 2-2. West Basin Recycled Water Process Flow Schematic
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2.2 Hyperion Water Reclamation Plant

The HWRP is LASAN’s largest water reclamation plant that treats sewage from the City of Los
Angeles and many other cities in Los Angeles County. Solids residual flows produced by LASAN’s
Donald C. Tillman Water Reclamation Plant (80 mgd capacity) and Los Angeles-Glendale Water
Reclamation Plant (20 mgd capacity) are discharged back into the sewer for treatment at HWRP.

A study performed by LASAN (Carollo, 2012) identified the following influent flows for HWRP:
e  Minimum flow of 100 mgd
e Average dry weather flow capacity of 280 mgd
e Maximum monthly flow of 450 mgd

Since this study was performed, the HWRP influent flow has decreased to about 250 mgd (average)
and 330 mgd (peak) in 2020, while the low flows are only slightly lower, between 90 to 100 mgd.

A portion of HWRP secondary effluent is pumped by the HSEPS through a 60-inch diameter force
main approximately three miles to the ECLWRF, while the remainder is reused at HWRP or
discharged to the ocean outfall. Because HWRP is the sole source of water supply for ECLWREF,
West Basin is heavily reliant on the flow and water quality of HWRP secondary effluent. Additionally,
treatment system operations and programmatic decisions made by LASAN that affect HWRP
secondary effluent are likely to have downstream implications to West Basin facilities.

2.21 HWRP Treatment Process Impacts

The HWRP is a high purity oxygen wastewater treatment plant, which does not oxidize ammonia and
has a low solids retention time (SRT), or mean cell retention time (MCRT), of 1 to 2 days. For
comparison, a conventional activated sludge (CAS) treatment plant can have an SRT ranging from 3
to 15 days but typically has a target SRT of 4 to 6 days. A membrane bioreactor (MBR) treatment
process can have a longer SRT of 10 to 15 days. In general, a longer SRT results in the formation of
more stable and larger microbial population for biological treatment of organics from wastewater.

Interviews conducted with West Basin and Suez Operations staff indicated that the high purity
oxygen treatment process effectively treats smaller organic molecules; however, the larger organic
molecules with longer chains remain in the secondary effluent and total organic carbon (TOC)
concentrations are increasing in ECLWRF influent. Additionally, HWRP secondary effluent has
elevated, as well as variable levels of turbidity and iron, both of which affect membrane performance
at ECLWREF. Suez staff indicated that HWRP’s chemically enhanced primary treatment (CEPT)
process doses high amounts of ferric chloride.

Potential Future of HWRP

The Hyperion Water Reuse and Resiliency Program was formed as a partnership between the Los
Angeles Department of Water & Power (LADWP), LASAN, Water Replenishment District of Southern
California (WRD), and Metropolitan Water District of Southern California (MWD). LADWP released
the following statement in September 2019:

To address the need for a resilient and independent water supply for Los Angeles,
LADWRP is pursuing a major initiative aimed at maximizing production of purified

water from Hyperion Water Reclamation Plant to replenish the city’s groundwater
basins. The Hyperion Water Reuse and Resiliency Program will help meet Mayor
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Garcetti’s 2019 Green New Deal goal to recycle 100% of available treated
wastewater for beneficial reuse from Hyperion by 2035.

There are several components of the program, including production of up to 170 mgd of advanced
treated water at HWRP, storage of up to 450,000 acre-feet (AF) in local groundwater basins for
groundwater augmentation (GWA), and potential conveyance to the Los Angeles Aqueduct Filtration
Plant (LAAFP) and MWD’s Regional Recycled Water Program’s Backbone System.

The Hyperion Nitrified-Denitrified (NdN) MBR Pilot Facility is a joint effort between LASAN and West
Basin. This 1-mgd pilot facility will evaluate MBR, reverse osmosis (RO), and advanced oxidation
process (AOP) for two years. The pilot is an important step to determine log removal value (LRV)
credits with the California Division of Drinking Water (DDW) and LASAN'’s future plans to install an
MBR to treat all HWRP flow.

MBR upgrades at HWRP would occur in two phases. The first phase has a potential start date of
2030 and would include flows received by West Basin. The timeline to implement the second phase
and provide MBR treatment for the remaining HWRP flows is between 2035 and 2040.

It should be noted that West Basin has not yet received official confirmation or commitment from
LASAN regarding future HWRP improvements that would affect ECLWRF influent flow or water
quality.

2.2.2  Hyperion Secondary Effluent Pump Station

In 1991, West Basin contracted with the City of Los Angeles to receive up to 51 mgd of secondary
effluent from the HWRP for tertiary treatment by West Basin at the ECLWRF. In 2011, that
agreement was amended, allowing West Basin to increase the capacity of the HSEPS to 70 mgd
and requiring West Basin to provide sufficient electrical supply to operate the pump station. From
2016 through 2019, West Basin received on average 36.8 mgd (41,200 acre-feet per year [afy]) of
secondary effluent from HWRP.

According to the previous 2009 West Basin Recycled Water Master Plan (RWMP), HWRP treats
wastewater from two separate sources: coastal sewers with higher total dissolved solids (TDS) and
inland sewers with lower TDS. HWRP maintains separation of these two distinct sources resulting in
the south biological reactors and clarifiers receiving the lower TDS water (900 mg/L average),
constituting about 75 percent of the total plant flow. The HSEPS currently pulls source water from the
lower TDS effluent channel, but future growth in supply requirements may call for flows from the
higher TDS effluent channel.

West Basin’s HSEPS, located at the southwest corner of the HWRP, provides the only source of
water for West Basin’s recycled water system. Secondary treated effluent is pumped from the
HSEPS to ECLWREF via a 60-inch diameter force main. Improvements to the HSEPS were recently
completed in 2019, which increased the firm pumping capacity of the pump station from 51 mgd to
109 mgd and provided a secondary power supply source for increased reliability. Note that current
transformer capacity at the HSEPS currently limits the maximum pumping capacity to 72 mgd.

The HSEPS currently includes four original vertical turbine pumps and three new vertical turbine
pumps, the last of which was installed in 2019. A 3-megawatt emergency generator was installed
with the HSEPS improvements. Combinations of flow splits are possible, including all flow from the
original pump station with the new pump station off, and up to 72 mgd from the new pumps with the
balance provided by the original pump station. The firm capacity is limited by available power to the
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site; the 34.5 kilovolt (kV) transformer is capable of powering three 800 horsepower (hp) pumps (72
mgd) at any given time. Table 2-2 summarizes the HSEPS pump characteristics.

Table 2-2. HSEPS Pump Characteristics

Power/

Design | Design | Impeller Speed | Variable or Total

Capacity | TDH Dia Efficiency | (HP @ | Constant WR?

Manufacturer Model (gpm) (119) (in) (%) RPM) Speed (Ib-ft?)

1 Floway MKM/N 10,400 147 15.438 84 500 Constant 409
2 Floway MKM/N 10,400 147 15.438 84 500 Constant 409
3 Floway 28FKM 14,600 175 11.75 84 800 Variable 750
4 Johnston 33NLC 14,600 180 21.25 84 800 Constant 730
5 Goulds 26GHXC | 14,583 181 17.34 85.8 800 Variable 730
6 Goulds 26GHXC | 14,583 181 17.34 85.8 800 Variable 730
7 Goulds 26GHXC | 14,583 181 17.34 85.8 800 Variable 730

Operating pressure on the discharge side of the pumps depends on the flow of secondary
effluent being pumped. During August 2020, flows averaged 38.6 mgd, with an average
discharge pressure of 57.6 psi at the pump station and 14.0 psi at ECLWRF. An evaluation of
the condition of the current pump station was conducted in November 2020. Those findings are
described in the HSEPS Condition Assessment Technical Memorandum, which can be found in
Appendix C.

2.2.3 Hyperion Secondary Effluent Force Main

The 60-inch diameter polyvinyl chloride (PVC) lined reinforced concrete pressure pipe force main
conveys secondary effluent from the HSEPS to ECLWREF. Portions of the pipeline were constructed
in 1992 and 1995. The force main is approximately 14,770 lineal feet (2.80 miles) long with a static
lift of approximately 87 feet. There are ten vacuum valve locations along the pipeline, and no
isolation valves. The alignment of the force main is shown in Figure 2-3.

As noted during the calibration of the hydraulic model, in August 2020, the force main experienced
average and maximum velocities of 2.8 feet per second (fps) and 3.3 fps, respectively, based on 15-
minute SCADA system data sampling intervals.

A surge analysis of the HSEPS system was conducted in 2017 that predicted a maximum surge
pressure head of 221 feet and a minimum surge pressure head of -22 feet for a fraction of a second
at flows of 50, 54, and 60 mgd. Controlled venting features and redundant valves were
recommended to be provided for the vacuum valves anticipated to open during a surge event.
Confirmation from the pipe designer that the force main would be able to withstand the predicted
maximum and minimum pressures was also recommended (Flow Science, 2017).
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Figure 2-3. HSEPS Force Main Alignment
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2.3 Edward C. Little Water Recycling Facility

In 1995, the ECLWRF began producing recycled water in the City of El Segundo and is the largest
recycled water facility of its kind producing four types of designer water (Title 22, Barrier, LPBF, and
HPBF) on-site. West Basin’s Satellite Plants further treat Title 22 effluent from ECLWRF to produce
the fifth type of Nitrified water (Table 2-3). The ECLWRF has experienced five major construction
phases (Phase |, II, lll, IV, and V), with the latest major expansion being completed in 2014. The Pall
MF Expansion Project was completed in 2019 as an expansion to the Phase V. This highlights West
Basin’s continued efforts to make additional improvements to meet the unique needs of their
municipal, commercial, and industrial customers and supply the West Coast Basin Seawater Barrier
system.

The process flow schematic in Figure 2-4 shows the ECLWREF treatment trains and the phased
expansions to produce the different types of water tailored toward West Basin’s end users. The
ECLWREF receives all secondary effluent conveyed by the HSEPS and splits influent flow between
the Title 22 treatment process and the microfiltration/reverse osmosis (MF/RO) treatment processes.

Table 2-3. Types of Designer Water Produced at West Basin Facilities

West Basin Facility Designer (Product) Water Types

ECLWRF Title 22 « Non-potable irrigation
« Source water: « HRC, tertiary media filter, Cl disinfection (residential, commercial,
HWRP secondary effluent industrial)
o Satellite Plants
Barrier Water e Groundwater injection for
e Ozone, MF, RO, UV-AOP, decarbonation, Cl West Coast Basin Seawater
Barrier
LPBF Water e LPBF water for Chevron
¢ Ozone, MF, RO (Single Pass), decarbonation refinery
HPBF Water ¢ HPBF water for Chevron
e Ozone, MF, RO (Double Pass), decarbonation refinery
CNTP Nitrified Water ¢ Ammonia-free water for
e Source water: e BAF cooling towers at Chevron
ECLWRF Title 22 effluent refinery
TRWRP Nitrified Water ¢ Ammonia-free water for
e Source water: e BAF cooling towers at Torrance
ECLWRF Title 22 effluent refinery
BF Water e BF water for Torrance
¢ MF, RO (Single Pass), decarbonation refinery
JMMCRWRP Nitrified Water ¢ Ammonia-free water for
ECLWREF Title 22 effluent refinery
BF Water e BF water for Marathon
¢ MF, RO (Single Pass), decarbonation refinery

Source/Notes: BAF = biologically aerated filter; Cl = chlorine; HRC = high-rate clarifier; MF = microfiltration; RO =
reverse osmosis; UV-AOP = ultraviolet advanced oxidation process
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Figure 2-4. ECLWRF Process Flow Schematic
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2.3.1 Title 22 Treatment Process

For the Title 22 treatment process, ECLWRF influent mixes with return waste flow and is dosed with
coagulant (ferric chloride) and flocculant (cationic polymer) prior to entering the high-rate clarifiers
(HRC), which are referred to as the pretreatment Densadegs. The return waste flow is overflow from
three smaller HRCs, referred to as the backwash waste Densadegs, that treat backwash waste and
MF backwash generated on-site.

West Basin and Suez staff interviews indicate that this return waste flow is relatively constant
throughout the year; therefore, the internal waste can constitute 20 to 40 percent of the blended
influent to the Title 22 treatment process based on seasonal demand for Title 22 water. Solids
residual flows from the Densadegs go to the solids handling building for thickening, hauling, and
disposal. West Basin is currently performing a Solids Handling Study to evaluate alternatives for
solids handling and disposal at ECLWRF. Depending on the results of this study, West Basin may
replace the plate and frame filter presses with centrifuges or may stop dewatering of solids
altogether at ECLWRF and sending solids to the sewer.

HRC effluent flows into the tertiary mono-media (anthracite) filters prior to the chlorine contact basin
(CCB). There are two types of tertiary media filters at ECLWREF: Title 22 filters and converted Title 22
filters. The converted Title 22 filters have a deeper anthracite bed (4 to 6 feet); having previously
been used as pretreatment for the Barrier water.

West Basin has two on-site product tanks to store disinfected tertiary water until it is conveyed by the
product water pump station to the Title 22 distribution system. Some of the Title 22 water is reused
on-site as backwash water supply for the filters and other purposes.

2.3.2 MF/RO Treatment Process

For the MF/RO treatment process, influent is dosed with ozone and enters a contact basin prior to
MF treatment. Ozone is generated on-site from liquid oxygen (LOX) storage tanks. After ozone
pretreatment, flow is also dosed with chlorine (average of 8 mg/L) that combines with the ammonia in
HWRP secondary effluent to create chloramines prior to entering the MF membranes.

The Phase V expansion incorporated ozone (up to 12 mg/L) based on a study that concluded that
ozone pretreatment breaks down larger organics into smaller chains that decrease fouling potentials
on the MF membranes and reduced cleaning cycles. At the time of the study, ECLWRF had only MF
membranes that were made of polypropylene (PP) material, which could not handle a more
aggressive chemical cleaning that includes the use of chlorine (i.e., sodium hypochlorite, NaOCI).

West Basin later determined that higher ozone doses increased breakthrough of TOC, caused TOC
excursions in RO permeate for Barrier water, and increased demand in the UV-AOP because of the
increased formation of NDMA. Therefore, ozone doses are currently kept to 4 mg/L (West Basin and
Suez, 2017). At these doses, Suez staff indicate that they do not see a significant improvement in
membrane performance or reduced cleanings. Additionally, ECLWRF has replaced PP membranes
with polyvinylidene fluoride (PVDF) MF membranes, which can use a higher concentration of sodium
hypochlorite (2,000 to 3,000 mg/L) to more effectively clean organic foulants.

MF membrane trains were installed at ECLWRF as part of Phase Il, lll, IV, and V expansions and the
Pall MF Expansion Project added membranes to increase capacity. MF pretreatment includes either
300- or 500-micron strainers, autostrainers, and chloramination.

¢ Phase Il MF units are beyond useful life and were decommissioned in 2018.
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e Phase Il MF units are currently in standby mode and serve as Chevron BF backup MF
system.

¢ Phase IV MF units are submerged membranes that experience fouling issues when influent
iron is above 0.3 mg/L due to ferric chloride usage at HWRP.

e Phase V MF units, similar to all MF units, are pressurized membranes that can experience
rapid rises in transmembrane pressure (TMP) rise without proper pretreatment (i.e.
chloramination and additional coagulation with ferric chloride addition).

e Pall MF Expansion MF units are the same Phase V pressurized membranes system. Two
units were added to the Phase V system in 2019.

MF effluent is first collected in two holding basins (intermediate storage basin and MF clearwell) prior
to being pumped to the RO trains for further processing. MF effluent is dosed with sulfuric acid and a
scale inhibitor upstream of the cartridge filters to lower pH and mitigate silica sulfate scaling
potential. RO feed pumps pressurize flow to the 11 RO membrane trains installed during the five
construction phases of ECLWRF. Although some improvements and rehabilitation could be made to
the older RO trains to improve operation efficiencies and to optimize performance, however, Suez
Operations staff indicate that in general, the RO process functions well. Single Pass RO permeate is
split to three separate downstream treatment processes:

e UV-AOP system that doses hydrogen peroxide with UV photolysis for advanced oxidation to
destroy harmful trace constituents, decarbonation to raise pH, sodium hypochlorite dose for
residual (3 to 5 mg/L) and then pumped to the West Coast Basin Seawater Barrier.

e Decarbonation to raise pH and then pumped to the Chevron refinery as LPBF water.

e Second pass RO treatment (Trains 6, 7, and 8) and then pumped to the Chevron refinery as
HPBF water.

RO brine flows are conveyed through a brine line to the Hyperion ocean outfall.

The clean-in-place Waste Neutralization Tank receives and neutralizes clean-in-place waste flows
from the maintenance and recovery citric acid membrane chemical cleanings. The neutralized waste
is discharged to the LA County Sanitation Districts (LACSD) sewer line.

2.3.3 ECLWRF Brine Line

The ECLWRF Brine Line (Figure 2-5) conveys RO concentrate from ECLWRF to the Hyperion
Outfall located at the HWRP. The brine line consists of 18-inch diameter high density polyethylene
(HDPE) pipe and extends about 15,310 lineal feet (2.90 miles) north and west from ECLWRF to the
City of Los Angeles’s HWRP along the alignment shown in Figure 2-5. The brine flow from ECLWRF
discharges into a manifold located above the outfall at the HWRP. From 2016 through 2019,
ECLWREF discharged an average of 2.9 mgd of brine flow to the Hyperion Outfall.
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Figure 2-5. ECLWRF Brine Line Alignment
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24 Title 22 Distribution System

The West Basin service area encompasses approximately 185 square miles including 17 cities
serving a population of about one million. The 17 cities along with unincorporated areas served by
West Basin include:

e City of El Segundo e City of Compton

e City of Inglewood e City of Lomita

e City of Manhattan Beach e City of Palos Verde Estates

e City of Redondo Beach e City of Rolling Hills

e City of Hermosa Beach e City of Rancho Palos Verdes

e City of Lawndale e City of Rolling Hills Estates

e City of Gardena e City of West Hollywood

e City of Carson e City of Malibu

o City of Hawthorne e Unincorporated Los Angeles County

In addition, West Basin serves the Cities of Los Angeles and Torrance with recycled water, which are
outside of West Basin’s service area. As the terrain of the initial area served by the recycled water
system is mainly flat, the distribution system was designed as a single closed pressure zone.
Therefore, the existing distribution system does not have any intermediate pumping or storage
facilities, other than pumping and storage facilities at some of the treatment facilities and the
Torrance and Dominguez booster pump stations that serve small areas at the end of the distribution
system. The various types of recycled water product are directly pumped from the treatment facilities
to the customer sites. This current system configuration has been shown to limit West Basin’s
operational strategies and can cause problems with surge and water quality throughout the
distribution system.

As shown on the overall system schematic in Figure 2-6, the Title 22 Distribution System conveys
recycled water from ECLWREF to Title 22 customers as well as the satellite treatment facilities: the
JMMCRWRP in Carson, the TRWRP in Torrance, and the CNTP in El Segundo. During the calendar
year of 2019, ECLWREF distributed an average of 18.4 mgd of recycled water through its Title 22
distribution system. From 2016 through 2019, daily flows ranged from approximately 12.5 to 25 mgd.
Title 22 product water flows distinctly peak during the summer months and dip during the winter
months, because irrigation users (i.e., golf courses, parks) utilize more water during warmer months.
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Figure 2-6. Title 22 Distribution System
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2.4.1  Title 22 Product Water Storage

The Title 22 Product Water Storage Tanks, located at ECLWREF, consist of two 5.0-million-gallon
(MG) circular storage reservoirs. The reservoirs attenuate daily peaking of customer demands.

2.4.2 Title 22 Product Water Pump Stations

The Title 22 Product Water Pump Station at ECLWRF supplies flow to the entire Title 22 distribution
system. Since the distribution system does not have floating storage, the pump station also provides
pressure to the entire Title 22 distribution system.

The Title 22 Product Water Pump Station consists of two separate pump stations, one at each of the
storage tanks, each with two constant speed pumps and two variable speed pumps with
characteristics as summarized in Table 2-4. The firm capacity, which is the pumping capacity without
the largest pump in operation, is calculated to be 43,500 gallons per minute (gpm) (62.64 mgd).

Backup pumping capacity is provided by the Diversion Pump Station with a single 4,500-gpm
variable speed pump and two 8,000-gpm constant speed pumps.

The effluent pumping system consists of two constant speed pumps rated at 8,000 gpm (11.52 mgd),
two variable frequency drive (VFD) pumps rated at 8,000 gpm (11.52 mgd), three VFD pumps rated
at 4,500 gpm (6.48 mgd), and one VFD pump rated at 6,000 gpm (8.64 mgd). The variable speed
pumps control the distribution line pressure to 85 pounds per square inch (psi) at the pump station.
During high demand periods, additional pumps are placed online to maintain the pressure set point
(Title 22 Water Storage and Effluent Pumping SOP, West Basin).
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Table 2-4. Title 22 Product Water Pump Station Pump Characteristics

Design Design Power/ Variable/
Capacity TDH Impeller | Efficiency Speed Constant Total WR?

Manufacturer (gpm) (ft) Dia (in) (%) (HP @ RPM) Speed (Ib-ft2)*
1 2 Johnston 20EC 4,500 280 15.438 84.6 500 @ 1170 Variable | 4 Stage Vertical Turbine 106.03
1 3 Johnston 20EC 4,500 280 15.438 84.6 500 @ 1170 Variable | 4 Stage Vertical Turbine 106.03
1 5 Johnston 25NMC 8,000 280 16.188 91.1 700 @ 1185 Constant | 4 Stage Vertical Turbine 171.21
1 6 Johnston 25NMC 8,000 280 16.188 91.1 700 @ 1185 Constant | 4 Stage Vertical Turbine 171.21
2 1 Johnston 20EC 4,500 280 15.438 84.6 500 @ 1170 Variable | 4 Stage Vertical Turbine 106.03
2 2 Sulzer 20CC 6,000 293 15.5 87 500 @ 1780 Variable 2 Stage Vertical Turbine 56.98
2 3 Sulzer 24EC 8,000 293 18.375 86.5 700 @ 1185 Constant | 3 Stage Vertical Turbine 171.21
2 4 Johnston 25NMC 8,000 280 16.188 91.4 700 @ 1185 Constant | 4 Stage Vertical Turbine 171.21

* Total WR?, or moment of inertia, estimated by calculating motor moment of inertia, typically the largest contributor to the pump moment of inertia.
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24.3 Title 22 Pipelines

The Title 22 distribution system represents the majority of the pipelines within West Basin’s various
distribution systems. Table 2-5 presents the Title 22 distribution system pipelines by material and
diameter.

Table 2-5 indicates polyvinyl chloride (PVC) as the most prevalent pipeline material constituting
approximately half of the Title 22 system. About a quarter of the system is ductile iron pipe (DIP),
while approximately one-fifth of the system is welded steel pipe (WSP). Three percent of the system
is Cement Mortar Lined (CML) pipe, and four percent is of unknown material.

Table 2-5. Title 22 Distribution System Pipeline Summary

Pipe Material (feet) Total Length
Pipe Diameter
(in) ‘ PVC WSP Unknown (feet) (miles)
4 24 15,079 36 15,139 2.9
6 8,294 121,222 2,284 131,801 25.0
8 1,256 34,684 4,025 39,965 7.6
10 119 2,699 2,818 0.5
12 1,078 4,481 17,376 325 10,800 34,060 6.5
14 5 5 <0.0
16 16,269 75 10 16,354 3.1
18 58 58 <0.0
20 16,870 1,632 5 18,407 3.5
24 10,363 2,297 463 2 13,125 25
30 17,472 926 5,794 15 24,207 4.6
36 163 18,508 186 11,205 30,062 5.7
42 26,185 58,820 85,005 16.1
48 1,897 1,897 0.4
Total Length 11,723 111,314 196,001 78,966 14,898 412,903 78.2
Percent Material 3% 27% 47% 19% 4% 100%

2.4.4  Booster Pump Stations

There are two booster pump stations (BPS) in the Title 22 system, with pump characteristics
summarized in Table 2-6; one boosts pressure to serve the Dominguez Hills area in the City of
Carson and the other boosts pressure to serve the Anza Lateral area in the City of Torrance, as
shown in Figure 2-6.
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Dominguez Hills BPS

The Dominguez Hills BPS is located in the City of Carson near the intersection of Victoria Street and
Bishop Avenue. The booster pump station was constructed to provide recycled water to the
Dominguez Technology Center, in the City of Carson. The booster pump station project included a
20-foot by 30-foot concrete masonry building, two 40-hp vertical turbine pumps, one 7.5-hp jockey
pump, a sodium hypochlorite disinfection system, surge tanks, suction and discharge piping,
instrumentation, and programming.

Torrance BPS

The Torrance BPS and disinfecting facility were constructed in 2012 to support the Anza Lateral area
that currently serves 12 customers. The site is on the property of West High School. The booster
pump station includes five pumps and was designed to distribute 229 acre-feet of recycled water per
year to local parks, schools, and cemeteries for landscape irrigation use. As of 2020, the pump
station had yet to be activated as system pressures downstream of the pump station are sufficient to
satisfy customer demands. The District anticipates activating this pump station to offset the headloss
associated with future system expansion and the addition of demands downstream of the pump
station. However, the disinfection station at this site is currently in operation.

Table 2-6. Booster Pump Station Characteristics

Booster Design Impeller Power/
Pump Pump Capacity Diameter | Efficiency Speed
Station \[o} Manufacturer (gpm) () (%) (HP @ RPM)
D_ominguez 1 Goulds 3656M 1 150 73 8.625 65 7.5 @1750
e 2 Flowserve 10EML 2 450 204 8 80 40 @1750
3 Flowserve 10EML 2 450 204 8 80 40 @1750
Torrance 1 Peerless 9LA3 375 260 6.47 80.1 40 @1782
2 Peerless 9LAS 375 260 6.47 80.1 40 @1782
3 Peerless 9LA3 375 260 6.47 80.1 40 @1782
4 Peerless 6LB 4 150 106 3.82 69.1 10 @3510
5 Peerless 6LB 4 150 106 3.82 69.1 10 @3510

" Dominguez Hills BPS Pump 1 is constant speed, single-stage centrifugal design.
2Dominguez Hills BPS Pumps 2 and 3 are variable speed, five-stage vertical turbine design.
3 Torrance Hills BPS Pumps 1-3 are variable speed, eight-stage vertical turbine design.

4 Torrance Hills BPS Pumps 4-5 are variable speed, two-stage vertical turbine design.

245 Disinfection Stations

West Basin operates four disinfection stations within its Title 22 distribution system to boost chlorine
residuals in laterals experiencing water quality issues. The need for additional chlorine injection is
the result of the low velocities and long stagnation periods in the larger transmission pipelines
installed to accommodate future potential demand. The resulting lower chlorine residuals are
suspected of allowing microbial growth in the distribution system. Other water quality issues are
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experienced by customers located further away from the treatment facilities and disinfection stations,
where strength of the chlorine residuals degrade to levels well below what is required for effective
application. Locations of the disinfection stations are shown in Figure 2-6 and include the two
booster pump stations described in Section 4.4.

The American Honda Lateral Disinfection Station is located in the City of Torrance near the
intersection of Crenshaw Boulevard and Del Amo Boulevard. The disinfection station operates daily
from 12:00 am to 4:00 am and introduces a 12.5 percent hypochlorite solution via a chlorine pump
with a capacity of 2.0 gallons per hour (gph).

The Torrance Refinery Chlorine Disinfection Station is located downstream of the TRWRP
connection to the Title 22 system, west of 190" Street and Crenshaw Boulevard. The disinfection
station operates continuously and introduces a 12.5 percent hypochlorite solution via a chlorine
pump with a capacity of 2.0 gph.

The Dominguez Hills BPS includes a disinfection station. The disinfection station operates daily from
12:00 am to 4:00 am and introduces a 12.5 percent hypochlorite solution via a chlorine pump with a
capacity of 5.05 gph.

The Torrance BPS includes a disinfection station and is located in the City of Torrance near the
intersection of Crenshaw Boulevard and Del Amo Boulevard. The disinfection station operates daily
from 12:00 am to 4:00 am and introduces a 12.5 percent hypochlorite solution via a chlorine pump
with a capacity of 0.95 gph.

The disinfection stations provide an effective means of mitigating residual losses. However, the
ability to maintain effective chlorine residual and water quality depends on consistent daily usage of
recycled water and minimizing the age of the water in the system.

24.6 Recent and Planned Title 22 System Expansions

West Basin and the U.S. Army Corps of Engineers (USACE) - Los Angeles District have collaborated
on multiple lateral projects, including the construction of the Anza Avenue Lateral and Imperial
Avenue Lateral. The Anza Avenue Lateral Project included the installation of 14,500 feet of 8-inch
diameter, 6-inch diameter, and 4-inch diameter recycled water pipeline, providing recycled water to
parks and schools for landscape irrigation applications within the City of Torrance. The Imperial
Avenue Lateral Project included the installation of 4,700 feet of 6-inch diameter recycled water
pipeline, providing recycled water to parks and greenbelt for landscape irrigation application along
Imperial Avenue in the City of EI Segundo. West Basin and USACE continue to work together on
future lateral projects.

Additional feasibility studies have been conducted for expansion of the recycled water distribution
system since the last master plan, as described in the following sections. Some of these studies
have moved forward to the design and construction stages.

Palos Verdes Lateral Feasibility Study and Preliminary Design Report

Completed in 2016, the Palos Verdes Lateral Feasibility Study (AKM Consulting Engineers, 2016)
evaluated the feasibility of utilizing West Basin’s Torrance Booster Pump Station and Anza Lateral to
provide recycled water service to Palos Verdes Golf Course (PVGC) and other potential customers
(Figure 2-7). Note that since the completion of this study, refinements to this alignment have been
made as some of these customers have been connected.
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Figure 2-7. Proposed Palos Verdes Lateral Alignment
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According to the study, there were five planned recycled water customers (Saint James School, La
Paloma Park, Calle Mayor Middle School, South High School, and Jefferson Middle School), with an
average demand of 41.5 afy. West Basin identified seven potential customers (Richardson Middle
School, Riviera Elementary School, Los Arboles Park, Lago Seco Park, Walteria Park, Seaside
Elementary School and Sea Aire Golf Course) with an average demand of 55.0 afy. There are five
other customers (Lynn Middle School, South Bay Junior Academy, La Romeria Park, Bishop
Montgomery High School, and Arnold Elementary School), identified in the City of Torrance’s
Recycled Water Master Plan as potential recycled water customers. If all these customers are
provided recycled water service from the Anza Lateral and the future Palos Verdes Lateral, a total of
239 afy will be served. At the time of this Master Plan, twelve customers (Entradero Park, West High
School, Victor Elementary School, St. James Catholic School, Victor Park, Paradise Park, Anza
Elementary, a portion of the Anza Medians, Seaside Heroes Park, La Paloma Park, Calle Mayor
Middle School, South High School) have been connected to recycled water system; Jefferson Middle
School is not yet connected.

PVGC desires to receive recycled water from West Basin near Via Colusa and Paseo del Campo
through an extension of service on their property from Via Colusa/Paseo del Campo. In order to
optimize the pipe size and minimize pumping costs, demands to PVGC are anticipated be provided
over a 15-hour period when there are no other demands on the Anza/Palos Verdes Lateral.

With the maximum pressure of 132 psi at the discharge header (approximate hydraulic grade
elevation of 405 feet), the existing Torrance Booster Pump Station cannot convey flows to the
existing PVGC reservoir, which will have a highwater elevation of approximately 450 feet. The
Torrance Booster Pump Station can provide the peak hour nighttime demands with three main
pumps at a total head of 288 feet with the pumps operating at full speed. It can also provide the
daytime flow of 500 gpm to PVGC with two pumps at a total head of 301 feet at full pump speed. The
pump speeds will need to be adjusted to provide a constant pressure on the discharge side based
upon the suction pressure.

Delivery to PVGC will require a new in-line booster pump station, recommended to be located at
Lago Seco Park. To connect, the Anza Lateral pipeline would be extended south along Anza Avenue
to 236th Street, and east to Lago Seco Park to the pump station site. The discharge pipe would
follow 236th Street and Anza Avenue, cross Pacific Coast Highway, and continue along Vista
Montana, Paseo de Las Tortugas, Calle de Arboles, and Via Colusa to the PVGC at Paseo del
Campo.

The cost of the Anza Lateral Extension and Palos Verdes Lateral Pipeline was estimated to be $7.05
million, and cost of the Lago Seco Booster Pump Station was estimated to be $2.84 million. Service
laterals to the additional 17 identified customers were estimated to cost $5.74 million.

In 2018, West Basin retained KEH & Associates, Inc. to prepare a Preliminary Design Report (KEH,
2018), which included an analysis of the proposed Lago Seco Pump Station using the District’s
hydraulic model. The analysis demonstrated that the proposed pump station, supplied by the
Torrance Booster Pump Station was adequate for delivering the estimated nighttime and daytime
supplies based on the constraints and performance data available at the time. This report proposed
an alternative configuration of the pump station based on proposed cost savings, improved
operability and aesthetic benefit to the City of Torrance.

According to the PDR, the Lago Seco Pump Station (LSPS) would be near the intersection of Ocean
Avenue and 238! Street in the City of Torrance. It will operate in series with the existing Torrance
Booster Pump Station to deliver water to an open reservoir at the PVGC (Day Operation). The
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secondary mode of operation will be to provide irrigation flows to several recycled water customers
(Night Operation). The LSPS will include two sets of pumps to meet these two modes of operation.
The pumps selected are summarized in Table 2-7.

Table 2-7. Lago Seco Pump Design Criteria

Design Element/Description Value/Unit

Day Pumping
Number of Pumps 3 (2 duty + 1 standby)
Design Flow Rate Per Pump 250 gpm
Design TDH 330 feet
Type of Pump Centrifugal
Model Number (or equal) Grundfos CR64
Control VFD

Night Pumping
Number of Pumps 2 (1 duty + 1 standby)
Design Flow Rate Per Pump 70 gpm
Design TDH 220 feet
Type of Pump Centrifugal
Model Number (or equal) Grundfos CR15
Control VFD

Kenneth Hahn Recycled Water Lateral Feasibility Study

Completed in 2017, the Kenneth Hahn Recycled Water Lateral Feasibility Study (Lee & Ro, 2017)
evaluated an ultimate build-out of the existing Los Angeles County recycled water service area,
extending north into the California American Water service area to the northerly extent of Kenneth
Hahn State Recreational Area (KHSRA), the greater Baldwin Hills service area and potentially into
Culver City.

The current southern Los Angeles County recycled water service area terminates at an existing 36-
inch diameter recycled water pipeline located at the intersection of Florence Avenue and Prairie
Avenue, in the City of Inglewood. Portions of Los Angeles County, including the KHSRA, the City of
Baldwin Hills, Culver City, and portions of the City of Los Angeles currently use potable water for
irrigation purposes. The study was commissioned by West Basin, in conjunction with California
American Water Company, Golden State Water Company, Los Angeles Department of Water and
Power (LADWP), and Los Angeles County Parks and Recreation.

The study identified 631.5 afy in recycled water demand, which was subsequently refined by West
Basin staff to take into account drought related reductions in irrigation water uses at the proposed
sites and revised to 511.3 afy. The locations of the sites and proposed alignment of the pipelines are
shown in Figure 2-8 below. A pump station would be located where the pipeline crosses into Los
Angeles County, and a 1 MG storage tank would be located in the vicinity of the KHSRA. The
proposed project was divided into four phases and planning level costs were developed, as shown in
Table 2-8 below. West Basin is currently moving forward with predesign of Phase 1.
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Table 2-8. Kenneth Hahn Recycled Water Lateral Project Costs

Phase 1 Phase 2a Phase 2b Phase 3
Facility ($ millions) ($ millions) ($ millions) ($ millions)
Pipelines and Appurtenances 4.85 3.87 1.03 1.81
Pump Station (300 HP) 1.05 - - -
Storage (1 MG) 1.20 - - -
Land Costs 0.95 1.06 0.32 -
Additional Construction (54%) 4.35 2.66 0.74 0.98
Construction Total 12.40 7.59 2.09 2,79
Engineering and Admin (22%) 3.21 1.89 0.51 0.83
Total with Eng and Admin 15.61 9.44 2.60 3.47
Annual O&M 0.37 0.07 0.05 0.06

Source: Lee & Ro, 2017, Attachment 1, Construction Cost Details
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Figure 2-8. Proposed Kenneth Hahn Recycled Water Lateral Alignment
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Torrance Recycled Water System Expansion Feasibility Study

Completed in 2017, the Torrance Recycled Water System Expansion Feasibility Study (MNS
Engineers, 2017) evaluated opportunities to provide tertiary treated recycled water to customers
located in the City of Torrance and surrounding areas, including the City of Lomita, Harbor City, San
Pedro, Rolling Hills Estates, and Rancho Palos Verdes.

Two alternative conceptual designs were developed. The proposed alignments are shown in
Figure 2-9.

e Alternative 1, to be constructed in four phases to serve 923 afy at a cost of $38 million,
includes approximately 100,000 feet of 4-inch through 18-inch recycled water mains to serve
all the identified potential recycled water customers. The fourth phase includes a pump
station to provide service to the southern-most area of Rancho Palos Verdes and Harbor
City. The cost per AF was estimated to be $1,698.

e Alternative 2, to be constructed in three phases to serve 501 afy at a cost of $26.5 million,
includes approximately 75,000 feet of 4-inch through 10-inch recycled water mains and omits
customers in Rancho Palos Verdes and Harbor City to reduce overall infrastructure

requirements, allowing reduced pipe diameters in Phase 3. The cost per AF was estimated to
be $2,147.

Although the total cost for Alternative 1 is more than Alternative 2, the cost per AF of recycled water
served in Alternative 1 is less than Alternative 2 by approximately $450/AF.
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Figure 2-9. Proposed Torrance Recycled Water Pipeline Alignment
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City of Redondo Beach Recycled Water Expansion Assessment Study

Completed in 2017, the City of Redondo Beach Recycled Water Expansion Assessment Study (Woodard
& Curran, 2018, version 2) evaluated the expansion of West Basin’s recycled water distribution
system to serve additional sites or customers within the City of Redondo Beach. For this study, the
City of Redondo Beach staff identified customers with non-potable irrigation demands. These
customers were grouped into three major clusters: Northern, Mid-City and Southern, with demands
of 61.1 afy, 0.72 afy and 56.8 afy, respectively.

The recycled water pipeline alignments for the Northern, Mid-City, and Southern customers were
developed as six separate projects for this study. Project 1 serves Northern customers, Project 2
serves Mid-City customers, and Project 3 through Project 6 serve Southern customers.

e Project 1 comprises 7 potential phases with over 5 miles of new piping. The total project cost
is $5.7 million to serve 61.1 afy of demand.

e Project 2 is one phase with 3 separate laterals. The total project cost is $676,000 to serve
0.7 afy of demand.

e Project 3 comprises 3 potential phases with over 2 miles of new piping. The total project cost
is $2.4 million to serve 18.8 afy of demand.

e As an alternative to Project 3, Project 4 comprises 4 potential phases with 2 miles of new
piping. The total project cost is $2.3 million to serve the same 18.8 afy of demand as of
Project 3.

e Project 5 is a single-phase project with a total cost of a little over $1.6 million to serve 38 afy
of demand.

¢ As an alternative to Project 3, but with some potential to serve additional customers farther
south, Project 6 is a single-phase project with a total cost of over $2.4 million to serve 45.6
afy of demand.

Project 1 alignment to serve the Northern customers is shown in Figure 2-10. Alternative 1 for the
Mid-City and Southern customers serves the most combined volume under Projects 4 and 5; these
project alignments are shown in Figure 2-11.
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Figure 2-10. Proposed Redondo Beach Northern Allgnment (PrOJect 1)
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2.5 West Coast Basin Seawater Barrier Water System

For over 50 years, the West Coast Basin Seawater Barrier Project (WCBBP) has been operated to
protect groundwater from seawater intrusion. The West Coast Basin Seawater Barrier consists of
157 injection wells, along with 296 observation wells, strategically located to prevent seawater
intrusion into the West Coast Groundwater Basin. Since 1995, a blend of potable and advanced
treated recycled water has been injected: up to 50 percent (5,600 acre-feet per year [AFY] or 5
million gallons per day [MGD]) of advanced-treated recycled water was permitted for injection into
the Barrier. In 2006, the WCBBP was permitted to receive 100 percent advanced-treated recycled
water (19,600 AFY or 17.5 MGD)

Potable and advanced treated recycled water for the WCBBP is supplied at the Blend Stations,
located in the City of El Segundo, as shown in Figure 2-12. As part of LACDWP, the Los Angeles
County Flood Control District (LACFCD) owns and maintains the West Coast Basin Seawater
Barrier, from the Blend Stations to the injection wells. The Water Replenishment District of Southern
California (WRD) purchases all the water that is injected into the Barrier.

West Basin supplies advanced-treated recycled water (Barrier Water) from ECLWRF to the West
Basin BlendStation, where the Barrier Water is blended with imported potable water from
Metropolitan WaterDistrict of Southern California (MWD). The percentage of recycled water has
been steadily increasing since 1995, and as of 2020, the five-year running average recycled water
contribution exceeds 70 percent of overall supply to the Seawater Intrusion Barrier.

West Basin has made significant infrastructure improvement with Phase V construction and Phase V
expansion projects to increase recycled water injected into the Barrier with the goal of achieving 100
percent recycled water injection and provide a more reliable, high quality source of water to the
aquifer.

Prior to the Los Angeles Regional Water Quality Control Board (RWQCB) approval of 100 percent
recycled water injection, West Basin had to satisfy California DDW requirements verifying travel time
through, and recycled water content in, one or more of the three West Coast Basin aquifers.
Specifically, the District had to demonstrate 60 percent recycled water content in a monitoring well
located within a 12-month travel time from the barrier, in order to provide an early-warning system
and to demonstrate understanding of the groundwater flow regime. (Todd Groundwater, 2014)

The West Coast Basin Seawater Barrier Water System consists of the Barrier Product Water Pump
Station at ECLWRF and the West Basin Barrier Water Pipeline, conveying Barrier water from
ECLWREF to the Blend Station, which supplies recycled water to the West Coast Basin Seawater
Barrier. Figure 2-12 shows the West Coast Barrier System as well as the location of the West Coast
Basin Seawater Barrier.
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Figure 2-12. West Coast Barrier Water System
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2.5.1 Barrier Product Water Pump Station

The Barrier Product Water Pump Station contains six constant speed pumps with a firm capacity of
10,500 gpm (15.1 mgd). Equalization is provided by a 55,000-gallon clear well with approximately
0.5 MG of additional product water storage. Table 2-9 summarizes the individual pump
characteristics.

A control valve on the discharge pipe of the pump station maintains an approximate pressure of 70
psi on the downstream side of the valve. On the upstream side of the valve, the pump discharge
pressure is approximately 85 psi.

2.5.2 West Coast Barrier Water System

The Barrier Water Pipeline, consisting of 4,720 feet (0.89 miles) of 30-inch diameter cement mortar
lined (CML) and coated steel transmission main, conveys the Barrier water from ECLWRF to the
Blend Station, located north of the treatment facility on El Segundo Boulevard west of Nash Street in
the City of El Segundo.

253 Blend Stations

Barrier Water from ECLWREF is blended at two blending stations with imported water from MWD,
provided at the imported water connection WB-28 at about 90 psi. In the past 5 years, the blended
water consists of approximately 75 percent barrier water from ECLWRF and 25 percent imported
water from MWD. Recently in 2021, recycled water percent has been consistently at 95 percent and
above. The operation is flow-based with the Los Angeles County controlling the flow rates.
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Table 2-9. Barrier Product Water Pump Station Characteristics

Design Impeller Variable or Total
Capacity Dia Efficiency Constant WR?
Manufacturer (gpm) (in) (%) Speed (Ib-ft2)*
1 Johnston 1995 | 16CMC 1,750 220 11.5 86.2 300 @1790 Constant 6 stage Vertical Turbine 26.53
2 Johnston 1995 | 16CMC 1,750 220 11.5 86.2 300 @1790 Constant 6 stage Vertical Turbine 26.53
3 Goulds 1995 | 20EHC 4,200 176 12.5 87.9 300 @1180 Constant 3 stage Vertical Turbine 49.16
4 Sulzer 2006 18CC 3,500 220 12.9 61 150 @1790 Constant 2 stage Vertical Turbine 9.51
5 Sulzer 2006 18CC 3,500 220 12.9 61 150 @1790 Constant 2 stage Vertical Turbine 9.51
6 Patterson 2011 17JHC 3,500 240 10.75 81.2 270 @3332 Constant 3 stage Vertical Turbine 9.05

* Total WR?, or moment of inertia, estimated by calculating motor moment of inertia, typically the largest contributor to the pump moment of inertia.
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2.6 Chevron Nitrification Treatment Plant

Title 22 water from ECLWRF flows through a separate pipeline 1 mile north of ECLWRF to the CNTP
to produce 4.9 mgd of Nitrified water for cooling towers at the Chevron El Segundo Refinery,
currently owned by Chevron Corporation. The CNTP has four upflow biological aerated filters (BAF),
also referred to as Biofors, that perform nitrification to convert influent ammonia to nitrite and nitrate.
Sodium bisulfite, sodium hydroxide, and carbon dioxide are dosed upstream of the Biofors to remove
the chlorine residual, add alkalinity, and raise pH to mitigate nozzle scaling, respectively. A process
flow schematic of the CNTP is provided in Figure 2-13.

The Biofor units are sized based on ammonia loading and were designed to treat 1.25 mgd per
Biofor with original design ammonia concentrations of 18 to 22 mg/L in 1994. Since then, HWRP
secondary effluent ammonia concentrations have increased to 45 mg/L on average, which
subsequently increases concentrations in Title 22 water and CNTP influent. The CNTP continues to
operate at 1.25 mgd per unit with double the ammonia concentration resulting in ammonia
breakthrough in Biofor effluent. Biofor effluent is dosed with sodium hypochlorite into a breakpoint
reactor to provide enough contact time to convert any remaining ammonia into chloramines.
Between 2015 and 2019, the combined Biofor effluent had an average ammonia concentration
between 3.5 mg/L and 6.5 mg/L and the total cost of sodium hypochlorite used for breakpoint
chlorination at CNTP ranged between $220,000 and $433,000.

The ammonia-free (<0.1 mg/L), Nitrified water from the CNTP is pumped to the Chevron Refinery for
the cooling towers. A portion of the water is dosed with sodium bisulfite and used as backwash
supply, while backwash waste is discharged back to the Hyperion secondary effluent force main that
enters ECLWREF.

Cooling towers perform blowdowns to maintain efficient heat transfer and prevent scaling and
corrosion due to concentration of TDS, silica, and other constituents. Blowdown waste is discharged
into the sewers that flow to the wastewater treatment plant. If this constitutes a portion of the HWRP
secondary effluent that flows back into ECLWREF, then there is potential for increasing TDS
concentrations and other constituents over time.

During the staff interviews and site visit, West Basin and Suez Operations staff indicated that space
is limited on-site. Additionally, the chemical addition systems require upgrades to separate the
containment for reactive chemicals. The pumps, piping, and panels are in need of replacement due
to age and corrosion. Suez staff indicated that the CNTP electrical system is in need of an upgrade
because it has a common grounding wire that introduces safety and code compliance concerns.
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Figure 2-13. CNTP Process Flow Schematic
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2.6.1  Chevron Refinery Systems

The Chevron El Segundo Refinery, located adjacent to ECLWRF across Pacific Coast Highway,
receives three high purity water qualities, which include Nitrified, Industrial Single Pass RO, and
Industrial Double Pass RO. These three recycled water products are conveyed in three separate
distribution systems (Figure 2-14 through Figure 2-16) from ECLWRF and the Chevron Nitrification
Facility to the refinery for BF and cooling tower applications: the Chevron HPBF Water system, the
Chevron LPBF Water system, and the Chevron Nitrified Water system. These product water pipeline
alignments are shown later in this section in Table 2-13 and Table 2-14, respectively.
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Figure 2-14. Chevron Refinery High Pressure Boiler Feed Water System
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Figure 2-15. Chevron Refinery Low Pressure Boiler Feed Water System
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Figure 2-16. Chevron Refinery Nitrified Water System
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Chevron High Pressure Boiler Feed System

The Chevron HPBF pipeline consists of a 12-inch and 16-inch diameter PVC pipeline that conveys
Double Pass RO water from the HPBF Product Pump Station at ECLWREF to the Chevron on-site
HPBF Storage Tank. The pipe starts out as 12 inches in diameter at ECLWRF (265 feet) and
continues as a 16-inch diameter pipe from the boundary of ECLWRF to the boundary of the Chevron
El Segundo Refinery (8,860 feet). The pipe decreases to 12 inches in diameter on the refinery
property (905 feet). The total pipe length is approximately 10,030 feet (1.90 miles). Figure 2-14
shows the pipeline alignment from ECLWREF to the Chevron on-site HPBF Storage Tank.

The Chevron HPBF Product Pump Station consists of two variable speed, vertical turbine pumps.
The pump station has a firm capacity of 1,800 gpm. Table 2-10 summarizes the individual pump
characteristics.

Chevron Low Pressure Boiler Feed System

The Chevron LPBF pipeline consists of a 10-inch and 12-inch diameter PVC pipeline that conveys
LPBF RO water from the LPBF Product Pump Station at ECLWREF to the Chevron on-site LPBF
Water Storage Tank. The pipe starts out as 10 inches in diameter at ECLWRF (440 feet) and
continues as a 12-inch diameter pipe from the boundary of ECLWREF to the boundary of the Chevron
El Segundo Refinery (8,860 feet). The pipe returns to 10 inches in diameter on the refinery property
(1,100 feet). The total pipe length is approximately 10,400 feet (1.97 miles). Figure 2-15 shows the
pipeline alignment from ECLWRF to the Chevron on-site LPBF Storage Tank.

The Chevron LPBF Product Pump Station consists of three variable speed, vertical turbine pumps.
The pump station has a firm capacity of 1,200 gpm. Table 2-11 summarizes the individual pump
characteristics.

Chevron Nitrification System

The Chevron Nitrified Water System Pipeline consists of approximately 2,750 lineal feet (0.52 miles)
of 20-inch diameter pipe that conveys Nitrified water from the Chevron Nitrification Facility to the
cooling towers located at various sites within the Chevron El Segundo Refinery. Figure 2-16 shows
the pipeline alignment from the Chevron Nitrification Facility to the gate at the refinery.

The Chevron Nitrified Water Storage Tank provides suction to the High Service Pump Station. The
High Service Pump Station contains three pumps that pump the water to the cooling towers.

The Chevron Nitrified Water Product Pump Station, which is also referred to as the High Service
Pump Station, consists of three vertical turbine pumps. Two pumps are constant speed and one
pump is variable speed. The pump station has a firm capacity of 3,600 gpm. Table 2-12 summarizes
the individual pump characteristics.
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Table 2-10. Chevron HPBF Individual Pump Characteristics

Variable
Design Design | Impeller or Vertical
Pump Capacity TDH Dia Efficiency Constant Turbine
[\ [} Manufacturer | Model (gpm) (19) () (%) Speed Type
1 Afton GSV 1,800 152 14 80.1 100@1725 | Variable 2 stage 5.9
2 Afton GSV 1,800 152 14 80.1 100@1725 | Variable 2 stage 5.9

Table 2-11. Chevron LPBF Individual Pump Characteristics

Power/
Design Design | Impeller Speed Variable or | Vertical
Capacity TDH Dia Efficiency (HP @ Constant Turbine
Manufacturer | Model (gpm) (ft) (in) (%) RPM) Speed Type
1 Afton GSV 600 186 10 82 40@1700 Variable 5 stage 3
2 Afton GSV 600 186 10 82 40@1700 Variable 5 stage 3
3 Afton GSV 600 186 10 82 40@1700 Variable 5 stage 3

Table 2-12. Chevron Nitrified Water System Individual Pump Characteristics

Variable
Design Design | Impeller or Vertical
Pump Capacity TDH Dia Efficiency Constant | Turbine
[\[o} Manufacturer (gpm) (ft) () (%) Speed Type
1 Ingersoll 15M154 2,100 200 NA 83 150@1775 | Variable 3stage | 9.63
2 Ingersoll 15M154 1,800 200 NA 86 150@1775 | Constant | 2stage | 9.63
3 Ingersoll 15M154 1,800 200 NA 86 150@1775 | Constant | 2stage | 9.63

2.7 Torrance Refinery Water Recycling Plant

The TRWRP began operating in 1998 and is located in the City of Torrance on land leased from the
Torrance Refinery, which was purchased from the ExxonMobil Qil Corporation by the Torrance
Refinery Company LLC (TORC) in July 2016, and is now owned by PBF Energy. The TRWRP pulls
ECLWREF Title 22 water off the recycled water distribution system to produce up to 4.9 mgd of
Nitrified water for cooling towers and up to 3.2 mgd of LPBF water at the Torrance Refinery.

A process flow schematic of TRWRP is shown in Figure 2-17 and consists of a BAF treatment
process and an MF/RO treatment process. In the event of an issue with the Title 22 supply, this plant
has a swivel ell to switch to backup potable water that discharges directly into the Nitrified product
water tank, ahead of the MF system, and the MF filtrate break tank.

The BAF system at TRWRP consists of four Biofor units, which are sized the same as those at the
CNTP. Biofor influent consists of Title 22 water blended with MF backwash waste, which is high in
iron and solids. The TRWRP Biofors have the same issues as those at the CNTP regarding
breakthrough of ammonia due to increased influent concentrations. Sodium hypochlorite addition
and a breakpoint reactor converts ammonia to chloramines prior to discharge of Nitrified water to
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cooling towers in the Torrance Refinery. Backwash waste is discharged through the Torrance
Refinery in-plant sewer which is then discharged to the Los Angeles County Sanitation District
(LACSD) sewer system.

The MF/RO treatment process starts with 500-micron strainers. The MF membranes at TRWRP are
PP material, and if replaced, would be changed to PVDF to allow more aggressive and more
effective chemical cleans with chlorine. MF effluent is pumped to the RO process followed by
decarbonation for distribution as LPBF water. Only three of the four RO trains are operated
simultaneously for redundancy.

In general, the MF/RO system (membranes, housings, piping, and supports) is in poor condition due
to age and would require a significant rehabilitation to restore reliable production of BF water.
Additionally, the existing MF system cannot accommodate replacement membranes from many of
the qualified manufacturers available in the market today. RO concentrate (brine) is discharged to
the Torrance Refinery in-plant sewer system, which Suez staff believe flows to the Van Ness ocean
outfall.

The RO system has only a single point of power supply, which is a high risk for potential power
failure that could stop production of all LPBF water for the refinery. A project is being considered to
provide backup power to the Nitrified water system, but not the LPBF system. West Basin indicated
that the refinery is not as concerned with maintaining LPBF water, as it is a relatively low priority,
since it is not currently an issue and they have historically experienced short duration power outages.

In February 2015, an explosion occurred at the Torrance Refinery, and while it did not damage the
TRWREP, it significantly reduced recycled water demand at TRWRP for several months. Subsequent
replacement and changes to process equipment within the refinery continue to keep the demand low
for LPBF water.

2.7.1  Torrance Refinery Pipelines and Pump Stations

The TRWRP provides Nitrified and Single Pass RO water to the Torrance Refinery for cooling
tower and BF applications. TRWRP is located within the Torrance Refinery in the City of
Torrance and began operation in 1998. Average influent to the TRWRP from 2016 through 2019
was 5.7 mgd. The TRWRP treats Title 22 recycled water from ECLWRF with microfiltration and
RO to produce Single Pass RO, or BF water. The TRWRP also uses nitrification to remove
ammonia to provide Nitrified water for cooling tower applications. All pipelines and pump
stations are located on the refinery site and are owned and operated by the refinery.

2.8 Juanita Millender-McDonald Carson Regional Water Recycling
Plant

The JMMCRWRP is West Basin’s southernmost satellite plant located in the City of Carson and
began operating in 2000. The plant is supplied Title 22 water produced at ECLWRF from the
recycled water distribution system to produce up to 1.25 mgd of Nitrified water for cooling towers and
up to 5.0 mgd of LPBF water at the Carson Refinery, currently owned by the Marathon Petroleum
Corporation (Marathon). The refinery has access to groundwater wells that may be used around the
refinery instead of purchasing recycled water from West Basin; therefore, wet years may allow the
refinery to pump more well water and reduce demand for recycled water.

A process flow schematic of JMMCRWRP is shown in Figure 2-18, which is similar to the TRWRP.
The JMMCRWRP consists of a BAF treatment process and an MF/UF and RO treatment process. In
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the event of an issue with the Title 22 supply, this plant has a swivel ell to switch to backup potable
water as a supply source to both treatment process trains.

The BAF system at JMMCRWRP has one Biofor unit sized the same as those at the CNTP and
TRWRP. Biofor influent consists of Title 22 water blended with MF backwash waste and has the
same issues as those at the other Satellite Plants regarding ammonia breakthrough due to increased
concentrations from HWRP. Sodium hypochlorite addition and a breakpoint reactor converts
ammonia to chloramines prior to discharge. Unlike the TRWRP, the higher percentage of MF
backwash waste in Biofor feed to JMMCRWRP results in reduced water quality. The JMMCRWRP
has the ability to blend RO permeate into the Nitrified water to reduce TDS to the cooling towers in
the refinery. Biofor backwash waste is discharged to the LACSD sewer system.

The JMMCRWRP has MF membranes and ultrafiltration (UF) membranes as pretreatment for the
RO system. The UF membranes are in a portable container that runs parallel to the MF system and
can treat up to 1 mgd. Both the MF and UF membranes are PVDF material and are due for a
replacement soon. MF and UF filtrate is collected in a common tank and pumped to the RO process
followed by decarbonation for distribution as LPBF water.

RO concentrate (brine) is discharged 1.25 miles south to the LACSD Joint Water Pollution Control
Plant (JWPCP). A previous study evaluated the feasibility of using JWPCP effluent as source water
to the IMMCRWRP and determined it best to maintain source water from ECLWRF because the
JWPCP is also a high-purity oxygen plant with a short SRT (like HWRP), but has higher TDS levels
due to more industrial contribution to sewers.

Treatment and conveyance components of the JMMCRWRP do not have a fully redundant power
supply for critical assets, such as the product pumps. This is a high risk for potential power failure
that could stop supply of LPBF and/or Nitrified water to the refinery. As part of the Phase Il
Expansion Project starting in June 2021, a new standby 600kW generator will be installed to provide
redundant power. Specifically, the generator will power Panel H96, Panel H97, a RO flush pump, a
40HP Biofor process blower, and two (2) 200HP RO product water pumps. This is planned to be
online by March 2023.

Unlike many of other West Basin’s treatment facilities, the JMMCRWRP has land available for
potential expansion. The treatment processes occupy only 2 acres of the site’s total 4.7 acres. West
Basin completed the design of the JIMMCRWRP Phase Il Expansion Project in 2017, which
incorporated a 2 mgd capacity tertiary MBR (tMBR) treatment process to reliably produce a total of
2.45 mgd of Nitrified water from the tMBR and offloaded Biofor unit. The tMBR and CEMF systems
are intended to increase capacity and improve reliability of the recycled water deliveries to Marathon.

On March 19, 2020, Governor Gavin Newsom issued a stay-at-home order due to the rapid increase
in the number of COVID-19 cases in an effort to slow the spread. From early to mid-2020, the White
House Administration and governors in other states implemented similar orders and guidelines. This
caused a significant and sudden drop in demand for oil and gasoline, which decreased production for
refineries around the world.

As the economic impacts of COVID-19 continued through 2020, Marathon’s ability to commit an
investment to the Phase Il Expansion Project and installation of a tMBR system continued to be
delayed. On January 5, 2021, Marathon confirmed that the current economic climate will not allow
them to commit funds to the construction of the tMBR system at this time.

Given Marathon'’s inability to proceed at this point with the tMBR system, West Basin decided to
proceed with the construction of the CEMF portion of the Phase Il Expansion Project, including other
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ancillary improvements. This will allow necessary upgrades and capacity expansion to be

implemented at the Carson satellite facility, and allow West Basin to utilize the SRF loan/grant
funding under the SWRCB imposed deadlines.
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Figure 2-17. TRWRP Process Flow Schematic
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Figure 2-18. JMMCRWRP Process Flow Schematic
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2.8.1 JMMCRWRP Pipelines and Pump Stations (Formerly BP)

The JMMCRWRP serves the Carson Refinery, which is located at the southeast corner of
Wilmington Ave and E. 223rd Street in the City of Carson. The Carson Refinery receives Single Pass
RO and Nitrified water from JMMCRWRP via two separate conveyance pipeline systems for BF and
cooling tower applications. Within the Carson Refinery, the Single Pass RO and Nitrified water is
blended after delivery to a flow-metering vault. The blended water consists of approximately 83
percent Single Pass RO and the remainder is made up of Nitrified water. The remaining 17 percent
of the Single Pass RO water is further treated through an additional RO treatment system located
within the refinery for HPBF water applications. Brine from the RO process is discharged from the
JMMCRWREP via a dedicated brine line.

JMMCRWRP Brine Line

The RO concentrate collected from JMMCRWRP is discharged to the JMMCRWRP Brine Line,
which consists of 14-inch diameter standard dimension ratio (SDR) 11 HDPE and PVC C905 pipe.
The brine line extends approximately 28,400 feet (5.38 miles) south and west to LACSD’s JWPCP in
the City of Carson.

The brine flow in the pipeline is conveyed by the discharge pressure applied at the RO trains at
JMMCRWRP. A standpipe is located at the discharge point to the JWPCP outfall to prevent backup
of the brine line. A bypass allows diversion flow of brine into the Dominguez Channel midway down
the brine line in event of an emergency. The alignment of the brine line is shown in Figure 2-19.

JMMCRWRP Reverse Osmosis Pipeline

The JMMCRWRP RO pipeline consists of 2,710 feet of 30-inch diameter DIP (Class 200 and 300)
and 3,270 lineal feet of 24-inch diameter DIP (Class 250) segments. The pipeline is initially sized as
30-inch diameter from JMMCRWRP to the intersection of Carson Street and Wilmington Avenue.
Since Wilmington Avenue is heavily congested with oil pipelines and other utilities, the pipeline was
reduced to 24-inch diameter from Carson Street to the Carson Refinery. The total length of the
pipeline is approximately 1.13 miles from JMMCRWRP to the Carson Refinery on-site blending
station. Figure 2-20 shows the pipeline alignment from JMMCRWRP onto the Carson Refinery site.

JMMCRWRP Reverse Osmosis Product Pump Station

The JMMCRWRP Reverse Osmosis Product Pump Station consists of three variable speed,
centrifugal pumps. The pump station has a firm capacity of 3,450 gpm. Table 2-13 summarizes the
individual pump characteristics.

JMMCRWRP Nitrified Water Pipeline System

The JMMCRWRP Nitrified water pipeline consists of approximately 1.17 miles of 12-inch diameter
DIP (Class 350) from JMMCRWRRP to the Carson Refinery on-site blending station. Figure 2-21
shows the pipeline alignment from JMMCRWRP to the Carson Refinery.

JMMCRWRP Nitrified Water Product Pump Station

The JMMCRWRP Nitrified Water Product Pump Station consists of two variable speed, centrifugal
pumps. The pump station has a firm capacity of 625 gpm. Table 2-14 summarizes the individual
pump characteristics.
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Flgure 2-19. JMMCRWRP Brine Pipeline Alignment
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Figure 2-20. JMMCRWRP Reverse Osmosis Water System
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Figure 2-21. JMMCRWREP Nitrified Water System
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Table 2-13. JMMCRWRP RO Product Pump Station Characteristics

Design Design Impeller Variable or
Capacity TDH Dia Efficiency Power/ Speed Constant Total WR?
Pump No. Manufacturer (gpm) (ft) (in) (%) (HP @ RPM) Speed (Ib-ft2)*
1 Goulds 3410 1,725 320 9.5 83 250@3600 Variable Centrifugal 7.2
2 Goulds 3410 1,725 320 9.5 83 250@3600 Variable Centrifugal 7.2
3 Goulds 3410 1,725 320 9.5 83 250@3600 Variable Centrifugal 7.2

* Total WR?, or moment of inertia, estimated by calculating motor moment of inertia, typically the largest contributor to the pump moment of inertia.

Table 2-14. JMMCRWREP Nitrified Product Pump Station Characteristics

Design Design Impeller Variable or
Capacity TDH Dia Efficiency Power/ Speed Constant Total WR?
Pump No. Manufacturer (HP @ RPM)
1 Goulds 3410 625 345 9.375 75 100@3600 Variable Centrifugal 1.86
2 Goulds 3410 625 345 9.375 75 100@3600 Variable Centrifugal 1.86

* Total WR?, or moment of inertia, estimated by calculating motor moment of inertia, typically the largest contributor to the pump moment of inertia.
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2.9 Water Quality Requirements

The following section discusses the water quality criteria and guidelines for the five different types of
designer water that West Basin’s treatment facilities produce for their customers: Title 22, Nitrified,
Barrier, LPBF, and HPBF.

2.9.1 ECLWREF Title 22 Discharge Permit

The ECLWREF Title 22 water is regulated by the California RWQCB Los Angeles Region 4, Order
No. 01-043 (File No. 94-062) (Table 2-15).

The California Code of Regulations, Title 22, Division 4, Chapter 3, Recycling Criteria, specifies
treatment processes for ensuring proper disinfection of recycled water. It also details requirements
for limiting public contact with recycled water to protect public health. Since ECLWRF produces
disinfected tertiary recycled water (i.e., Title 22 water), which is a filtered and subsequently
disinfected wastewater, it must meet the following criteria:

a) The filtered wastewater has been disinfected by either:

(1) A chlorine disinfection process following filtration that provides a CT (the product
of total chlorine residual and modal contact time measured at the same point)
value of not less than 450 milligram-minutes per liter at all times with a modal
contact time of at least 90 minutes, based on peak dry weather design flow; or

(2) A disinfection process that, when combined with the filtration process, has been
demonstrated to inactivate and/or remove 99.999 percent of the plaque-forming
units of F-specific bacteriophage MS2, or polio virus in the wastewater. A virus
that is at least as resistant to disinfection as poliovirus may be used for purposes
of the demonstration.

b) The median concentration of total coliform bacteria measured in the disinfected effluent
does not exceed an MPN of 2.2 per 100 milliliters utilizing the bacteriological results of
the last seven days for which analyses have been completed and the number of total
coliform bacteria does not exceed an MPN of 23 per 200 milliliters in more than one
sample in a 30 day period. No sample shall exceed an MPN of 240 total coliform bacteria
per 100 milliliters.

Note: MPN is most probable number
According to Water Reuse: Issues, Technologies, and Applications, a minimum residual chlorine of
1.0 mg/L is recommended to limit the regrowth of microorganisms within the distribution system.

Table 2-15. Title 22 Permitted Water Quality Requirements

Turbidity Nephelometric 2 (average day)
Turbidity Unit (NTU) 5 (more than 5% of time over 24
hours)
10 (instantaneous)
Biochemical oxygen demand (BODs) at 20°C mg/L 20
Oil and grease mg/L 10
Suspended solids (SS) mg/L 20
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Table 2-15. Title 22 Permitted Water Quality Requirements

Settleable solids ml/L 0.2
TOC mg/L 20
TDS mg/L 800
Chloride mg/L 250
Sulfate mg/L 250
Boron mg/L 1.5
Nitrate + Nitrite (sum as nitrogen) mg/L 10
pH s.U. 6.5t085

@ Order No. 01-043 (File No. 94-062), RWQCB Los Angeles, Region 4.

2.9.2 Title 22 Irrigation Guidelines

Water quality guidelines for irrigation were developed by the University of California, Committee of
Consultants and are shown in Table 2-16. According to Salt-Affected Turfgrass Sites: Assessment
and Management, the combination of high nitrogen levels and frequent irrigation has several
adverse effects including:

o Excessive growth;

e Reduced heat stress tolerance;

¢ Reduced cold and drought tolerances;

¢ Reduced wear-resistant turf;

e Increased opportunity for invasive plant infestation; and
¢ Increased disease and weed problems.

The successful long-term use of irrigation water depends more on rainfall, leaching, soil drainage,
irrigation water management, salt tolerance of plants, and soil management practices than upon
water quality itself.

Since salinity problems may eventually develop from the use of any water, the following guidelines
are given, should they be needed, to assist water users to better manage salinity in either
agricultural or community-based irrigation:

o Irrigate more frequently to maintain an adequate soil water supply.
e Select plants that are tolerant of an existing or potential salinity level.
e Routinely use extra water to satisfy the leaching requirements.

o If possible, direct the spray pattern of sprinklers away from foliage. To reduce foliar
absorption, try not to water during periods of high temperature and low humidity or during
windy periods. Change time of irrigation to early morning, late afternoon, or night.

¢ Maintain good downward water percolation by using deep tillage or artificial drainage to
prevent the development of a perched water table.
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e Salinity may be easier to control under sprinkler and drip irrigation than under surface
irrigation. However, sprinkler and drip irrigation may not be adapted to all qualities of water
and all conditions of sail, climate, or plants.

Water quality guidelines were identified for drip irrigation in order to avoid or mitigate potential
plugging of nozzles (Table 2-17). West Basin self-imposes other limitations on ECLWREF Title 22
effluent to reduce potential issues downstream. For example, Suez staff target a maximum iron
concentration of 0.5 mg/L in Title 22 water.

Table 2-16. Title 22 Water Quality Guidelines for Irrigation

Parameter Established Criteria Degree of Use Restriction®¢4

Slight to Moderate Severe

Salinity (affects crop water availability)
Electrical Conductivity (EC) dS/m <0.7 0.7-3.0 >3.0
TDS mg/L <450 450 — 2,000 >2,000
Infiltration (affects infiltration rate of water into the soil)
aSAR® =0-3, and ECw (meq/L)0-52 >0.7 0.7-0.2 <0.2
= 3-6, and ECw >1.2 1.2-0.3 <0.3
=6-12, and ECw >1.9 1.9-0.5 <0.5
=12-20, and ECw >2.9 29-13 <1.3
= 20-40, and ECw >5.0 50-29 <2.9
Specific ion toxicity (affects sensitive crops)
Sodium (Na)
Surface irrigation, SAR (meq/L)%5 <3 3-9 >9
Sprinkler irrigation, Na* mg/L <69 >69
Chiloride (CI)
Surface irrigation, CI mg/L <142 142 — 355 >355
Sprinkler irrigation, CI- mg/L <106 >106
Boron (B) mg/L <0.7 0.7-3.0 >3.0
Bicarbonate (HCOs3) mg/L <92 92 - 518 >518
pH - 6.5 — 8.4 (normal range)
Ammonia as N, (NHs-N) mg/L (see combined N
values below)
Nitrate as N, (NO3-N) mg/L (see combined N
values below)
Total Nitrogen (TN) mg/L <5 5-30 >30
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Table 2-16. Title 22 Water Quality Guidelines for Irrigation

Parameter i Established Criteria Degree of Use Restriction®¢4

Slight to Moderate

a Adapted from University of California Committee of Consultants (1975); Guidelines for interpretation of water
quality for irrigation (Ayers and Westcot, 1984).

b Method and Timing of Irrigation: Assumes normal surface and sprinkler irrigation methods are used. Water is
applied as needed, and the plants utilize a considerable portion of the available stored soil water (50% or more)
before the next irrigation. At least 15 percent of the applied water percolates below the root zone (leaching fraction
[LF] > 15%).

¢ Site Conditions: Assumes soil texture ranges from sandy loam to clay with good internal drainage with no
uncontrolled shallow water table present.

d Definitions of "The Degree of Use Restriction" terms:

None = Reclaimed water can be used similar to the best available irrigation water.

Slight = Some additional management will be required above that with the best available irrigation water in terms of
leaching salts from the root zone and/or choice of plants.

Moderate = Increased level of management required and choice of plants limited to those which are tolerant of the
specific parameters.

Severe = Typically cannot be used due to limitations imposed by the specific parameters.

¢ Permeability is evaluated based on the combination of the adjusted sodium adsorption ratio (aSAR) and electrical
conductivity (EC) values.

Table 2-17. Title 22 Water Quality Guidelines for Potential Plugging of Drip Irrigation

Parameter i Degree of Potential Restrictions on Use?
Little Slight to Moderate Severe
Physical
Suspended solids mg/L <50 50 - 100 >100
Chemical
TDS mg/L <500 500 — 2,000 >2,000
Manganese mg/L <0.1 0.1-15 >1.5
Iron mg/L <0.1 0.1-15 >1.5
Hydrogen sulfide mg/L <0.5 05-2.0 >2.0

a Adapted from Nakayama, 1982.

2.9.3 Nitrified Water Quality

Nitrified water is produced at the Satellite Plants from ECLWREF Title 22 effluent. The water quality
goals for the Nitrified water supplied by CNTP, TRWRP, and JMMCRWRP are shown in Table 2-18.

Table 2-18. Nitrified Water Quality Requirements

pumho/cm 3,000 1,000 (ave)b

1,350 (max)
Alkalinity, as CaCOs mg/L 308 350 -
Sulfate mg/L 311 600 -
Chloride mg/L 355 450 -
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Table 2-18. Nitrified Water Quality Requirements

Calcium mg/L 162.5 60 (ave)®
100 (max)
Magnesium mg/L - 40 24 (ave)®
29 (max)
Hardness, as CaCOs mg/L 306 360 -
Potassium mg/L - 20 -
Silica (SiOz2) mg/L 30 35 22 (ave)®
28 (max)
Ammonia, as N mg/L 0 1.6 0.1 (ave)®
0.1 (max)
Nitrate, as N mg/L 167.5 - -
Nitrite, as N mg/L <0.1 - -
Iron mg/L - 1.0 -
Total Phosphorus, as P mg/L 14.6
Total Dissolved Phosphorus, as P mg/L 12.8
Phosphate mg/L - 15 -
Total Suspended Solids (TSS) mg/L - 5 -
Chemical Oxygen Demand (COD) mg/L - 90 -
BOD mg/L 53 - -
TOC mg/L 10 - -
Total Suspended Solids (TSS) mg/L 12 - -

2 Unit Process Guidelines for the West Basin Nitrification Facility at Chevron, Water quality goals for cooling tower
makeup.

b For parameters sampled weekly, this is a 12-week rolling average. For parameters sampled continuously, this is
a 3-day rolling average.

¢ West Basin Municipal Water District Nitrification and Breakpoint Chlorination Systems Status and
Recommendations (Suez, 2011).

294 Barrier Water

The State of California Los Angeles RWQCB has issued a permit to West Basin and LACDPW
jointly for injection of recycled water from the MF, RO, and UV-AOP treatment processes at
ECLWREF into the West Coast Basin Barrier. This water has been shown to meet all the
requirements (Table 2-19) of the California Drinking Water Primary and Secondary Standards and
the Maximum Contaminant Levels (MCLs). However, the permit requires Total Nitrogen (TN) of less
than 5 mg/L as total nitrogen or 5 mg/L divided by the maximum average recycled water content,
rather than the MCL of less than 10 mg/L for nitrate as nitrogen (NO3-N). Similarly, the maximum
TOC concentrate allowed in the permit is 5 mg/L divided by the maximum average recycled water
content using both a 4-week and 20-sample average. It has also been shown that selected
pharmaceutically active compounds and other toxic contaminants not included in the drinking water
standards are removed or reduced to low levels in the product water.
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Table 2-19. Barrier Water Quality Requirements

Inactivation/removal of enteric virus / Giardia / Log-removal 12/10/10 60320.208
Cryptosporidium
Turbidity
Not to exceed more than 5% of the time within a NTU 0.2 60301.320
24-hour period
Not to exceed at any time NTU 0.5
Total Nitrogen (TN) average mg/L 10 60320.210
Total Organic Carbon (TOC) 4-weel and 20- mg/L 0.5 60320.218
sample average
Regulated Contaminants and Physical - - 60320.212

Characteristics Control

Primary MCLs specified

60320.201, 212

Priority Toxic Pollutants and Other Priority
Constituents and Notification Levels

60320.220

a California Code of Regulations, Title 22, California Statues Related to Recycled Water and the State Board’s

Division of Drinking Water, January 2019.

b State Water Resources Control Board (SWRCB), Title 22, Regulations Related to Recycled Water, October 1,

2018.

295

LPBF and HPBF Water Quality

The contractual limits for the water quality of each of the LPBF and HPBF water demands supplied
by the Chevron LPBF, Chevron HPBF, TRWRP LPBF, and JMMCRWRP LPBF are shown in

Table 2-20.

Table 2-20. LPBF and HPBF Water Quality Requirements

TRWRP
LPBF

Chevron
Parameter

JMMCRWRP
LPBF

Ammonia as N (NH3-N) mg/L - - 1.9 4.0 (ave)?
5.0 (max)
Calcium (Ca) mg/L - - - 1.0 (ave)?
2.0 (max)
EC umho/cm - - 50 -
Hardness (as CaCO3) mg/L 0.3 0.03 - -
Magnesium (Mg) mg/L - - - 1.0 (ave)?
1.0 (max)
Silica (SiOz2) mg/L 1.5 0.1 1.0 1.0 (ave)?
2.0 (max)
TDS mg/L 60 5 - 35 (ave)?
50 (max)
TOC mg/L - - 0.7 -

a For parameters sampled weekly, this is a 12-week rolling average. For parameters sampled continuously, this is

a 3-day rolling average.
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Chapter 3 Recycled Water Demands

3.1 Historical Recycled Water Demands

In 2019, West Basin delivered over 38,700 afy of recycled water to over 350 recycled water
connections, which are categorized into four usage types: industrial, irrigation, mixed use, and
barrier. Mixed use refers to customers that use recycled water for more than one usage type at a site
(e.g., irrigation and multi-use/plumbing fixtures). As shown in Figure 3-1, West Basin’s recycled
water demands equated to an average of 35 mgd from 2014 through 2017 and slightly declined to
an average of 33 mgd from 2018 and 2019. As shown in Figure 3-2, on average, 50 percent of the
demands are attributed to industrial use, 33 percent to West Coast Basin Barrier injection, 17
percent to irrigation, and less than one percent to mixed use.

Figure 3-1. Historical Recycled Water Sales
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Figure 3-2. Average Historic Demand by Usage Type

Average Historical Demand by Usage Type
(July 2014 through June 2019)

Mixed Use
— <1%
Irrigation | /
17% / Barrier

s

4

Industrial
50%

M Barrier M Industrial Irrigation M Mixed Use

West Basin has the potential to increase supply to 70 mgd of secondary effluent, from HWRP and
maximize the use of recycled water within the region. The analysis of potential opportunities is
described in further detail in this chapter.

3.2 Customer Identification Approach

Recycled water systems for non-potable reuse (NPR) are driven by large users and clusters of
customers, who together would be considered a target area based on total demand within small
geographical areas. Potable water billing data is typically used to identify customers and areas of
high demand. While irrigation customers and some industrial customers can typically use disinfected
tertiary recycled water quality, some industrial customers (particularly those with cooling towers) may
require higher quality water, such as Nitrified water and reverse osmosis (RO) treated water.

In addition to serving customers through recycled water distribution systems, groundwater
augmentation (also referred to as indirect potable reuse [IPR]) and treated water augmentation (also
referred to as direct potable reuse [DPR]) are also options for recycled water use. While the State of
California is still in process of developing regulations, potable reuse (both IPR and DPR) is
considered as an acceptable practice within the planning horizon of this Master Plan.

To initiate the customer development analysis, West Basin’s existing database and previous
planning studies were reviewed. West Basin’s database of potential recycled water customers was
used as the baseline list of potential recycled water customers. West Basin staff also identified

23 potential cooling tower sites, which were added to the potential recycled water customer
database. To expand the potential recycled water customer database, outreach to purveyors inside
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and outside West Basin’s service area was conducted to obtain potable water billing data. Where
billing data was not available, available recycled water master plans or studies were used to identify
potential recycled water customers and potable reuse opportunities within the purveyor’s service
area. United States Geological Information System data depicting locations of green spaces, such
as parks, schools, golf courses, and cemeteries, were also used to identify potential irrigation
customers. The methodology that was used to determine feasibility of the potential recycled water
customers and potable reuse opportunities include the following steps:

1. Develop a list of all potential recycled water customers and potable reuse opportunities.
2. Determine target customers and water quality needs of these customers.

3. Determine potable reuse opportunities.
4

Evaluate future supply and demand balance based on water quality needs of customers and
IPR/DPR opportunities.

West Basin conducted stakeholder outreach to obtain information from purveyors within their service
area and from other adjacent water agencies. West Basin currently serves recycled water to
customers from the following potable water purveyors that overlay West Basin’s service area: cities
of El Segundo, Inglewood, Lomita, and Manhattan Beach; private utilities California Water Service
Company, California American Water Company, and Golden State Water Company; and Los
Angeles County Department of Public Works. Agencies outside of West Basin’s potable water
service area who currently receive recycled water are City of Torrance and LADWP. Other potable
water purveyors surrounding West Basin who have indicated interest in receiving recycled water
from West Basin include the City of Beverly Hills, Central Basin Municipal Water District (CBMWD),
City of Compton, and Long Beach Water Department (LBWD).

For projects including groundwater recharge, West Basin would need to develop an agreement with
the Water Replenishment District of Southern California (WRD) who is responsible for recharging
groundwater as the Watermaster for the West Coast and Central Basins. However, projects could
also be developed with individual purveyors with existing water rights in the groundwater basin. The
City of Santa Monica also serves as a potential location for groundwater recharge. Fact sheets
presenting additional details from LADWP, MWD, and WRD are included in Appendix D.

3.3 Potential Customers by Water Quality Needs (Step 1)

Using West Basin’s potential recycled water customer database composed from previous studies as
the foundation, a combination of sources were used to identify potential irrigation customers,
commercial customers, industrial customers, parks, and schools. In addition, potable reuse
opportunities were evaluated based on discussions with West Basin staff and available public
information regarding already planned projects. The potential customers and opportunities were
categorized into four main groups:

o Category 1 — Disinfected tertiary recycled water customers (e.g. irrigation, industrial use)
o Category 2 — Nitrified water customers (e.g. cooling towers, refineries)
o Category 3 — RO treated water customers (e.g. refineries, industrial use)

o Category 4 — Advanced purified recycled water opportunities (e.g. potable reuse with
groundwater augmentation or treated water augmentation, and barrier injection)
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The following sections describe the methodology used to identify potential future recycled water
opportunities within West Basin’s service area for disinfected tertiary recycled water customers,
Nitrified water customers, RO treated water customers, and advanced purified recycled water
opportunities.

3.3.1 Methodology and Assumptions

Using West Basin’s 2019 potential recycled water customer database as the foundation, a
combination of billing data, studies from the various purveyors, customer outreach to potentially
large industrial users and refineries, and the Los Angeles County parks and school GIS shapefiles
were used to identify additional potential commercial, industrial, park, and school customers.

When available, purveyor’s potable water billing data was used to estimate potential recycled water
demand for commercial and industrial customers. Assumptions were made to estimate the potential
recycled water use by usage type based on typical planning values. These assumptions, which are
summarized in Appendix E, assume a percentage of the existing potable water demand is assumed
to be used for outdoor use and could be converted to recycled water. If a customer had a specific
irrigation account, only the irrigation account was included as the potential recycled water use for
disinfected tertiary recycled water.

Similar to large industrial customers, parks and schools can be large recycled water users for
irrigation. Los Angeles County parks and land-type GIS files were used to identify schools and parks
within the study area that are not currently served recycled water. GIS analyses were conducted to
only include green spaces in these shapefiles to more accurately estimate the irrigable areas.
Schools or parks not already included from the data provided by the purveyors were added to the list
of potential recycled water customers. The potential demand was estimated by multiplying the GIS
area with the irrigation requirement of 2.5 afy per acre, which is based on an assumption from the
2009 CIMP.

3.3.2 Category 1 Disinfected Tertiary Recycled Water Potential
Customers

The potential disinfected tertiary recycled water customers and estimated demands are summarized
by potential end use in Table 3-1 and depicted in Figure 3-3. Customers with a potential recycled
water demand of less than 2 afy were eliminated from further consideration unless they are
specifically known to have a separate irrigation meter.

In addition, LBWD, in collaboration with the Port of Long Beach (POLB), identified potential
disinfected tertiary recycled water customers in their 2020 West Long Beach Advanced Treated
Recycled Water Feasibility Study. These customers and their estimated demands are included as
West Basin’s potential disinfected tertiary recycled water customers.
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Table 3-1. Potential Disinfected Tertiary Recycled Water Customers Demand (Step 1)

Total Estimated Demand

Peak Hour
Maximum Day Demand®
Potential End Use Annual Demand? Demand® (gallons per Percent of Total
Type (afy) (mgd) minute [gpm]) | Annual Demand
Irrigation 8,108 14.5 30,163 78.8%
Car Wash 61 <01 49 0.6%
Industrial Process 1,731 20 1,395 16.8%
Long Beach® 387 0.6 1,075 3.8%
Total 10,287 17.2 32,682 100%

2 Annual demand calculated based on billing data and the recycled water conversion assumptions provided in
Appendix E.

b Maximum Day Demand assumes a peaking factor of 2.0 times the Average Day Demand (ADD) for irrigation and
1.3 times ADD for car wash, industrial process, and cooling tower.

¢ Peak Hour Demand assumes a peaking factor of 3.0 times the MDD for irrigation. All other end use assumed to
not have hourly peaks and remain constant during hours of operation.

d Long Beach potential disinfected tertiary recycled water customers include 262 afy of irrigation end use and 125
afy of industrial process end use.

As shown in Table 3-1, the total estimated potential disinfected tertiary recycled water demand is
approximately 10,287 afy. The end uses include recycled water use for irrigation, car wash, and
some industrial processes. As shown in Table 3-1, the largest usage type (78.8 percent of the total
potential demand) includes irrigation end use with a potential annual demand of approximately 8,108
afy. The next largest usage type (16.8 percent of the total potential demand) includes industrial
process end use.

As shown in Figure 3-3, the potential disinfected tertiary recycled water customers are located
throughout the service area with clusters of large users in the eastern and southern portions of the
service area. While some users are near existing pipelines, clusters of large users would require an
expansion segment to connect to recycled water.
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3.3.3  Category 2 Nitrified Water Potential Customers

Additional treatment may be required in cooling towers at industrial sites and refineries. These
Nitrified water customers typically have higher water usage than the disinfected tertiary recycled
water customers. Potential cooling tower sites within West Basin’s service area were identified by
West Basin staff and visually verified on an aerial photograph, or identified by aerial photography. In
addition to the list provided by West Basin staff, additional cooling tower sites were identified through
aerial images within the study area. The potential demands of these sites were estimated based on
discussions with the potential customer or knowledge of these processes.

In addition to the cooling tower sites, three known refineries exist within West Basin’s service area.
As part of this project, outreach was conducted to identify potential expansions of these refineries.

The Torrance Refinery is an existing West Basin customer and uses Nitrified water for the cooling
towers and Single Pass RO, which goes through a second pass of RO on-site, for the HPBF. Based
on discussions with Torrance Refinery staff, the ILPBF is currently served partially by purchased
water from Metropolitan Water District of Southern California (MWD). This supply can be replaced by
recycled water and would equate to approximately 1,000 gpm (or 1,613 afy) of additional recycled
water demand.

The Marathon Carson Refinery is an existing West Basin customer. Based on the JMMCRWRP
Expansion Feasibility Report — Phase 1, this refinery has the potential to use additional recycled
water if the JMMCRWRP were expanded. The Marathon Carson Refinery could use an additional
7,226 afy of Nitrified water for the cooling water and an additional 4,502 afy of single pass RO water.

The Chevron Refinery is an existing West Basin customer. Expansions are not anticipated in the
near-term and long-term development is unknown. Thus, no additional demand is anticipated from
the Chevron Refinery.

A summary of the potential Nitrified water customers and estimated demands are presented in
Table 3-2, while the locations are shown in Figure 3-3.

Table 3-2. Potential Nitrified Water Customers Demand (Step 1)

Total Estimated Demand

Maximum Day Peak Hour
Potential End Use Annual Demand? Demand® Demand® Percent of Total
Type (afy) (mgd) (gpm) Annual Demand
Cooling Tower 180 0.2 145 2.3%
Industrial Process 375 04 302 4.8%
Refineries 7,226 6.5 4,480 92.9%
Total 7,781 71 4,927 100%

2 Annual demand calculated based on billing data and the recycled water conversion provided in Appendix E.

b Maximum Day Demand assumes a peaking factor of 2.0 times the Average Day Demand (ADD) for irrigation and
1.3 times ADD for car wash, industrial process, and cooling tower. Refineries assumed to have constant seasonal
flow.

¢ Peak Hour Demand assumes a peaking factor of 3.0 times the MDD for irrigation. All other end use assumed to
not have hourly peaks and remain constant during hours of operation.

As shown in Table 3-2, the total additional potential Nitrified water demand is approximately
7,781 afy. This includes Nitrified water use for cooling towers, industrial processes, and refineries.
As shown in Table 3-2, the largest end use type (92.9 percent of the total potential demand) includes
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refineries with a potential demand of approximately 7,226 afy. As shown in Figure 3-3, the majority
of the Nitrified water potential customers are in the northern portion of the system. Since the water
for these customers requires additional treatment, it is assumed that these customers would be
phased in later and connected once treatment upgrades have been made.

3.3.4  Category 3 RO Treated Water Potential Customers

Higher water quality (RO treated water) can be used in some industrial sites and refineries for BF. In
addition, the Los Angeles Harbor area includes portions of LADWP’s service area and the LBWD’s
service area. LADWP’s Recycled Water Annual Report 2018-2019 identified several customers that
would be served by West Basin’s facilities. These customers are included in West Basin’s potential
single pass RO treated water customers, as the distribution system provides the higher water quality
RO treated water to meet the potential customer needs. In addition to the disinfected tertiary
recycled water customers, the 2020 West Long Beach Advanced Treated Recycled Water Feasibility
Study identified potential advanced treated customers. These customers and their estimated
demands are included as West Basin’s potential single pass RO treated water customers. A
summary of the potential RO treated water customers and estimated demands are presented in
Table 3-3, while the locations of the customers are presented in Figure 3-3.

Table 3-3. Potential Single Pass RO Treated Water Customers Demand (Step 1)

Total Estimated Demand

Maximum Day Peak Hour
Annual Demand? Demand® Demand® Percent of Total
Usage Type (afy) (mgd) (gpm) Annual Demand
Industrial Process 1,299 1.5 1,047 7.0%
Refineries 6,115 55 3,792 32.9%
LA Harbor 8,499 10.0 7,957 45.7%
Long Beach 2,675 3.1 2,156 14.4%
Total 18,588 20.1 14,952 100.0%
2 Annual demand calculated based on billing data and the recycled water conversion assumptions provided in
Appendix E.

b Maximum Day Demand assumes a peaking factor of 2.0 times the Average Day Demand (ADD) for irrigation and
1.3 times ADD for car wash, industrial process, and cooling tower. Refineries assumed to have constant seasonal
flow.

¢ Peak Hour Demand assumes a peaking factor of 3.0 times the MDD for irrigation. All other end use assumed to
not have hourly peaks and remain constant during hours of operation.

As shown in Table 3-3, the total estimated potential RO treated water demand is approximately
18,588 afy. This category includes single pass RO treated water use for industrial processes,
refineries, and customers in the Long Beach and Los Angeles Harbor regions. As shown in

Figure 3-3, the majority of the RO customers are in the southern portion of the system. The LA
Harbor region contributes to nearly half of the potential RO treated water demand. Since the RO
treated water customers require additional treatment, it is assumed that these customers would be
phased later and connected once treatment upgrades have been made.

3.3.5 Category 4 Advanced Purified Recycled Water Opportunities

Aside from serving customers through non-potable recycled water distribution systems, potable
reuse is another option to fully utilize the 70 mgd available from HWRP. Assuming that LASAN
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builds the planned MBR treatment system at HWRP, West Basin could receive this MBR-treated
wastewater and produce advanced treated water with additional treatment facilities at the ECLWREF,
such that meets water quality requirements for groundwater recharge or potable reuse with raw or
finished water augmentation.

While West Basin has been involved in the West Coast Basin Barrier Project for decades, there are
other IPR opportunities, via groundwater recharge, that have been considered within the region. For
the purposes of this demand analysis, the following groundwater injection (or IPR) concepts have
been considered:

¢ Recharge to the West Coast Basin (up to 20,000 afy)
Expanding recharge to the West Coast Barrier (up to 23,000 afy [CH2M, 2016])

Expanding recharge to the Dominguez Gap Barrier (up to 7,500 afy [CH2M, 2016])

Recharging to the Santa Monica Basin (potential range of 1,000 afy to 14,000 afy [Slade,
2018])

Since groundwater recharge is a potentially large demand for West Basin, the feasibility of these
concepts merits further investigation. Additional details for these potable reuse concepts are
provided in Appendix F.

A more direct potable reuse approach using treated water augmentation is another option for West
Basin to consider. As a wholesale water provider, West Basin has customers who could potentially
use direct potable reuse product water. While the State of California is still in the process of
developing regulations for DPR, these projects are an option for development in the region. In order
to serve DPR product water to customers, West Basin will likely need to expand or modify a
treatment system serving groundwater augmentation and also construct a transmission network.
Blending with other potable water sources may be needed before serving directly to customers.
Additional information related to a potential DPR concept is also provided in Appendix F.

3.3.6  Summary of Preliminary Potential Demands

The entire list of potential recycled water customers and a corresponding location map are provided
in Appendix G, but due to the confidential nature of the list and map, this information will not be
made available as part of the public document. A summary of the total potential demand by water
quality need is listed in Table 3-4. These customers will be further evaluated in Chapter 4 to identify
target customers.
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Table 3-4. Summary of All Potential Demands (Step 1)

Water Quality Need Total Estimated Demand
Percent of
Annual Maximum Day Peak Hour Total Annual
Demand® Demand? Demand? Demand
(afy) (mgd) (gpm)

Disinfected Tertiary Recycled Water 10,287 17.2 32,682 14.4%
Nitrified Water 7,781 71 4,927 10.9%
RO Treated Water 18,588 201 14,952 26.0%
Advanced Purified Recycled Water Opportunities 34,784 31.1 21,567 48.7%
Total 71,440 75.5 74,128 100.0%

a See Tables 3-2 through 3-4 for breakdown of demands. Advanced purified recycled water opportunities include
groundwater augmentation from Section 3.2.5 and is assumed to not peak seasonally or hourly.

As shown in Table 3-4, the estimated total additional recycled water demand is approximately
71,440 afy. The majority (48.7 percent) of the potential demands are advanced purified recycled
water opportunities, which includes groundwater augmentation opportunities. The second largest
potential demands (26.0 percent) are RO treated water customers, which include industrial
processes, refineries, the Los Angeles Harbor region, and the Long Beach region.

3.4 Determine Target Customers (Steps 2 and 3)

Based on the analysis of all of the potential recycled water customers (Step 1), target customers
were identified based on the location to existing pipelines and other potential recycled water
customers. Three groups of target customers were identified:

o Tier 1: Disinfected Tertiary Recycled Water customers and Nitrified customers within a
quarter mile distance from an existing pipeline.

o Tier 2: Disinfected Tertiary Recycled Water customers and Nitrified customers between a
quarter mile and a half mile distance from an existing pipeline.

o Potential Expansion Projects: Clusters of potential customers that may be connected with an
expansion pipeline.

e Groundwater Replenishment Projects: Regional projects that may use recycled water
provided by West Basin.

A description of each of these target customer groups is described below.

3.4.1 Tier 1 and Tier 2 Target Customers (Step 2)

Customers in close proximity to existing pipelines are likely able to connect at an earlier phase and
likely more cost effective as a shorter pipeline is required. Tier 1 includes the customers within a
quarter of a mile from an existing pipeline, while Tier 2 includes customers between a quarter of a
mile and half of a mile from an existing pipeline. Since disinfected tertiary recycled water customers
and nitrified customers can likely be phased earlier, these are included in Tier 1 and Tier 2.
Disinfected tertiary recycled water customers do not require additional treatment upgrades at the
treatment plants and can be phased earlier. Nitrified customers may require treatment upgrades
before connecting and can be phased later. A summary of the Tier 1 and Tier 2 demands by
category is listed in Table 3-5. The locations of these customers are shown in Figure 3-4.
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Table 3-5. Tier 1 and Tier 2 Target Customers Demand (Step 2)

Tier? Total Estimated Demand by Water Quality Needs (afy) Total Potential
Demand
Disinfected Tertiary Recycled Water Nitrified Water (afy)
Tier 1P 1,295 381 1,676
Tier 2¢ 835 123 958
Total 2,130 504 2,634

a See Appendix G for detailed list of customers.
b Includes customers within 4 mile from an existing pipeline.
¢ Includes customer between 2 mile and 2 mile from an existing pipeline.

As shown in Table 3-5, the total estimated potential demand within a quarter mile of an existing
pipeline (Tier 1) is approximately 1,676 afy. Expanding the range to a half of a mile from an existing
pipeline (Tier 2) increases the potential demand by approximately 958 for a total of 2,634 afy (or
2.4 mgd).

3.4.2 Potential Expansion Projects (Step 2)

In addition to customers in close proximity to existing pipelines, potential expansion projects were
identified based on clusters of potential recycled water demands. Three of the projects listed below
are existing West Basin projects or recently constructed, but not yet included in the billing data at the
time of this master plan development. Based on these clusters, the following potential expansion
projects were identified:

e Central Basin

e Harbor City

e Kenneth Hahn — Proposed West Basin Project

¢ Northeast Carson

¢ Northeast Carson (RO)

o Palos Verdes Lateral — Proposed West Basin Project
o Palos Verdes North

e Redondo Beach

e Palos Verdes South

e Stadium — Recently connected, but not included in billing data at this time
e Torrance

A summary of the potential recycled water demand of these expansion projects is listed in Table 3-6.
The locations of these customers are shown in Figure 3-4. These projects are evaluated in further
detail to determine hydraulic capacity needs and financial feasibility.
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Figure 3-4. Tier 1 and Tier 2 Customers
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Table 3-6. Potential Recycled Water Expansion Project Demands (Step 2)

Project Name?

Total Estimated Demand by Category (afy)

Number of Total Potential
sziiﬁ':r's Disinfected Tertiary | Nitrified | RO Treated DG(’;"fs)”d
Recycled Water Water Water
Central Basin 20 172 0 0 172
Harbor City 3 313 0 0 313
Kenneth Hahn 36 679 28 0 707
Northeast Carson 8 948 0 0 948
Northeast Carson AWT 5 0 0 1,036 1,036
Palos Verdes Lateral 6 553 0 0 553
Palos Verdes North 11 519 0 0 519
Redondo Beach 19 150 0 0 150
Palos Verdes South 17 1,722 0 0 1,722
Stadium 27 82 0 0 82
Torrance 50 874 0 0 874
Total 202 6,012 28 1,036 7,075

a See Figure 3-5 for locations of projects.

b Category 1 includes Disinfected Tertiary Recycled water customers. Category 2 includes Nitrified water
customers. Category 3 includes RO treated water customers.

As shown in Table 3-6, the total potential demand from the expansion projects is 7,075 afy. With the
exception of the Kenneth Hahn and Northeast Carson RO projects, all of the planned recycled water
expansion projects are anticipated to require disinfected tertiary recycled water quality. The Kenneth
Hahn lateral is anticipated to have some cooling towers and require Nitrified water. The Northeast
Carson RO is anticipated to require RO water quality for industrial processes. Thus, this expansion
project would involve a treatment improvement at the JMMCRWRP and would likely be implemented
later than the other projects. A description of each project is presented below.

Central Basin Project

The Central Basin Project is located in the cities of Carson and Compton, within the City of Compton
and Golden State Water Company service areas. The project includes a total of 20 potential
disinfected tertiary recycled water customers with a total estimated potential demand of 172 afy. All
of the potential demands are irrigation end uses for cemetery, parks, and separate irrigation meters.

Harbor City Project

The Harbor City Project is located in the City of Los Angeles and West Carson (unincorporated)
within the California Water service area. The project includes a total of three potential disinfected
tertiary recycled water customers with a total estimated potential demand of 313 afy. The majority
(78 percent) of the potential demand is from industrial customers with a total estimated potential
demand of 244 afy. The remaining 69 afy of potential demand is from irrigation customers.

Kenneth Hahn Project

The Kenneth Hahn Project is located in the City of Inglewood and Ladera Heights (unincorporated)
within the City of Inglewood, California American Water (Baldwin Hills area), LADWP, and Golden
State Water Company service areas. The project includes a total of 707 afy of potential recycled
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water demand consisting of 32 potential disinfected tertiary recycled water customers with a total
estimated potential demand of 679 afy and four potential Nitrified water customers with a total
estimated potential demand of 28 afy. The majority (86 percent) of the potential demand are
irrigation end use with a total potential demand of 611 afy. The remaining demand is for industrial
process (86 afy) and cooling tower (10 afy) end use.

Palos Verdes North Project

The Palos Verdes North Project is located in the Cities of Torrance, Rancho Palos Verdes, and
Westfield (unincorporated) within the California Water and City of Torrance service areas. The
project includes a total of 11 potential disinfected tertiary recycled water customers with a total
estimated potential demand of 519 afy for irrigation end use and an industrial site. This project would
be served from either the Palos Verdes Lateral Project or the Torrance Project.

Northeast Carson Project

The Northeast Carson Project is located in the Rancho Dominguez (unincorporated) within the
California Water service areas. The project includes a total of 8 potential disinfected tertiary recycled
water customers with a total estimated potential demand of 948 afy. The majority (98 percent) of the
potential demand are industrial process end use with a total potential demand of 934 afy. The
remaining 14 afy of potential demand is for irrigation end use.

Northeast Carson RO Project

The Northeast Carson RO Project is located in the City of Carson within the California Water service
area. The project includes a total of 5 potential RO customers with a total estimated potential
demand of 1,036 afy for industrial process end use.

Palos Verdes Lateral Project

The Palos Verdes Lateral Project is an existing West Basin project located in the Cities of Palos
Verdes Estates and Torrance within the California Water and City of Torrance service areas. The
project includes a total of 6 potential disinfected tertiary recycled water customers with a total
estimated potential demand of 553 afy for irrigation end use at schools, a golf course, and parks.
This project will require both a pipeline and a new booster pump station.

Redondo Beach Project

The Redondo Beach Project is located in the Cities of Redondo Beach and Torrance within the
California Water service area. The project includes a total of 19 potential disinfected tertiary recycled
water customers with a total estimated potential demand of 150 afy for irrigation end use at schools,
parks, and medians.

Palos Verdes South Project

The Palos Verdes South Project is located in the Cities of Palos Verdes Estates and Rancho Palos
Verdes within the California Water service area. The project includes a total of 17 potential
disinfected tertiary recycled water customers with a total estimated potential demand of 1,722 afy for
irrigation end use at schools and parks. This project would be served from the Palos Verdes Lateral
Project.
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Figure 3-5. Potential Expansion PrOJect Customers
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Stadium Project

The Stadium Project is an ongoing West Basin project located at the new SoFi Stadium within the
City of Inglewood service area. At the time of this master plan, the stadium has been connected to
the recycled water system but has not yet pulled water from the system and is not included in the
billing data, so therefore is considered a future demand. The project includes a total of 27
connections with a total estimated potential demand of 82 afy for irrigation end use.

Torrance Project

The Torrance Project is located in the Cities of Lomita, Torrance, Rancho Palos Verdes, Los
Angeles, and Redondo Beach within the California Water, City of Torrance, LADWP, and City of
Lomita service areas. The project includes a total of 50 potential disinfected tertiary recycled water
customers with a total estimated potential demand of 874 afy for irrigation end use at schools, parks,
golf courses, nurseries, and cemeteries.

3.4.3 Potable Reuse Projects (Step 3)

Based on discussions with other regional water agencies, it appears that the groundwater
replenishment project most likely to be supported by the West Basin system is recharge to the West
Coast Basin. There is an existing saline plume within the West Coast Basin, and WRD has been
pumping the saline groundwater and performing brackish water desalination. WRD, in partnership
with LADWP and others such as the City of Torrance, intends to develop a new program to
remediate the saline plume and use the water in various potable water systems. Additional injection
in the West Coast Barrier and injection via new injection wells would replenish the brackish
groundwater and contain the plume. Extraction would occur from other wells and would be treated
using desalination, as well as appropriate pretreatment processes as needed. The purpose of this
project will be to remove the existing saline groundwater from the West Coast Basin over a 20- to
30-year period. The most likely capacities of this project would be 10,000 or 20,000 afy of injection.
Potential sources of water supply for this project could be advanced treated water from West Basin,
or from the planned advanced treatment at the JWPCP by LACSD and MWD. The project could be
supplied by either one of the two sources, or the supply might be split, depending on price, timing,
and availability of the water supply. If West Basin serves this project, it is likely that an advanced
treatment facility (RO plus ultraviolet/advanced oxidation process [UV-AOP]) would be installed near
the existing TRWRP, with annual recharge ranging from 5,000 to 20,000 afy.

Expanding recharge to the West Coast Barrier is another potential groundwater replenishment
demand for West Basin. Increasing this demand is dependent on supply availability, but also based
on the condition of the existing barrier injection wells. Currently, West Basin has a contract with
WRD to recharge 17,000 afy into the existing West Coast Barrier, but most years, this number is not
met. If the wells are rehabilitated as expected, recharge into the West Coast Barrier would meet the
17,000 afy amount, and more water could be recharged if the facilities allow for additional recharge.
For purposes of this Master Plan, it is assumed that an additional 5,000 afy beyond the 17,000 afy
could be recharged into the West Coast Barrier.
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Figure 3-6. Recommended Potential Recycled Water Customers
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There is also a possibility of West Basin serving water for recharge to the Santa Monica Subbasin. If
this opportunity were to arise, it is recommended that West Basin evaluate the feasibility of doing so.
No demands are included for these areas for the purposes of this Master Plan.

It is unlikely that West Basin will be serving water for recharge to the Dominguez Gap Barrier. This
barrier is being fed by LASAN’s Terminal Island Water Reclamation Plant (TIWRP); West Basin
might serve some LADWP industrial customers in the Harbor Area in lieu of this concept as
discussed previously in this Chapter.

In the future, there is also the possibility of treated water augmentation (formerly known as direct
potable reuse). It is recommended that West Basin monitor the status of regulations associated with
treated water augmentation and, if water is available, West Basin evaluate the feasibility of such a
project at that time.

3.5 Future Supply and Demand Balance

After reviewing all of the customers in Step 1, the potential customers were further refined using the
methodology in Steps 2 and 3. The refined list of potential customers (future demands, not including
existing volumes of water already served) are divided into the following groups:

o Tier 1 Customers: Disinfected Tertiary Recycled water and Nitrified water customers that are
within a quarter mile of an existing pipeline and require a short pipeline to connect.

o Tier 2 Customers: Disinfected Tertiary Recycled water and Nitrified water customers that are
between a quarter mile and half a mile of an existing pipeline and require a short pipeline to
connect.

e Potential Expansion Projects: Disinfected Tertiary Recycled water and RO Treated water
customers that are clustered and will require an expansion segment to connect.

o Refineries: Expansions at existing refineries that can use additional Nitrified water and/or RO
Treated water.

o Los Angeles Harbor Region: The Los Angeles Harbor region would include one system to
meet both the irrigation and industrial demands in the area. Since the industrial demands are
the majority, RO is anticipated in this area to serve the large users.

o Potable Reuse (Advanced Purified Recycled Water) Opportunities: This includes West Coast
Basin Barrier and Groundwater Augmentation in the West Coast Basin.

A summary of the estimated potential demands for these groups is listed in Table 3-7.

Chapter 8 describes the future system analysis, which organizes demands into three alternative
approaches to reach the future 70 mgd demand target.

3-18 | January 14, 2022



Recycled Water Master Plan
West Basin Municipal Water District

FR

Table 3-7. Summary of Potential Demands

Annual Demand

Maximum Day Demand

by Water Quality Needs (afy) Total by Water Quality Needs (mgd)
Disinfected DAenmn;ﬁij Disinfected
Tertiary Nitrified Single (afy) Tertiary Nitrified Single
Recycled Water Pass RO Recycled Water Pass RO
Water Water
Tier 12 1,295 381 0 1,676 2.2 0.4 0.0 2.7
Tier 2° 835 123 0 958 1.5 0.1 0.0 1.6
Potential Expansion Projects® 6,012 28 1,036 7,075 9.9 0.0 1.2 111
Refineries
Marathon 0 7,226 4,502 11,728 0.0 6.5 4.0 10.5
Torrance Refinery 0 0 1,613 1,613 0.0 0.0 1.4 14
Chevron 0 0 0 0 0.0 0.0 0.0 0.0
Long Beach Region 387 0 2,675 3,062 0.6 0.0 3.1 3.7
Los Angeles Harbor Region 0 0 8,499 8,499 0.0 0.0 10.0 10.0
Advanced Purified Recycled Water Opportunities
West Coast Basin Seawater Intrusion Barrier 9,784 0 0 9,784 8.7 0.0 0.0 8.7
West Coast Basin GW Replenishment 20,000 0 0 20,000 17.9 0.0 0.0 17.9
Santa Monica Basin GW Replenishment 5,000 0 0 5,000 4.5 0.0 0.0 4.5
Total 43,313 7,758 18,325 69,395 45.3 7.0 19.7 721

2 Tier 1 includes all customers within a quarter of a mile from an existing pipeline.

b Tier 2 includes all customers between a quarter of a mile and half a mile from an existing pipeline.

¢ Potential disinfected tertiary recycled water projects include Central Basin, Harbor City, Kenneth Hahn, Northeast Carson, Palos Verdes Lateral, Palos Verdes
North, Redondo Beach, Palos Verdes South, Stadium, and Torrance projects. Nitrified projects include Kenneth Hahn project. RO treated water projects include

Northeast Carson RO project.

d Maximum Day Demand (MDD) assumes a peaking factor of 2.0 times the Average Day Demand (ADD) for irrigation and 1.3 times ADD for car wash, industrial
process, and cooling tower. Refineries, lake supply, and advanced purified recycled water opportunities assumed to have constant seasonal flow.
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As shown in Table 3-7, the total potential recycled demand is estimated to be approximately

69,395 afy, while the existing demand in 2019 was 38,700 afy. Hence, the total potential annual
recycled water demand if all customers in Table 3-7 would be connected is 108,095 afy or 96.5 mgd.
However, the combined MDD is estimated to be 117.1 mgd if the potential recycled water customers
are connected. Table 3-8 summarizes the future supply and demand balance if all of the customers
from Table 3-7 were connected.

Table 3-8. Future Supply and Demand Balance

Annual Demand

Category (afy)
Existing Demands 38,700 45.0
Potential Future Demands 2 69,395 721
Total Potential Demands 108,095 117.1
Available HSEPS Capacity ° 122,100 109.0

a Potential future demands from Table 3-7.
b Based on firm capacity of the HSEPS. However, HSEPS is currently limited to 72 MGD based on available
electrical transformer capacity

As shown in Table 3-8, the estimated available supply in the future is approximately 109 mgd and
does not meet all of the potential demands. The potential future demands will be evaluated in further
detail to determine the most cost-effective and feasible options within the limited supply.
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Chapter 4 Recycled Water Supplies

4.1 Introduction

This chapter characterizes the historical flows, water quality, and treatment performance for each
West Basin treatment facility to establish future projections as the basis of planning and to identify
potential treatment facility improvements to meet future demands.

Approximately 10 calendar years (2010 to 2019) of historical flow and water quality data were
provided by West Basin. All available data were initially plotted and visually inspected to identify
overall trends and outliers. Review of record drawings and technical reports as well as West Basin
and Suez staff interviews were performed to understand major deviations and trends in data. Based
on this data review, periods of analysis are truncated to limit characterization and projections of
flows and water quality to periods that reflect normal and long-term operation.

As part of West Basin’s Recycled Water Master Plan project, this chapter also summarizes West
Basin’s current rehabilitation and replacement (R&R) program developed in 2019, and documents
updates based on current priorities and site visits. As the master planning for future treatment
scenarios develops, these projects will subsequently be reevaluated to determine if they are still
necessary for both short-term and long-term treatment performance.

4.2 Historical Flows

For all facilities, West Basin provided daily average feed and product flow data from January 2010 to
December 2019. Historical feed and product flow data at West Basin treatment facilities were
statistically analyzed to determine flow projections and key peaking factors needed for treatment
process design decisions and alternatives evaluation. As part of the flow projection analysis, linear
trendlines are developed for each flow. The coefficient of determination (R-squared or R?) values are
statistical measures that indicate the degree of regression fit (where an R? value of 1 indicates a
perfect fit and an R? value of 0 indicates no fit). When applying linear trendlines to the flow data, the
R? values are low due to the innate variability in the data values. However, the trendline is sufficient
to establish an overall qualitative understanding of upwards, downwards, or stagnant trends from
2010 to 2019. The historical flows and key peaking factors discussed in this section impact the flow
projections discussed in 4.5 and sizing of future treatment alternatives in Section 2.1. In addition,
flow data were provided in 15-minute increments from January 2018 to December 2019 and used to
illustrate diurnal patterns.

421 ECLWRF

ECLWREF is comprised of several treatment process trains to treat HWRP secondary effluent and
produce four types of designer water: Barrier Water Treatment Train, Title 22 Treatment Train,
Chevron LPBF Treatment Train, and Chevron HPBF Treatment Train. These systems produce
specific qualities of recycled water for various municipal, commercial, and industrial applications.

ECLWREF Influent

ECLWREF receives secondary effluent from HWRP. Influent flows are primarily dependent upon
fluctuating demands of the refineries and Title 22 customers. Figure 4-1 illustrates the historical
flows into ECLWRF from 2010 to 2019.
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Figure 4-1. ECLWRF Influent Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

Four calendar years, 2016 to 2019, were selected as typical representative years to serve as the
basis of planning for West Basin future projections. These years were selected as the period of
analysis for ECLWREF influent because they follow the completion of two significant capital
improvement and rehabilitation projects that affect ECLWRF production: 2014 ECLWRF Phase V
Expansion and 2015 Biofor rehabilitation work at the Satellite Plants. More recently, the Pall MF
Expansion was commissioned in April 2019 with two new MF racks, which helped recover capacity
lost due to the older aging MF systems. Phase Il MF system was decommissioned in 2018 and
Phase Il MF system is on standby mode to serve as backup for Chevron boiler feed during
emergency situations.

As shown in Figure 4-1, the range of daily average flows during 2016 to 2019 increased to
approximately 25 to 45 mgd from 20 to 35 mgd during 2010 to 2015. Upon further inspection of the
flows on an annual basis, there appears to be a distinct sinusoidal pattern with peaks occurring
toward the latter half of each year. Figure 4-2 displays monthly averages to examine this pattern for
potential seasonal variations in demand from three full calendar years, 2016 to 2018. The minimum
and maximum monthly average flows are labelled on the figure for each calendar year.

ECLWREF influent appears to peak around late summer to early fall and to dip around winter to early
spring, suggesting a correlation between flows and seasons. This pattern is likely driven by demands
in Title 22 rather than Barrier water and the boiler feed demands at the refineries. Title 22 customers
primarily consist of users that rely on increased water during hotter periods of the year (i.e.,
irrigation).
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Figure 4-2. ECLWRF Influent Monthly Averages and Seasonal Variation
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Source: Daily average flow data (2010-2019).

2 The month of December is represented by the previous calendar year to illustrate in chronological order (i.e.,
“2016 Flows” uses Year 2015 for December and Year 2016 for January to November to represent monthly
average flows).

b The month of June in Year 2018 is not shown, because water flows were decreased toward end of fiscal year
(July-June). The month of June exhibited barrier flows below typical operational range of 10 to 14 mgd, as
established by West Basin staff.

Title 22

Title 22 product flows feed into each of the Satellite Plants and serves a wide variety of municipal,
commercial, and industrial end users. Figure 4-3 displays the Title 22 product flows from ECLWRF
during 2016 to 2019. The period of analysis is selected as 2016 to 2019 following the 2015 Biofor
rehabilitation work. Flows are relatively consistent from 2010 to 2019 and range from 12.5 to 25 mgd
within the last four calendar years. The sinusoidal pattern aligns with that of the ECLWRF plant
influent flows. Figure 4-4 illustrates the seasonal variation using monthly averages from three full
calendar years, 2016 to 2018, to match that of ECLWRF.

Title 22 product flows distinctly peak during the summer months and dip during the winter months,
because irrigation users (i.e., golf courses, parks) utilize more water during hotter months.
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Figure 4-3. ECLWRF Title 22 Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

4-4 | January 14, 2022



I_D? Recycled Water Master Plan
West Basin Municipal Water District

Figure 4-4. Title 22 Product Flow from ECLWRF
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Source: Daily average flow data (2010-2019).

a2 The month of December is represented by the previous calendar year to illustrate in chronological order (i.e.,
“2016 Flows” uses Year 2015 for December and Year 2016 for January to November to represent monthly
average flows).

Barrier Water

ECLWREF produces Barrier water for the purpose of injecting it into the West Coast Groundwater
Basin to prevent seawater intrusion into the aquifer. Figure 4-5 displays the Barrier water product
flows from 2010 to 2019. The horizontal red dashed line in the graph represents the design flow
capacity.

Demands for Barrier water do not follow a typical pattern and are based on an injection target that is
updated constantly by the Los Angeles County Department of Public Works (County), who owns and
operates the West Coast Basin Seawater Barrier. This injection target is dependent upon the
chloride and water level within the basin and are being reviewed by the County in a regular basis. It
is not uncommon for Barrier water demands to slow and reduced toward the end (April to June) of
each fiscal year due to either increase in water level in the spring or the County’s end of fiscal
budget constraints.

Historically, Barrier water has been operating below production capacity (17.5 mgd) due to issues
with the MF membranes. Currently, the typical operational bandwidth ranges from 10 to 14 mgd and,
given the recent upgrades and replacement of the MF membranes, West Basin staff anticipates
these flows to be consistent with Barrier water productions in the future. The period of analysis is
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selected to be 2016 to 2019, to follow the 2013 Phase V Expansion and MF issues in 2015 and
include the April 2019 Pall MF Expansion.

Figure 4-5. Barrier Water Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

Chevron LPBF and HPBF Treatment Trains

The ECLWRF Chevron LPBF and HPBF treatment trains produce LPBF (Single Pass RO) and
HPBF (Double Pass RO) water for boilers at the nearby Chevron Refinery. Figure 4-6 illustrates the
LPBF flows, while Figure 4-7 illustrates the HPBF flows, from 2010 to 2019.
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Figure 4-6. Chevron LPBF Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).
@ Intermittent supplemental potable water was used to meet LPBF demands during the 7-day plant shutdown at
ECLWREF.

Figure 4-7. Chevron HPBF Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).
a Intermittent supplemental potable water was used to meet HPBF demands during the 7-day plant shutdown at
ECLWREF.
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The near-zero slopes suggest flows are generally consistent from 2010 to 2019. Chevron LPBF
flows range between 1.5 to 2.0 mgd, while Chevron HPBF flows range between 1.8 to 2.6 mgd,
excluding reduced flows due to maintenance events. The period of analysis is selected to be 2016 to
2019 to account for the most recent calendar years and to maintain consistency with all ECLWRF
flows. Both BF product flows do not exhibit seasonal variations, because flows depend upon
industrial demands at the Chevron Refinery.

Diurnal Curves

Diurnal curves are examined to better understand the typical demands of the customers during a
given day. The month of July, typically the driest month, is selected to qualitatively illustrate demand
behavior. Year 2019 represents the most recent calendar year available. Figure 4-8 and Figure 4-9
illustrate diurnal curves for Title 22 and Chevron LPBF product flow, respectively.

Title 22 product diurnal curve exhibits a typical pattern for irrigation demand for customers who
irrigate at night, typically from 9 pm to 5 am (i.e., greenbelt landscaping customers, golf courses,
schools, and parks).

Figure 4-8. Title 22 Product Diurnal Curve in July 2019
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Source: Flow data in 15-minute intervals from 2018 to 2019.
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Figure 4-9. Chevron LPBF Product Diurnal Curve in July 2019
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Source: 15-Minute Interval Flow Data 2018-2019.

The Chevron LPBF product follows a typical pattern for industrial demand, where demands are
constant during operational hours at refineries. Chevron HPBF product flows, determined by
industrial demand, also follow a similar pattern.

Annual Averages

The annual average flows from 2016 to 2019 with respect to system capacities are summarized in
Table 4-1. ECLWREF influent, Barrier water, Title 22 product, and Chevron LPBF flows have not been
operating historically near full capacity, whereas Chevron HPBF has been operating at about 90
percent of production capacity. The 2009 West Basin RWMP indicated that ECLWRF does not have
flow equalization to accommodate daily peaking of influent because supply from HWRP far exceeds
existing demands and minimum flow patterns at HWRP also exceed West Basin’s firm pumping
capacity of 51 mgd at the HSEPS. This is still the case with the 2019 HSEPS improvements to
increase firm pumping capacity to 109 mgd, while being contractually limited to 70 mgd.
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Table 4-1. Annual Average Flows and Capacities at ECLWRF (2016 to 2019)

Design Annual Average (mgd)
Capacity
(mgd) 2019 2016-2019
ECLWREF Influent 702 34.5 37.6 37.2 39.3 36.8
Barrier Water 17.5° 11.3 121 11.8 12.0 11.8
Title 22 Product 40° 17.5 18.7 18.7 17.3 18.1
Title 22 (irrigation)© N/A - - 3.8 3.5 3.8
CNTP Influent 5.0° 3.9 4.0 3.7 3.8 3.9
TRWRP Influent 8.8° 5.4 5.6 6.3 5.5 5.7
JMMCRWREP Influent 6.904d - - 4.9 4.4 4.7
Chevron LPBF 2.2 1.6 1.7 1.7 1.6 1.7
Chevron HPBF 2.6 24 23 23 23 23

Source: Daily average flow data (2010-2019).

aBased on current contractual agreement between West Basin and LASAN to provide up to 70 mgd secondary
effluent to West Basin via the HSEPS. HSEPS improvements completed in 2019 increased firm design capacity to
109 mgd. HSEPS capacity is currently limited to 72 MGD based on available electrical transformer capacity

b Based on treatment facility process flow schematics (Carollo, 2009) and record drawings (ECLWRF Phase IV
and V Expansions).

¢ Annual average Title 22 (irrigation) flow is calculated as the difference between Title 22 Product (from ECLWRF)
and sum of the influent for the three satellite facilities.

d Based on West Basin and Suez staff interviews and site visits that confirmed PUF offloads MF system but does
not increase filtrate production capacity.

¢ Annual average JMMCRWRP influent is calculated as the sum of MF feed flow (includes PUF flows) and the Title
22 bypass flow. Data is not available from 2016 to 2017 for the Title 22 bypass flow due to flow meter reading
errors and underground water leaks. Therefore, the annual average analysis period for JIMMCRWRP influent, and
consequentially that for Title 22 (irrigation), is 2018 to 2019.

422 Nitrified Water Production at Satellite Plants

Flows for nitrification treatment processes are influenced by demands of refineries and cooling
towers, and therefore, typically do not exhibit seasonal variations. The period of analysis at all
Satellite Plants is selected to be 2016 to 2019 to follow the 2015 Biofor rehabilitation work and the
explosion at Torrance Refinery in February 2015, which caused TRWRP to operate at lower than
normal flows for about a year.

CNTP
Biofor feed and nitrified product flows at CNTP are illustrated in Figure 4-10 and Figure 4-11.
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Figure 4-10. CNTP Biofor Feed Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

a Biofor feed flows were run at low flow from the Title 22 storage tank at ECLWRF during the 7-day plant shutdown
to maintain the biomass and minimize supplemental potable water.

Figure 4-11. CNTP Nitrified Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).
2 Flows incorporate supplemental potable water to meet demand.
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TRWRP
Biofor feed and nitrified product flows at TRWRP are illustrated in Figure 4-12 and Figure 4-13.

Figure 4-12. TRWRP Biofor Feed Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

a Biofor feed flows incorporate MF backwash feed flow, which accounts for approximately 15% to 20% of the total
Biofor feed flow.

b Biofor feed flows were run at low flow from the Title 22 storage tank at ECLWRF during the 7-day plant shutdown
to maintain the biomass and minimize supplemental potable water.

Figure 4-13. TRWRP Nitrified Product Flow (2010 to 2019)

y = -3E-08x + 2.7027
R*= 4E-10

5 7777 — = 77777”:’77 e == [ Bi.DfDL_____ _”_”_”;”_”_”_’:'_”;';”_’;;
r : Rehabilitation r

4 ,,,,,,,,,,,,,,,,,,,
[=]
[ ]
S 3100 GV e VY S\ oh 3V 29 s i NP,
2 |
Refinery
Explosion
148 & & ]
i 7-Day Plant
Shutdown at
0 : : | : : 1 ECLWRF
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Analysis Period @ TRWRP , Nitrified Product Flows *Eliminated —— 30-Day Moving Average Linear Trendline

Source: Daily average flow data (2010-2019).
2 Flows incorporate MF backwash to meet demand.
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JMMCRWRP
Biofor feed and nitrified product flows at JIMMCRWRP are illustrated in Figure 4-14 and Figure 4-15.

Figure 4-14. JMMCRWRP Biofor Feed Flows (2010 to 2019)
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Source: Daily average flow data (2010-2019).

a Biofor feed flows incorporate MF backwash and Title 22 bypass flow to meet demand. MF backwash accounts for
approximately 80% to 85% of total Biofor feed flows. Title 22 bypass flow supplements the Biofor system when
ECLWREF plant influent flows are low (approximately 19 to 20 mgd).

b MF backwash flows are calculated as the difference between JMMCRWRP Biofor feed flows and Title 22 bypass
flow. Title 22 bypass flow data is not available for 2010, November to December 2012, May to December 2015,
2016, and 2017.

¢ Biofor feed flows were run at low flow from the Title 22 storage tank at ECLWRF during the 7-day plant shutdown
to maintain the biomass and minimize supplemental potable water.
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Figure 4-15. JMMCRWRP Nitrified Product Flows (2010 to 2019)
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Source: Daily average flow data (2010-2019).

2 Flows incorporate Title 22 water and MF backwash.

Annual Averages

The annual average flows and capacities for the nitrification treatment processes at the Satellite
Plants are summarized in Table 4-2.

Table 4-2. Annual Average Flows and Capacities of Nitrification Treatment Systems (2016 to

2019)
Capacity Annual Average (mgd)
(mgd)
2016 2017 2018 2019 2016-2019

CNTP Biofor Feed 5.0 3.9

CNTP Nitrified Product 49 4.1 4.0 3.6 3.7 3.9
TRWRP Biofor Feed? 4.42 3.2 3.1 3.5 3.0 3.2

TRWRP Nitrified Product? 4.9 2.7 2.6 3.0 25 2.7
JMMCRWRP Biofor Feed? 1.1 1.1 1.0 1.0 0.8 1.0

IJ:,':’C')“SSCTQ,’X RP Nitrified 1.0 1.1 1.0 1.0 0.8 1.0

Source: Daily average flow data (2010-2019).

2 Includes MF backwash.

423 BF Water Production at Satellite Plants

BF product flows at the Satellite Plants are influenced by demands of refineries for BF water and
therefore typically do not exhibit seasonal variations. The period of analysis at all Satellite Plants is
selected to be 2016 to 2019 to follow the 2015 Biofor rehabilitation work and the explosion at
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Torrance Refinery in February 2015. The refineries may rely on their groundwater production wells
to meet on-site demands more heavily during wet years or seasons.

TRWRP
MF feed and BF product flows at TRWRP are illustrated in Figure 4-16 and Figure 4-17.

Figure 4-16. TRWRP MF Feed Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

Figure 4-17. TRWRP LPBF Product Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

@ Includes supplemental potable water added at the MF filtrate break tank to meet demand.
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JMMCRWRP

MF feed, PUF feed, and BF product flows at JIMMCRWRP are illustrated in Figure 4-18 through
Figure 4-20.

The BF product flow at JIMMCRWRP experienced a downward trend in flows, because during the
past 1.5 years, the end users utilized more groundwater well supply that was available after a rainy
season. Increased demands for BF product reflect reduced groundwater well production.

The PUF, which utilizes PVDF fibers, has been in service for approximately 5.5 years prior to being
replaced at the end of 2020. Therefore, the period of analysis is five full calendar years from 2015 to
2019. This system is typically operated at maximum capacity, while remaining demand is fulfilled
through the MF system. However, Figure 4-19 displays a wide variability in flows frequently deviating
from full capacity of 1.1 mgd. Dips in 2016 are a result of water quality issues, while remaining dips
are likely due to optimization work on the PUF.

Figure 4-18. JMMCRWRP MF Feed Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).

a2012-2015 data includes supplemental potable water added at the influent to JMMCRWRP to meet demand,
prior to installation of PUF.
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Figure 4-19. JMMCRWRP PUF Feed Flow (2010 to 2019)
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Source: Daily average flow data (2010-2019).
@ Includes supplemental potable water added at the influent to JMMCRWRP to meet demand.

Figure 4-20. JMMCRWRP BF Product Flow (2010 to 2019)
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2 Includes supplemental potable water added at the influent to JMMCRWRP to meet demand. Supplemental
potable water was consistently used for the Biofor system prior to installation of the PUF in October 2014.
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Annual Averages

The annual average flows and capacities for BF treatment systems at the satellite plants are
summarized in Table 4-3.

Table 4-3. Annual Average Flows and Capacities for LPBF Systems at Satellite Plants (2016 to
2019)

Capacity Annual Average (mgd)
(mgd)
2016 2017 2018 2019 2016-2019

JMMCRWRP MF Feed 6.9
JMMCRWRP PUF Feed 1.1 0.8 0.8 0.8 0.8 0.8

JMMCRWRP BF Product 5.0 41 3.7 3.2 3.0 3.5
TRWRP MF Feed 4.4 2.8 3.0 3.3 3.0 3.1

TRWRP BF Product 3.2 2.2 22 23 24 23

Source: Daily average flow data (2010-2019).

Peaking Factors

Design of facilities and assessment of permit compliance are typically based on a range of flow
conditions including maximum month (MM), maximum week, (MW), and maximum day (MD). This
section describes development of peak flow projections for the system.

The key terms to calculate peaking factors are defined as follows:
o AA flow: Arithmetic average of all data that occurs in the review period.

e MM flow: Maximum 30-day average flow that occurs in the review period. Statistical MM flow
for a log-normal distributed data is the 91.7th (11/12th) percentile of the log-normal value.

o MW flow: Maximum 7-day average flow that occurs in the review period. Statistical MW flow
for a log-normal distributed data is the 98.1st (51/52nd) percentile of the log-normal value.

e MD flow: Maximum daily value that occurs in the review period. For log-normal distributed
data, the MD is the 99.7th (364/365th) percentile of the log-normal value.

Peaking factor refers to the ratio of the peak flow rate (e.g., MD flow) to the AA. The peaking factors
are calculated as follows:

e MM/AA = MM Flow/AA Flow
o  MW/AA = MW Flow/AA Flow
o MD/AA = MD Flow/AA Flow

Daily average flows (2016 to 2019) are used to calculate AA, MD, MW, and MM. In general, the
flows follow a log-normal curve pattern; therefore, peaking factors are developed using the statistical
approach. Peaking factors observed at West Basin treatment facilities are summarized in Table 4-4.
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Table 4-4. West Basin Treatment Facility Peaking Factors (2016 to 2019)

Treatment Facility Flow MM/AA MW/AA Y/ BJZAVAN
Influent 1.17 1.27 1.38
Barrier Water 1.20 1.31 1.44
ECLWRF Title 22 Product 1.25 1.41 1.59
Chevron LPBF Product 1.20 1.32 1.45
Chevron HPBF Product 1.15 1.23 1.32
CNTP Biofor Feed 1.22 1.36 1.50
Nitrified Product 1.22 1.36 1.51
Biofor Feed 1.28 1.47 1.67
TRWRP Nitrified Product 1.29 1.48 1.69
MF Feed 1.17 1.27 1.37
LPBF Product 1.19 1.30 1.42
Biofor Feed 1.22 1.36 1.50
Nitrified Product 1.23 1.37 1.53
JMMCRWRP MF Feed 1.29 1.49 1.70
PUF Feed 1.26 1.42 1.60
LPBF Product 1.26 1.42 1.59

AA=annual average;

ultrafiltration.

Source: Daily average flow data (2010-2019).

MD=max day; MF=microfiltration; MM=max month; MW=max week; PUF=Pall

4.3 Water Quality

This section examines the historical water quality data at each West Basin treatment facility to
assess existing treatment performance and to identify trends in order to develop projected feedwater
quality characteristics for potential improvements.

4.3.1

ECLWRF

Available data provided by West Basin for key constituents at ECLWRF are summarized in

Table 4-5.

Table 4-5. Available Data for Water Quality Constituents at ECLWRF

Constituent Units Frequency DEICE

Influent

Ammonia mg/L Daily 2010-2020
EC pmho/cm Daily 2010-2020
Iron mg/L Varies, about twice a week 2014-2020
Ozone mg/L Weekly 2013-2017
TDS mg/L Daily 2009-May 2020
TOC mg/L Twice a week, Weekly 2010-2020
TSS mg/L Daily 2010-2020
Turbidity NTU Daily 2009-May 2020
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Table 4-5. Available Data for Water Quality Constituents at ECLWRF

Flow ‘ Constituent Units ‘ Frequency DEICE

Alkalinity mg/L Monthly 2014-2019

Ammonia mg/L Monthly 2014-2019

Boron mg/L Monthly 2014-2019

Chloride mg/L Monthly 2014-2019

EC mmho/cm Monthly 2014-2019

Title 22 Product Iron mg/L Monthly 2014-2019

pH S.U. Monthly 2014-2019

TDS mg/L Monthly, Composite 2010-2019

Total Alkalinity mg/L as CaCOs3 Monthly 2014-2019

TOC mg/L Monthly 2014-2019

TSS mg/L Weekly, composite 2010-2019

Turbidity NTU Daily 2010-2019

Ammonia mg/L Twice a week 2010-2019

. TDS mg/L Quarterly 2010-2019
Barrier Water Product

Turbidity NTU Daily 2010-2019

NDMA Mg/L, ng/L Monthly 2010-2019

HPBF Product TDS mg/L Weekly 2013-2019

LPBF Product TDS mg/L Weekly 2013-2019

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

ECLWREF Influent

Key ECLWREF influent water quality constituents from 2010 to 2019 are shown in Figure 4-21 to

Figure 4-25.
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Figure 4-21. ECLWREF Influent EC from 2014 to 2019
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Total dissolved solids (TDS) is indirectly measured by electrical conductivity (EC), which is typically
estimated by multiplying EC by a factor of 0.6. Concentrations of TDS with sparingly soluble salt ions
(i.e., barium, calcium, sulfate, etc.) complicates the recovery performance at BF treatment systems
at the satellite plants. Therefore, West Basin imposes a goal to keep TDS below 1,000 mg/L
(approximate EC of 1,667 microsiemens per centimeter [uS/cm]) in Title 22 product water. Historical
EC ranged from 1,417 to 2,000 uS/cm from 2010 to 2019, which does not hinder the design and
operation of nitrification treatment at the satellite plants. Historically, EC consistently peaked over
1,667 uS/cm from 2014 to 2016, eventually tapering off from 2017 and onwards. However, the
elevated EC between 2014 and 2017 were likely due to extreme regional drought conditions and
increased usage of potable water from the Colorado River Aqueduct (CRA), which has significantly
higher TDS levels than the California State Water Project (SWP).

In the event of another extreme drought, it is likely that ECLWRF influent TDS would return to these
elevated concentrations (assuming no changes were made upstream). Additionally, levels of TDS
are also contingent upon the two sewage sources treated at HWRP: one from costal sewers with
high TDS and the second from inland sewers with low TDS. The HSEPS pulls from a common
HWRP secondary effluent channel and primarily consists of water from the lower TDS side.
Increased flows to ECLWRF may increase the blend of the higher TDS secondary effluent conveyed
to West Basin. Projections of TDS potentially requires knowledge of existing and planned secondary
effluent management practices and/or regulations by the City of Los Angeles, as well as predictions
of future droughts, sea level rises, and agricultural runoff patterns.

January 14, 2022 | 4-21



Recycled Water Master Plan
West Basin Municipal Water District

Figure 4-22. ECLWREF Influent Turbidity from 2010 to 2019
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

The linear trendline slope in Figure 4-22 shows that turbidity has gradually increased and generally
ranges between 8 and 18 NTU. However, excursions as high as 50 NTU have occurred more
frequently in recent years from 2016 to 2019. West Basin staff expect these excursions to continue;
therefore, ECLWRF operational procedures were adjusted to anticipate potential influent spikes.

Figure 4-23. ECLWRF Influent TSS from 2010 to 2019
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

According to the linear trendline, TSS has been fairly consistent with a gradual increase. TSS ranges

from 12 to 27 mg/L with occasional excursions over 50 mg/L and as high as over 200 mg/L in 2016
and 2017.
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Figure 4-24. ECLWRF Influent TOC from 2010 to 2019
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

According to a study of RO Permeate and Barrier water TOC (West Basin and Suez, 2017),
increased ozone dosages increase the formation of TOC byproducts, such as aldehydes and
ketones. These byproducts are small molecular weight organics capable of passing through RO
membranes, consequentially raising TOC levels in the Double Pass RO permeate and increasing
oxidizing demand (i.e., increased chemical and energy dose) in the UV-AOP treatment system for
Barrier water. Based on the findings from this study, ozone dose was reduced to 4 mg/L from around
15 mg/L in 2015 to keep TOC below the permit limit of 0.5 mg/L (20-week average limits), as
mandated by California Code of Regulations, Title 22, Section 60320.040. However, increases in
ECLWEF influent TOC, as shown by the upward linear trendline, may also contribute to overall TOC
increases in the Barrier product water. TOC ranged from 11 to 15 mg/L in 2010, whereas TOC
ranged from 13 to 18 mg/L in 2019.
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Figure 4-25. ECLWRF Influent Ammonia from 2010 to 2019
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Currently, the HWRP treatment process does not include ammonia oxidation, or nitrification.
Therefore, the nitrification treatment processes at the satellite plants serve to convert ammonia to
nitrate, since ammonia adversely impacts the performance of cooling towers. Municipal water usage
patterns and wastewater management practices (i.e., water conservation) influence the level of
ammonia in HWRP secondary effluent flows. The linear trendline in Figure 4-25 demonstrates a
significant increase in ammonia concentrations over the past ten years. Historically, ammonia
ranged from 20 to 50 mg/L in 2010, whereas ammonia ranged from 40 to 60 mg/L in 2019.
Implications of increased ammonia loading were previously discussed in Section 2.1.

Annual averages of the aforementioned water quality constituents of interest are summarized in
Table 4-6. The projected water quality values from the 2010 ECLWRF Phase V Expansion
Preliminary Design Report (PDR) are reproduced in Table 4-7 and compared to the historical data in
Table 4-8. A comparison of 2020 data for these two tables show that most annual average water
quality data are generally in-line with or slightly greater than 2010 projections of annual averages.
Historical TSS deviated the most from projections, resulting in higher historical TSS concentrations
than anticipated. Ammonia and conductivity projections relatively align, although the percent
differences in 2018 and 2020 suggest conductivity may not be continually increasing by 1%. A linear
trendline can be used to project future conductivity values instead; however, future blending plans
for HWRP secondary effluent should be assessed to determine whether or not TDS is anticipated to
increase or decrease in the future.

The statistical analysis between historical water quality data and 2010 PDR projections show the
range of concentrations and frequency of variability has historically increased from the 2010
projections, as indicated in a comparison of the maximum and 95" percentiles shown in Table 4-9
and Table 4-10.
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Table 4-6. ECLWRF Influent Water Quality Annual Averages

Turbidity TOC Ammonia
(NTU) (mg/L) (mg/L)

2010 1,586 1" 15 14 41
2012 1,420 8 22 12 38
2014 1,742 10 17 13 35
2015 1,826 10 16 13 37
2016 1,793 11 19 14 47
2018 1,531 12 15 15 49
20202 1,586 12 20 18 49

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

a January to May 2020 daily average turbidity data is available, while January to March 2020 daily average

conductivity, TSS, TOC, and ammonia data is available.

Table 4-7. Projected ECLWREF Influent Water Quality from 2010 PDR

Turbidity TOC Ammonia
(NTU) (mg/L)? (mg/L))*
2009-2010 1,566 9.1 1.7 13.3 38.8
2012 1,598 - - - -
2014 1,630 - - - -
2015 1,646 11 13 14 42
2016 1,662 - - - -
2018 1,696 - - - -
2020 1,730 14 14 14 45

Source: West Basin ECLWRF Phase V Expansion Preliminary Design Report, Volume Il — Part 1 of 2 (HDR,

2010).

@ Based on 1% yearly increase.

b Based on linear curve fittings established from 2007 to 2010 annual average data.
¢ Based on linear curve fittings established from 2000 to 2010 annual average data.
d Based on linear curve fittings established from 2002 to 2010 annual average data.
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Table 4-8. Percent Difference of Average Historical Data to 2010 PDR Projections for ECLWRF

Influent
Turbidity Ammonia
(NTU) (mg/L)
2009-20102 +1% +25% +26% +4% +5%
2012 -11% - - - -
2014 +7% - - - -
2015 +11% +6% +26% +10% -11%
2016 +8% - - - -
2018 -10% - - - -
2020° -8% +17% +45% +26% +9%

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

@ Only 2010 historical annual average data is used.
b January to May 2020 daily average turbidity data is available, while January to March 2020 daily average

conductivity, TSS, TOC, and ammonia data is available.

Table 4-9. ECLWRF Influent Water Quality Statistical Analysis (2010 to 2019)

Statistics EC TDS Turbidity TOC Ammonia
(uS/cm) (mg/L) (NTU) (mg/L) (mg/L)
Maximum 2,080 1,254 50 287 29 69
95th Percentile 1,890 1,134 18 27 18 54
Average 1,577 947 10 17 13 43
25th Percentile 1,440 864 8 12 12 37
Minimum 480 588 2 4 7 23

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

a January to May 2020 daily average turbidity data is available, while January to March 2020 daily average

conductivity, TSS, TOC, and ammonia data is available.

Table 4-10. Projected Year 2020 ECLWRF Influent Water Quality from 2010 PDR

Statistics EC Turbidity TSS TOC Ammonia
(uS/cm) (NTU) (mg/L) (mg/L) (mg/L)
Maximum 2,386 26 45 25 54
95th Percentile 1,845 25 21 15 50
Average 1,730 12 13 14 41
25th Percentile - - - - -
Minimum 1,447 3 3 11 25

Source: West Basin ECLWRF Phase V Expansion Preliminary Design Report, Volume Il — Part 1 of 2 (HDR,
2010).

West Basin and Suez Operations staff noted concerns regarding increased ECLWRF influent iron
concentrations due to HWRP ferric chloride dosages. The Phase IV MF system is a submerged
system with a maximum TMP of 12 psi, whereas the Phase V MF system is a pressurized system
with a much higher maximum TMP, typically around 35 psi. ECLWRF tends to have fouling issues
on the MF when HWRP secondary effluent iron levels are above 0.3 mg/L, which prompts more
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frequent cleaning. In addition, West Basin doses ferric chloride prior to the Phase V MF system
based on a recommendation by the Pall Corporation. Period of analysis is selected from 2016 to
2019 to eliminate the few excursions over 2 mg/L, which occurred only in year 2015. Although the
linear trendline for ECLWREF influent iron from 2016 to 2019 is generally decreasing, Figure 4-26
illustrates that iron concentrations consistently surpass 0.3 mg/L and with high variability.

Figure 4-26. ECLWREF Influent Iron from 2016 to 2019

y =-0.0001x + 6.417
R?=0.069

mg/L

© ECLWREF Influent, Iron - 30-Day Moving Average

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

In addition, metal salt addition (i.e., ferric chloride coagulant dosing) strips out the phosphate and
alkalinity concentrations necessary for biofilm growth at the Biofor systems. In response to the high
and variable HWRP secondary effluent turbidity, the ECLWRF Title 22 treatment process
correspondingly increases ferric chloride doses at the high-rate clarifiers (pretreatment Densadegs)
to reduce turbidity to the filters (Figure 4-27). Unfortunately, some of the iron carries over in the Title
22 product to the satellite plants. The Biofor influent at TRWRP and JMMCRWRP are blended with
MF backwash water, which contains 2 or 3 cycles of recycled iron. Iron concentrations are not
filtered or removed in the Biofors. Furthermore, West Basin staff indicated that biofilm growth in the
Biofor is phosphate-limited. TRWRP and JMMCRWRP recycles and returns phosphorus, but CNTP
does not.
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Figure 4-27. ECLWREF Influent Ferric Chloride and Turbidity Data (2016 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Barrier Water

A statistical summary of Barrier water quality is provided in Table 4-11.

Table 4-11. Barrier Water Quality Statistical Analysis (2010 to 2019)

Statistics Am;j’[‘)ia TEJ'\rlE)riSi)ty
Maximum 6.9 130 58 25
95th Percentile 3.7 120 27 2.2
Average 25 91 6 1.2
25th Percentile 2.0 82 1 0.9
Minimum 0.4 34 0.3 0.1

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Barrier water is chlorinated; therefore, chloramine forms in the water, because there is about 3 to 5
mg/L ammonia remaining. The NDMA limit is 10 ppt; the 95" percentile and maximum suggests
NDMA levels are occasionally exceeded.

Title 22

Constituents of concern for Title 22 irrigation users and for the nitrification facilities are summarized
in Table 4-12. In general, ECLWREF Title 22 effluent is in compliance with water quality requirements;
however, the high ammonia levels prevent cooling tower use without additional treatment and the
TDS and chloride levels may not be conducive for sensitive crop growth.
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Table 4-12. Title 22 Water Quality (2014-2019)

g > (4] Q @ n —~
= —_ >
. O o) ’% g e g = 2 8 ©
Statistics <g_ oF 5 © — =30 T
=2 >5Z < E p 2 €S <
Lu = _—
Maximum | 1,700 | 1,100 | 14 | 15 | 25 | 56 | 101 | 394 | 150 335 7.4
95th
oot | 1700 | 1,100 | 4 15 | 21 | 55 | 075 | 382 | 1.05 326 7.0
Average | 1,406 | 894 2 | 12 | 12 | 45 | 048 | 303 | o046 274 71
25th 1,300 | 800 2 11 | 08 | 41 | 040 | 278 | 028 250 7.0
Percentile
Minimum | 1,000 | 640 1 9o | 01 | 23 0 173 0 202 6.8

EC=effluent conductance.

a2 Monthly data.
b Weekly data.
¢ Daily data, turbidity station #1.

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

4.3.2 Nitrification Treatment Processes at Satellite Plants

The nitrification systems at the CNTP, TRWRP, and JIMMCRWRP remove ammonia-nitrogen from
influent Title 22 water for cooling tower application at the refineries. This is critical to prevent failure
and damage to piping in the refinery cooling systems, which are sensitive to the presence of
ammonia. Overall, the nitrification system converts influent ammonia into two forms that do not harm
cooling tower piping:

1. Bacteria in the Biofors convert ammonia to nitrate through nitrification.

2. Chlorine is added to Biofor effluent as it enters the breakpoint reactor to convert residual
ammonia-nitrogen into chloramine for nitrified product water distribution.

Relevant parameters for analysis of Biofor performance are as follows:

pH: Reduction in pH increases the risk of ammonia breakthrough. Significant drop in pH below 6.5
retards the nitrification process, whereas decreases in pH below 6.3 halts the nitrification process
altogether. Conversely, higher influent pH may result in calcium precipitation, which leads to
significant scaling and fouling of the Biolite media within each Biofor filter. To optimize nitrification,
the pH of water must be maintained between 6.8 and 7.5.

Alkalinity: The biological oxidation of ammonia through nitrification produces acids that lowers pH;
therefore, sodium hydroxide (NaOH or caustic) is added to raise alkalinity and to increase buffering
capacity. The increase in alkalinity, and consequentially the increase in pH, causes scaling on the
Biofor nozzles. Carbon dioxide (CO,) is added to form carbonate alkalinity and to reduce scaling.
Alkalinity of Nitrified water must be maintained at a minimum of 80 mg/L. Stoichiometrically, 1 mg/L
of ammonia consumes 7.14 mg/L as calcium carbonate (CaCQO:s) of alkalinity; however in practice,
1 mg/L of ammonia consumes about 10 mg/L as CaCOs of alkalinity.

Chilorine: Chlorine is dosed as 10 ppm per MG of residual ammonia after nitrification, with 30
minute contact time (8.3 to 1 ratio) to complete breakpoint chlorination. This not only incurs
additional operational costs but also reduces usable water for cooling towers by adding TDS and
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chlorides into the effluent water, thus increasing frequency of blowdowns to maintain cooling tower
efficiency.

Ammonia: Ammonia levels must be maintained close to 0 mg/L for cooling tower application. Each
Biofor unit was originally designed (circa 1994) to handle a daily average ammonia loading of

374 Ibs per day based on a flow of 1.25 mgd with an average influent ammonia concentration of
35.90 mg/L (90th percentile).

All nine Biofors at the satellite plants, collectively, were rehabilitated in 2015 after being in service for
14 to 17 years; therefore, the period of analysis examines the three most recent calendar years from
2017 to 2019. Available data of key constituents to evaluate Biofor performance at each satellite
plant from 2017 to 2019 are summarized in Table 4-13.

Table 4-13. Available Satellite Plant Water Quality Data for Constituents of Interest

Satellite Plant Flow Constituent Units

Ammonia mg/L Weekly 2017-2020
CNTP, Biofor Influent
JMMCRWRP, Alkalinity mg/L as CaCOs Weekly 2017-2020
TRWRP and Effluent

pH - Weekly 2017-2020

CNTP, Varies, every
JMMCRWRP, Biofor Pre-Cl Ammonia mg/L few days, grab 2014-2020
TRWRP samples

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

CNTP

Biofor influent and effluent (pre- and post-chlorination) ammonia concentrations at CNTP are
illustrated in Figure 4-28, while the performance analysis of ammonia removal is summarized in
Table 4-14.
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Figure 4-28. CNTP Biofor Ammonia Treatment (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Table 4-14. CNTP Biofor Ammonia Removal Performance

© CNTP , Effluent Ammonia (Post-Chlorination)

Parameter Unit 2017

Influent Ammonia (90th Percentile) mg/L 46 46 47
Total Average Feed Flow mgd 4.0 3.7 3.8
No. of Biofor - 4 4 4
Average Feed Flow, Each mgd 1.0 0.9 1.0
Ammonia Loading/Day, Each Ibs/day 389 355 376
Loading Exceedance, Each @ % 4.0% -5.2% 0.4%
Average Effluent Ammonia (Pre-Chlorination) mg/L 5.4 3.5 54
Total Ammonia Removed (Pre-Chlorination) Ibs/day 344 328 333
Removal Efficiency (Pre-Chlorination) % 88.4% 92.5% 88.5%
Average Effluent Ammonia (Post-Chlorination) mg/L 0.3 0.2 0.6
Total Ammonia Removed (Post-Chlorination) Ibs/day 387 353 371
Removal Efficiency (Post-Chlorination) % 99.4% 99.7% 98.8%
Max Effluent Ammonia (Post-Chlorination) mg/L 0.8 0.6 6.0
No. of Ammonia Samples (Post-Chlorination) - 52 51 52

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

@ Based on designed performance standard for ammonia loading of 374 Ibs/day, derived from design average
influent ammonia concentration of 35.90 mg/L (90" percentile) and design flow of 1.25 mgd through each Biofor.
Negative results indicate extent in which loading is not exceeded.
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Although historical annual average flows have operated below the original design capacity of

5.0 mgd, the influent ammonia concentrations exceeded that of the design by about 10 mg/L. In
2017 and 2019, the historical ammonia loading exceeded that of design by approximately 0.4% to
4.0%. Additionally, there were a wide range of ammonia breakthroughs from around 1 to 12 mg/L as
shown in Figure 4-28. The CNTP relies on chlorine addition to achieve 99% removal of ammonia by
converting any remaining ammonia to chloramines. As a result of almost doubling of the influent
ammonia level, even with 99% ammonia removal, the plant experienced excursions ranging from 0.2
to 0.6 mg/L on average. The gradual increase in prechlorine excursions 2017 to 2019, resulted in
more frequent cleaning or rehabilitation and increases in operation cost for chlorination and sodium
hydroxide. Influent and effluent alkalinity and pH at CNTP are illustrated in Figure 4-29.

Figure 4-29. CNTP Influent Alkalinity and pH (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.
Historical influent pH are within optimal range for nitrification; however, that for influent alkalinity are
not. Given average ammonia of around 50 mg/L, approximately 500 mg/L as CaCOs3 alkalinity is

required to nitrify ammonia, which exceeds the average influent alkalinity of 271 mg/L as CaCOs
from 2017 to 2019. Therefore, addition of sodium hydroxide (not shown) is required.

JMMCRWRP

Biofor influent and effluent (pre- and post-chlorination) ammonia concentrations at JMMCRWRP are
illustrated in Figure 4-30, while the performance analysis of ammonia removal is summarized in
Table 4-15.
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Figure 4-30. JMMCRWRP Biofor Ammonia Treatment (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Table 4-15: JMMCRWRP Biofor Ammonia Removal Performance

Influent Ammonia (90th Percentile) mg/L 47 48 48
Total Average Feed Flow mgd 1.0 1.0 0.8
No. of Biofor - 1 1 1
Average Feed Flow, Each mgd 1.0 1.0 0.8
Ammonia Loading/Day, Each Ibs/day 372 385 339
Loading Exceedance, Each 2 % -0.5% 2.9% -9.5%
Average Effluent Ammonia (Pre-Cl) mg/L 8.7 7.2 3.1
Total Ammonia Removed (Pre-Cl) Ibs/day 303 327 317
Removal Efficiency (Pre-Cl) % 81.5% 85.0% 93.6%
Average Effluent Ammonia (Post-Cl) mg/L 1.8 26 4.7
Total Ammonia Removed (Post-ClI) Ibs/day 358 364 306
Removal Efficiency (Post-Cl) % 96.2% 94.6% 90.2%
Max Effluent Ammonia (Post-Cl) mg/L 6.0 11.8 23.0
No. of Ammonia Samples (Post-Cl) - 52 51 52

Source: Collection of constituent data spreadsheets ranging from 2009-2020.

@ Based on designed performance standard for ammonia loading of 374 Ibs/day, derived from design average
influent ammonia concentration of 35.90 mg/L (90" percentile) and design flow of 1.25 mgd through each Biofor.
Negative results indicate extent in which loading is not exceeded.

Although the historical annual average flows from 2017 to 2019 have operated below capacity of
1.25 mgd per Biofor, influent ammonia have exceeded that of design by about 10 mg/L or more,
causing loading exceedance in 2018. According to Figure 4-30, there had been significant ammonia
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breakthrough occurrences, with excursions as high as 20 to 23 mg/L during late 2017 to early 2018.
Therefore, the JIMMCRWRP relies on chlorine addition to achieve at least 90% removal. In
comparison to the nitrifying Biofors at the other two Satellite Plants, JMMCRWRP experiences the
lowest removal efficiency post-chlorination with the highest concentrations for ammonia excursions
from 2017 to 2019. Aside from having a single Biofor unit versus the four Biofor units at each of the
other Satellite Plants, the JMMCRWRP Biofor treats a higher blend of MF backwash waste recycle
and utilizes baffles inside a nitrification product tank rather than a breakpoint chlorination reactor.
The gradual increase in prechlorine excursions 2017 to 2019, resulted in more frequent cleaning or
rehabilitation and increases in operation cost for chlorination and sodium hydroxide. Influent and
effluent alkalinity and pH at JMMCRWRP are illustrated in Figure 4-31.

Figure 4-31. JMMCRWREP Influent Alkalinity and pH (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Historical influent pH are generally within optimal range for nitrification; however, that for influent
alkalinity are not. Given average ammonia of around 43 mg/L from 2017 to 2019, approximately
430 mg/L as CaCOs alkalinity is required to nitrify ammonia, which exceeds the average influent
alkalinity of 241 mg/L as CaCOs3 from 2017 to 2019. Therefore, addition of sodium hydroxide is
required.

TRWRP

Biofor influent and effluent (pre- and post-chlorination) ammonia concentrations at TRWRP are
illustrated in Figure 4-32, while the performance analysis of ammonia removal is summarized in
Table 4-16.
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Figure 4-32. Ammonia Treatment Through Biofors at TRWRP (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Table 4-16. TRWRP Biofor Ammonia Removal Performance

Influent Ammonia (90th Percentile) mg/L 49 48 54
Total Average Feed Flow mgd 3.1 3.5 3.0
No. of Biofor - 4 4 4
Average Feed Flow, Each mgd 0.77 0.88 0.75
Ammonia Loading/Day, Each Ibs/day 316 352 338
Loading Exceedance, Each @ % -15.5% -5.9% -9.7%
Average Effluent Ammonia (Pre-Cl) mg/L 2.0 1.4 1.2
Total Ammonia Removed (Pre-Cl) Ibs/day 303 342 330
Removal Efficiency (Pre-Cl) % 95.9% 97.1% 97.7%
Average Effluent Ammonia (Post-Cl) mg/L 0.7 0.1 0.2
Total Ammonia Removed (Post-Cl) Ibs/day 312 351 337
Removal Efficiency (Post-Cl) % 98.6% 99.7% 99.7%
Max Effluent Ammonia (Post-Cl) mg/L 8.0 0.3 1.3
No. of Ammonia Samples (Post-Cl) - 52 51 52

Source: Collection of constituent data spreadsheets ranging from 2009-2020.
a2 Based on designed performance standard for ammonia loading of 374 Ibs/day, derived from design average

influent ammonia concentration of 35.90 mg/L (90" percentile) and design flow of 1.25 mgd through each Biofor.
Negative results indicate extent in which loading is not exceeded.

Ammonia loading did not exceed that for design from 2017 to 2019. Since ammonia loading at
TRWRP is the least burdensome on the Biofors compared to that at the other Satellite Plants,
ammonia breakthrough is the least, averaging at around 1.5 mg/L out of the Biofor. However,
chlorination is still necessary for 99% removal. The contractual limit for ammonia is 2.0 mg/L, but the
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preferred target is 0.1 mg/L. Meeting this target was more difficult due to gradual increases in
effluent ammonia between 2017 and 2019 requiring more frequent cleaning or rehabilitation and
increases in operation cost for chlorination and sodium hydroxide. Influent and effluent alkalinity and
pH at TRWRP are illustrated in Figure 4-33.

Figure 4-33. Alkalinity and pH at TRWRP (2017 to 2019)
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Source: Collection of constituent data spreadsheets ranging from 2009-2020.

Historical influent pH are generally within optimal range for nitrification; however, that for influent
alkalinity are not. Given average ammonia of around 46 mg/L from 2017 to 2019, approximately 460
mg/L as CaCOs alkalinity is required to nitrify ammonia, which exceeds the average influent alkalinity
of 256 mg/L as CaCOs3 from 2017 to 2019. Therefore, addition of sodium hydroxide is required.

4.3.3 Membrane Treatment Performance

West Basin utilizes MF, UF, and RO membrane systems to treat the Hyperion secondary effluent at
ECLWREF and to treat Title 22 product water at the satellite plants. This section presents operating
data for the various membrane systems at ECLWRF and the satellite plants. Although exceptions
may occur, West Basin generally prefers to maintain a consistent operation and maintenance
schedule for each rack or train of membranes for consistent performance among that grouping of
membranes. This helps establish a routine to monitor membrane system performance and also to
identify whether potential issues represent a consistent trend or pattern or if the issue is an isolated
incident.

ECLWRF MF Treatment Process

Since 2017-2018, the main MF membrane systems at ECLWREF include submersible MF
membranes system (Phase IV Expansion, currently Scinor PVDF membranes), Pall pressurized MF
system (Phase V and the Expansion Project, PVDF membranes), and two mobile pressurized MF
systems (Trailers 45 and 46, PVDF membranes). The mobile trailers were installed in 2017 and
have been operating continuously since early 2018 and the Pall expansion units to Phase V were
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commissioned in April 2019.The Phase || MF membrane system is not operational due to age and
have been decommissioned; while Phase Il MF system has been on standby mode since 2018.The
Phase IV MF system consists of Units 19-24 and produced an average filtrate flow of 1,500 gpm
after installation of Scinor membranes in late 2017 as shown in Figure 4-34. From April 2018 through
January 2019, the system maintained a consistent flow rate of 1,500 gpm with a gradual increase of
differential transmembrane pressure (TMP) from 2 psi up to 12 psi (Figure 4-35).

Figure 4-34. ECLWRF Phase IV MF Units 19-24 Filtrate Flow
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.
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Figure 4-35. ECLWRF Phase IV MF Units 19-24 TMP

ECLWRP MF Trains 19-24: Trans Membrane Pressure, psi
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

This increase in TMP is typically due to the increase in feed turbidity and high organics in HWRP’s
secondary effluent water. As the feed water turbidity increases the MF system differential pressure
typically increases. With higher turbidity in the feed system the MF system is forced to increase the
number of backwash sequences to control fouling. The backwash is complemented with daily
maintenance cleans to ensure the system maintains performance throughout the fouling event. In
August 2018, there was a dip in filtrate flow to 1,200 gpm, which is a 20% decrease in flow. The
Phase IV MF system completed a recovery clean and performance improved since the filtrate flow
was back at 1,500 gpm.
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The ECLWRF Phase V MF system consists of Units 27-32 with Pall Microza PVDF membranes. This
membrane system produced an average filtrate flow of 1,750 gpm for all units as shown in

Figure 4-36.

Figure 4-36. ECLWRF Phase V MF Units 27-32 Filtrate Flow
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

From October 2016 through September 2018, the system maintained a constant average flow of
1,750 gpm with an increase in TMP from 5 psi up to 28 psi from the same time span (Figure 4-37).
West Basin added Units 33-34 to the Phase V MF system in January 2019 and the Pall MF
Expansion Units 33-34 were commissioned in April 2019.
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Figure 4-37. ECLWRF Phase V MF Units 27-32 TMP

ECLWRP MF Trains 27-32: Trans Membrane Pressure, psi
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

Similar to the submersible MF, the increase in TMP has been due to the increase in feed water
turbidity. As the feed water turbidity increases the MF system TMP increases while the specific flux
decreases. The specific flux for these systems would operate at a range from 1 to 8 gallons per
square foot per day per psi (gfd/psi). The specific flux is affected by the increase in feed turbidity as
shown in Figure 4-38.
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Figure 4-38. ECLWRF Phase V MF Units 27-32 Specific Flux
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

As the feed turbidity would increase from 4 NTU up to 16 NTU, the specific flux performance would
decrease from 8 gfd/psi to 1 gfd/psi. This decrease in specific flux across all the MF systems leads
to increased backwashes as well as recovery cleans. After the recovery cleans, the specific flux
would recover back to 6 to 8 gfd/psi. As operation continued and the feed turbidity would increase
the MF performance specific flux would decrease back to 1 gfd/psi and the TMP would increase to
20 psi with increased turbidity. This is noticed with the recovery cleans as the membranes system
regain their performance and come close to their baseline. With improved feed water quality at
ECLWRF the MF systems would perform at steady specific flux rates and maintenance clean would
address gradual increases of TMP and be able to bring system performance back to their baseline.
Filtrate quality throughout the membrane life has remained at less than 0.1 NTU.

As a result of declined in performance from the Phase Il and Phase Il MF systems, West Basin
purchased and installed two mobile MF units in 2017 to supplement Chevron BF demands. Each
mobile MF units has two racks (Racks A and B) and consists of 40 membranes each. The specific
flux of the membranes began operating at 1.5 gfd/psi and gradually trended downward toward 0.5
gfd/psi. This downward trend is related to the increase in feed turbidity into the system. As the
system began operating in mid-September, the feed turbidity ranged between 6 to 14 NTU through
mid-November 2018 (Figure 4-39).
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Figure 4-39. ECLWRF Pall MF Units 45 and 46 Feed and Filtrate Turbidity
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In this period the specific flux was between 0.5 to 1.5 gfd/psi and the TMP increased from 7 to

25 psi. This increase in differential pressure and decrease in specific flux leads to higher rates of
backwashes and maintenance cleans. The feed turbidity continued to increase into winter and
reached values as high as 20 NTU in late December. Although the feed turbidity kept increasing, the
effluent turbidity remained constant at less than 0.2 NTU. In late December, there was an increase
to 0.6 NTU for a brief moment, but the system restarted in January 2019 with an effluent quality of
0.1 NTU. The brief increase in effluent turbidity could be a result of the increase in feed turbidity
overtime from November through the end of December. Figure 4-40 shows the specific flux on
Trailer 45 (T-45) Rack B versus feed turbidity.

The MF units all behave similarly in regard to performance. As feed turbidity increase the MF
performance decreases in flow and increases in TMP. This is based on data analyzed. See
Appendix H for additional charts for individual MF system performance.
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Figure 4-40. ECLWRF Pall MF Unit 45 Rack B Feed Turbidity and Specific Flux
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

ECLWRF RO Treatment Process

The RO system at ECLWREF consists of 11 trains that were constructed at each capacity
construction and expansion, Phase | through Phase V. RO Trains 1 through 5 and Trains 9 through
11 have the same feed water source which is supplied by the MF systems. Trains 6 through 8 are
second pass RO trains which are fed from the LPBF well and produce high quality RO treated water
to feed the high-pressure boiler system for the Chevron Refinery. In general, West Basin uses the
following terminology for the RO Trains:

e Barrier Trains: RO Trains 1, 2, and 9-11; RO Train 3 (swing - Train 3 can serve either the
Barrier system or the LPBF system)

e Chevron LPBF Trains: RO Trains 4-5; RO Train 3 (swing)
e Chevron HPBF Trains: RO Trains 6-8

During the analysis period of 2016-2019, the normalized permeate flow (NPF) of the Barrier RO
Trains 1 and 2 had a steep decline in performance within 4 to 6 weeks. As a rule of thumb, all
membrane manufacturers recommend a recovery clean for their RO membranes when there is a
decrease in NPF by 15% or an increase in differential pressure across the membrane of 20%. The
RO Train 1 runs at 85% recovery with an average permeate flow of 2,000 gpm. The steep decline in
NPF and increase in differential pressure shows how quickly the membranes were being fouled.
During this period, the MF filtrate quality was not optimal due to Phase Il and Il and compromised
Phase V MF qualities, which contributed significantly to the quick decline in RO performance The
differential pressure from December 2016 through March 2017 shows an increasing trend from 32
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psi up to 64 psi. This increase in differential pressure and decrease in NPF is due to the increase in
feed water turbidity as shown in Figure 4-41.

Figure 4-41. ECLWRF Barrier RO Trains 1 and 2 Differential Pressure and Feed Turbidity
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

Increased feed turbidity results in an increase in feed pressure and differential pressure, as well as a
decrease in NPF. This leads to increased recovery cleans and energy consumption since the feed
pumps will need to supply higher pressures to maintain the same level of permeate production to
meet demand. Although there has been a decrease in NPF, the system has maintained a steady
normalized salt passage (NSP) producing a permeate quality of less than 150 uS/cm throughout the
life of the RO membrane. The feed pressure and actual RO permeate flow of Train 1 are shown in
Figure 4-42.
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Figure 4-42. ECLWRF Barrier RO Train 1 Feed Pressure and Permeate Flow
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

Chevron LPBF RO trains consist of Trains 3, 4, and 5 and perform similarly to Barrier RO Trains 1
and 2. With increases in feed turbidity, the NPF decreases while the feed and differential pressure
across the membranes increase. The membrane performance for RO Trains 4 and 5 have been
cyclical, with membrane cleans conducted every 3 months and the performance nearly recovering
back to baseline in 2018. Permeate water quality is consistent at less than 100 uS/cm, and the
recovery for these trains was consistent at 83%. The feed pressure and permeate flow for Chevron
LPBF RO Train 4 is shown in Figure 4-43.
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Figure 4-43. ECLWRF Chevron LPBF RO Train 4 Feed Pressure and Permeate Flow
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.

As mentioned previously, RO Trains 6 through 8 produce HPBF water to the Chevron Refinery. The
feed water for these RO trains comes from the LPBF well, which is a combined permeate quality of
RO Trains 1 through 5 and Trains 9 through 11. This improved RO feed water quality with lower
concentrations of organics and foulants extends membrane life and performance.
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The NPF for Chevron HPBF RO Trains 6 through 8 show that they do not have the high fouling rate
compared to the other RO trains. The differential pressure gradually increases by 10 psiin a
duration of 8 months. This leads to recovery cleans to be conducted only once a year and the
membrane life is extended due to the improved feed quality. The permeate quality for these systems
had much lower EC levels at less than 10 uS/cm consistently. The NPF is steady and does not show
a rapid decline compared to the other RO trains. The RO Train 6 feed pressure and permeate flow is
shown in Figure 4-44, and Figure 4-45 illustrates permeate conductivity for RO Trains 6 through 8.

Figure 4-44. ECLWRF Chevron HPBF RO Train 6 Feed Pressure and Permeate Flow
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Source: Collection of monthly process data spreadsheets ranging from 2016-2020.
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Figure 4-45. ECLWRF Chevron HPBF RO Trains 6 - 8 Permeate Conductivity
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While Train 9 data was analyzed, flowmeters for the first and second stages were not available to
represent system performance and are not included in this evaluation. Barrier RO Trains 10 and 11
consist of three-stage RO systems and were constructed during the Phase V expansion. Similar to
other RO trains, the high feed turbidity leads to higher fouling rates and these trains behave
similarly. These RO trains have interstage pressure gauges which show the increase in differential
pressure between each stage. As shown in Figure 4-46, the first stage of RO Train 10 experienced
the greatest increase in differential pressure compared to the second and third RO stages.
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Figure 4-46. ECLWRF Barrier RO Train 10 Inter-stage Differential Pressure
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This three-stage configuration leads to a decrease in NPF and an increase in feed pressure
throughout each of the interstages for the entire train. The increase in feed pressure and actual
permeate flow is shown in Figure 4-47 for RO Train 10. These trends show with a fixed flow of 1,700
gpm the feed pressures increase to maintain the same level of production due to the foulants in the
feed water. Recovery cleans are being conducted every two months to maintain low feed pressures.
Substandard MF filtrate quality prior to 2019 has contributed to relatively poor RO performance. As
mentioned with the other RO trains, as the feed turbidity increases the NPF decreases, feed
pressure and differential pressures increase.
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Figure 4-47. ECLWRF Barrier RO Train 10 Feed Pressure and Permeate Flow

ECLWRF Train10
Feed Pressure, psi vs Permeate Flow, gpm

300 2000

- 1800

; - 1600

- 1200

250

__
F=N
(=)
(=)

p

200

- 1000

190

FeedPressure, psi

- 800

Permeate Flow, gpm

100 - 600

- 400

&
50 “g | 4 8 = 200
131116  8/18/16  3/6117  9/2217 41018 1027/18 5/15/19  12/1/19
Date

BFeed Pressure @ Permeate Flow

Source: Raw data provided by West Basin.

TRWRP MF and RO Treatment Process

The LPBF membrane system at TRWRP includes six MF units. These Evoqua/Filmtec pressurize
system are constructed in 1998 and house PP membranes that do not allow the enhanced cleaning
protocol. The plastic center tube and the blocks (header) of these MF units have integrity issues
similar to the ECLWRF Phase Il and Il MF units. West Basin and Suez Operations staff cannot
perform pressure integrity testing on these older systems due to leakages through cracks.

The feed water comes from the Title 22 distribution system. Feed water quality to the Satellite Plants
MF system is better than the feed to the ECLWRF MF membranes since the Title 22 water has been
treated by the HRC and tertiary filters. TRWRP MF feed turbidity is an average of 2 NTU but
occasionally increases to 4 or 6 NTU, which could be due to sediment from the transmission line due
to pressure spikes and start-up/shut-off of the system. As the feed turbidity increases, there is an
increase in TMP from 5 to 20 psi, which may be due to higher iron concentrations resulting from
water quality issues at the main plant. Each of the MF trains produce a filtrate flow between 300 and
450 gpm with similar performance. Turbid events increase the TMP and decrease filtrate flow, but
the membrane system does not have significant performance changes. These events only caused a
slight decline in performance. The maintenance cleans and recovery cleans maintain the operating
range of filtrate flow since 2016. Figure 4-48, Figure 4-49, and Figure 4-50 show the MF filtrate flow,
TMP, and feed turbidity at TRWRP.

The TRWRP MF system design filtrate capacity is 3.73 mgd (518 gpm per unit) but is only able to
produce 86% of design capacity under new conditions due to backwash and cleaning cycles. As
membranes age, they are normally operating down to high 50% to 60% of design capacity, and
West Basin must supplement production with potable water to meet LPBF demand.
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4-48. TRWRP MF Trains 1 - 6 Filtrate Flow

TRWRP MF 1-6: Flowrate, gpm

1/31/16 8/18/16 3/6/17 9/22/17 4/10/18 10/27/18 5/15/19 12/1/19 6/18/20

Date

®Trainl ®Train2 ®Train3 ®Traind e Train5 ® Traing

Source: Raw data provided by West Basin.

Figure 4-49. TRWRP MF Trains 1 - 6 TMP
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Figure 4-50. TRWRP MF Train 1 TMP and Feed Turbidity
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The TRWRP RO system consists of four identical trains with similar performance. Each RO train
operates at a recovery of 85% with a permeate flow of 650 gpm. The RO system exhibited a gradual
decrease in performance as seen by the reduced NPF in Figure 4-51.
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Figure 4-51. TRWRP RO Trains 1 - 4 NPF
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From March 2017 through April 2018, the RO system NPF decreased by 23%. A recovery clean
restored the system to near baseline performance. This is seen throughout the performance of all
four RO trains. As the feed turbidity increased, the NPF decreased, and the feed and differential

pressure increased as shown in Figure 4-52 for RO Train 1.
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Figure 4-52. TRWRP RO Train 1 Differential Pressure and Feed Turbidity
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The NSP remained stable throughout the life of the membranes which is also reflected in the
permeate water conductivity being below 100 uS/cm. As seen in Figure 4-53, the NSP for all
TRWRP RO systems is stable at 3% or better. The differential pressure gradually increased over
time with increased feed turbidity. Overall, the performance of the four RO trains is stable only
needing one recovery clean per year. Figure 4-54 shows the differential pressure for TRWRP RO
Trains 1 through 4.

Appendix H includes individual performance graphs for all MF and RO trains from TRWRP.
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Figure 4-53. TRWRP RO Trains 1-4: Normalized Salt Passage (NSP), %
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Figure 4-54. TRWRP RO Trains 1-4: Differential Pressure (DP),psi
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JMMCRWRP MF/UF and RO Treatment Process

The JMMCRWRP has nine MF membrane units and one potable UF membrane unit. MF and UF
feed water comes from the Title 22 distribution system. As previously indicated, the feed water
quality to the Satellite Plants MF/UF system is better than the feed to ECLWRF MF membranes
since this has been treated by the Title 22 process. JIMMCRWRP MF/UF feed turbidity is an average
of 2 NTU but occasionally increases to between 4 and 10 NTU. Like the other MF and RO systems,
as the feed turbidity increases, the TMP increases. Each of the MF membrane units produce a
filtrate flow between 200 and 450 gpm. The minor turbid events do not drastically affect MF
membrane performance, and these events only cause a minimal decline in filtrate performance. The
maintenance cleans and recovery cleans continue to allow the MF membranes to operate within this
flow range since 2016. Figure 4-55, Figure 4-56, and Figure 4-57 illustrate the JMMCRWRP MF
filtrate flow, TMP, and feed turbidity over time.

Figure 4-55. JMMCRWRP MF Units 1 - 9 Filtrate Flow
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Source: Raw data provided by West Basin.
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Figure 4-56. JMMCRWRP MF Units 1 - 9 TMP

IMMCRWRP Train 1-9: Trans Membrane Pressure, TMP
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Figure 4-57. JMMCRWRP MF Unit 1 TMP and Feed Turbidity
IMMCRWRP Train 1: Trans Membrane Pressure, TMP
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The JMMCRWRP RO system consists of four identical trains that perform similarly. The RO trains
operate at a recovery of 85% with an average permeate flow of 1,150 gpm. The system has
exhibited a gradual decrease in production of NPF (Figure 4-58).

Figure 4-58. JMMCRWRP RO Trains 1 - 4 NPF

IMMCRWRP Train 1-4: Normalized Permeate Flow (gpm)
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Source: Raw data provided by West Basin.

From August 2016 to March 2018, the RO system NPF decreased by 24%, which was reflected in all
four RO trains. As the NPF decreases, the feed pressure increases along with the differential
pressure. This is due to the increased turbidity in the feed water as shown in Figure 4-59 for RO

Train 1.
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Figure 4-59. JMMCRWRP RO Train 1 NPF and Feed Turbidity
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Source: Raw data provided by West Basin.

The normalized salt passage (NSP) remained constant throughout the life of the RO membranes at
2%, which is shown in the permeate water conductivity being below 100 pS/cm. Train 4 had the
most issues with permeate water conductivity at times performing at 140 uS/cm. Figure 4-60,
Figure 4-61, and Figure 4-62 show the NSP of each RO train, differential pressure, and Train 1 feed
pressure and NPF.

Appendix H includes individual performance graphs for all MF, UF, and RO trains from
JMMCRWRP.
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Figure 4-60. JMMCRWRP RO Train 1 NSP

IMMWRP RO Train 1-4: Normalized Salt Passage (%)
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Source: Raw data provided by West Basin.

Figure 4-61. JMMCRWRP RO Trains 1 - 4 Differential Pressure

IMMWRP RO Train 1-4: Differential Pressure, psi
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Source: Raw data provided by West Basin.
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Figure 4-62. JMMCRWRP RO Train 1 Feed Pressure and NPF
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Source: Raw data provided by West Basin.

4.3.4 Process Optimization Improvements

The following section discusses process optimization improvement suggestions for West Basin
treatment facilities. These suggestions are unique to each facility and can improve operations by
consuming less energy, improving quality, and reducing chemical consumption. After careful
analysis of plant operating data and completing a site walkthrough at each facility, the following
process improvements are recommended to begin mitigating some of the current process issues
seen at each facility. The details are shown below, while other identified repair and rehabilitation
(R&R) projects are documented in a subsequent chapter. West Basin staff indicated that some of
these process optimization improvements are currently under consideration. HDR recommends
performing research studies, jar testing, or bench-scale tests to determine the feasibility of some of
these improvements.

ECLWRF

A. As a test for system performance, take the ozone system out of service for several weeks
and monitor performance and operational issues for the MF and RO systems.

o Confirm impacts to the MF or RO membrane performance.
o If negligible impact is observed, maintain the ozone system out of service.

0 Monitor reduction in energy usage and liquid oxygen (LOX) consumption during this
period to assess impact.

B. Repurpose the ozone system and feed ozone ahead of the pretreatment Densadeg units.

January 14, 2022 | 4-61



Recycled Water Master Plan
West Basin Municipal Water District

o Ozone may improve Title 22 water quality by: oxidizing iron, removing color, and
breaking down long chain organics.

0 Pre-ozonation may reduce coagulant doses due to micro-flocculation.

o Perform bench scale ozone and jar tests to determine if ozonation of the feed to the
pretreatment Densadeg units improves treatment and/or reduces chemical dosages.

o There is sufficient ozone generation capacity to feed an ozone dose up to about 8 mg/L
to the entire 46 mgd HWRP feed plus recycle to the Densadeg pretreatment units. The
ozone flash reactor could be relocated to the Title 22 system feed line and the pipeline
could act as an ozone contactor.

o A foam reduction chamber may need to be installed ahead of the Densadeg units.

C. Provide piping and valves to allow for the Title 22 effluent to be fed to the MF units when
HWRP water quality is poor.

o Install a pipe from Title 22 treated effluent pressurized pipeline to feed the MF
membranes. Include a flow meter and mechanical blending system.

o This will require a control valve and programming to provide the ability to activate the
blending system when HWRP secondary effluent water quality is poor.

D. Utilize pressurized Title 22 effluent for backwashing the Title 22 filters and retire the existing
poor performing backwash pumps.

o Install a pipe from main Title 22 pressurized header to backwash the main filters.

o A pressure reducing valve (PRV) and a flow control valve and flow meter will be required
to maintain a constant pressure and controlled flow to have an efficient filter backwash.

E. Install flap gates on the overflow in the intermediate storage basin so it does not overflow
into RO feed.

CNTP

A. Perform a study to evaluate the potential to optimize the nitrification (Biofor) treatment
process by chemical addition of phosphoric acid to increase biofilm growth and maximize
ammonia removal.

TRWRP

A. The needed effort is to begin designing for an MF system replacement as that existing
system will not be able to keep operating for another 5 years to produce the needed capacity
or water quality without adverse effects to the RO.

JMMCRWRP

A. During periods of anticipated poor water quality to the Satellite Plants, eliminate or reduce
MF backwash internal recycle to Biofor feed flow and increase usage of supplemental
potable water. However, sending backwash to sewer is cost prohibitive. A life cycle cost
analysis will need to be performed to determine the feasibility of this option.
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4.4 Rehabilitation and Replacement Program

In developing a proposed list of R&R projects, HDR reviewed and considered several existing
sources of information as well as performing a combination of virtual and in-person site visits as part
of this Recycled Water Master Plan. Suez performed a study in 2016 that provided some general
context on criticality analysis and condition assessment, and the 2019 R&R Program Development
Study conducted by Louis Berger identified a number of specific R&R projects which were used as a
starting point. HDR conducted two virtual interviews of West Basin and Suez Operations staff and in-
person site visits to inform the re-evaluation of these previous studies to confirm, update/modify, or
delete the projects from the R&R list. Additional projects were also identified as the result of HDR’s
staff interviews and site visits.

441 Existing Rehabilitation and Replacement Program

The 2016 asset Condition Assessment Study conducted by Suez’s corporate asset management
expert along with Suez operator assistance on West Basin’s water recycling treatment facilities
including over 1,700 assets at West Basin’s Hyperion Secondary Effluent Pump Station (HSEPS)
and the four water recycling treatment facilities. The results of that Suez study determined that the
CNTP was in need of the most R&R.

In 2016, West Basin retained Louis Berger to prepare an R&R Program Development Study to re-
assess and reorganize over 105 projects listed per the study and conversations with Suez
Operations staff for rehabilitation or repair that had been deferred for the water recycling treatment
facilities. Louis Berger completed the study in 2019 whereby of the 105 projects evaluated, only 11
of these were deemed critical and considered high priority based on West Basin and Suez
Operations staff. In examining the non-critical projects as part of this Master Plan, project
descriptions/scopes evolved in various ways.

e Some projects were removed because they were no longer necessary or were re-classified
as critical CIP projects.

e Projects were consolidated into larger projects to take advantage of planned construction
activities on a single site/plant.

e Other projects were consolidated into larger projects to take advantage of similar
construction activities or work on similar/identical processes at various sites. It was felt that
this type of consolidation may produce the added benefit of standardization of equipment.

¢ In some cases, as project needs were discussed, projects grew in scope to cover aspects
that were identified as necessary by West Basin Engineering or Suez Operations staff.

Ultimately, the list of projects on the initial schedule were consolidated down to 28 projects. Those
projects are listed in Table 4-17. Several of the projects are now underway. Four of the critical
projects were accelerated into construction:

a. Sodium Hypochlorite Tank Replacement;
b. Phase Ill Clearwell Rehabilitation (completed at end of 2019);
c. Chlorine Contact Basin Rehabilitation; and

d. Satellite Plants Chemical Containment R&R project.

January 14, 2022 | 4-63



Recycled Water Master Plan
West Basin Municipal Water District

The three to four letter tag at the beginning of the project name is a naming convention developed by
West Basin to facilitate reference to these projects. West Basin and Suez Operations staff identified

several projects as having the highest priority.

Table 4-17. 2019 R&R Project List

Status ngh Priority
Prolect Title (as of 2019)a per Suez)P

ECLWRF Solids Handling System R&R Project In Progress
WST | All Sites Welded Steel Storage Tank R&R Project In Progress
SUR | Satellite Plant Surge Protection In Progress
HRR | Hyperion Secondary Effluent Pump Station R&R Project Not Started
NPPI | CNTP & TRWRP Nitrified Product Water Piping Inspection Not Started
SBP Satellite Plant Breakpoint Reactor R&R Project Not Started
SMI Satellite Plant BIOFOR Mechanical Improvements Not Started
PPV Satellite Plant VFD R&R Project Not Started
HYD CNTP Hydrogenerator Removal Project Not Started
CRU Satellite Plant Control Room Upgrade Project Not Started
CSTI | All-Sites Chemical Storage Improvements Not Started
TCFS | ECLWREF Title 22 Common Filter Systems Project In Progress
T22F | ECLWREF Title 22 Filter Project Not Started
PWP | ECLWRF VFD R&R Project (Combined with PPV above) Not Started
DCS ECLWREF Distributed Control System Improvement Project s)?setzirgn:J dsitelpeecr:?j(ijr;g
TVIP | ECLWREF Title 22 Valve Installation Project Not Started
DVPS | ECLWREF Diversion Pump Station R&R Project Not Started
EEQP | ECLWRF Equalization Pump Evaluation Project Not Started
GBPR _ErrC])iI(;XZI:;)Copper Pipe Replacement (Gravity Belt Not Started
ASCIP | All-Sites RO CIP Batching System Not Started
DSM | TRWRP Disinfection Station Modification Not Started
TWS | TRWRP Analyzer and Chemical Waste System Project Not Started
PCS JMMCRWRP Plant-Wide Containment System Project Not Started
WDl TRWRP Waste Discharge Improvements Project Not Started
New® | Sodium Hypochlorite Tank Replacement In Progress — Now CIP
Newe | Phase Ill Clearwell Rehabilitation (;‘(’1’2‘;'%‘31%)
New® | Chlorine Contact Basin Rehabilitation In Progress — Now CIP
New¢ | Satellite Plants Chemical Containment R&R project In Progress — Now CIP

@ Status update as of 2019 from the West Basin R&R Program Development Study (Louis Berger, 2019).

®  “High Priority” designation based on Suez Operations staff (Louis Berger, 2019).

¢ R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin and Suez
staff as part of the West Basin Recycled Water Master Plan project that were not previously identified in 2019 Louis Berger
study.

4.4.2

In consideration of those previous studies by Suez and Louis Berger, HDR conducted virtual staff
interviews and site visits to West Basin’s four water recycling treatment facilities as part of this

Potential Rehabilitation and Replacement Projects
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Recycled Water Master Plan effort to identify additional R&R projects and provide status updates of
R&R projects already identified. HDR conducted virtual interviews with West Basin and Suez staff
over two days, April 1-2, 2020, to discuss plant performance. On May 21-22, 2020, in-person site
visits were conducted to allow HDR staff to view the treatment facilities and further discuss plant
conditions with Suez Operations staff. The R&R projects identified are discussed below. When there
was overlap between these projects and projects on the existing R&R List, the existing project tags
are shown next to projects.

Edward C. Little Water Recycling Facility

Updates to R&R projects prioritized for the ECLWRF, based on discussions with Suez Operations
staff, are listed in Table 4-18, with new projects listed at the end.

Table 4-18. Updated R&R Project List for ECLWRF

Updated Status

Project Title (as of 2020)°

SHS | ECLWRF Solids In Initial Technology Feasibility Study completed; second
Handling System R&R Progress | feasibility study evaluating solids to sewer is almost completed;
Project will be presenting to West Basin team to determine which

alternative option

TCFS | ECLWREF Title 22 Not Title 22 Filter backwash pumps and piping require
Common Filter Systems Started rehab/replacement.

Project

T22F | ECLWREF Title 22 Filter Not Rehabilitation of Filters 1-10 and the Converted Title 22 Filters

Project Started are needed; Immediate attentions are needed for Filter 2 and
Converted Filters 1 and 3 (where the underdrains have issues
and have been offline for several years).

PWP | ECLWRF VFD R&R Not Title 22 Product water pumps are not energy efficient;

Project Started reconfiguration of pumping system and potentially selecting a
different pump may be required.

TVIP | ECLWREF Title 22 Valve Not Provide isolation valves on the Title 22 Product Water Pump
Installation Project Started Station discharge piping.

DVPS | ECLWREF Diversion Not Replace pumps and VFDs for Diversion Pump Station.

Pump Station R&R Started
Project

EEQP | ECLWRF Equalization Not Study and provide replacement of equalization pumps.
Pump Evaluation Started
Project

GBPR | ECLWRF Copper Pipe Not GBT'’s heavy stainless steel covers make it difficult to access
Replacement (Gravity Started and observe operation. The drain pipe is inaccessible for
Belt Thickener) maintenance.

WSTe | All Sites Welded Steel Not Sludge holding tanks may or may not require rehabilitation
Storage Tank R&R Started pending findings from Solids Handling Study (currently on-
Project going, anticipated completion January 2021).

CSTI | All-Sites Chemical Not The Ferric Chloride Bulk Chemical Fill Station requires
Storage Improvements Started attention. Bulk storage of NaOCI is currently being replaced as

separate work.

New® | ECLWRF Phase llI - Phase Il MF system is not operable and old. The Phase Ill MF
Microfiltration (MF) system (housings, racks, membranes, and appurtenances) is
Replacement planned to be replaced with a CEMF system.

New® | ECLWREF Barrier Water Design Rehabilitate Barrier Water pump station and clearwell.

Pump Station and RFP
Clearwell R&R issued
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Table 4-18. Updated R&R Project List for ECLWRF

Updated Status
Project Title (as of 2020)°

New® | ECLWRF Replace RO - RO pressure housing.
pressure housing
rubber supports

New® | Title 22 Storage Tanks - Inspection was completed in June 2020.
Rehabilitation

@ Status update as of 2019 from the West Basin R&R Program Development Study (Louis Berger, 2019).

® R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin and Suez staff as
part of the West Basin Recycled Water Master Plan project that were not previously identified in 2019 Louis Berger study.

¢ Status update based on discussion with West Basin in September 2020.

During discussions with Suez Operations staff at ECLWRF, the following updates to current R&R
projects were provided:

e SHS ECLWRF Solids Handling R&R Project. The ECLWRF solids handling upgrade project
includes the replacement of the plate and frame press with a new centrifuge system. Staff is
preparing a request for proposal (RFP) for the design following the completion of a Feasibility
Study. The new centrifuge will have separate mixing tank for lime addition to raise pH to 12
and increase holding time. The four existing conditioning tanks will not be used. A recent
feasibility study was conducted to also look at solids to sewer alternative. A decision is due
to enable the design of the SHS to move forward.

e TCFS ECLWREF Title 22 Common Filter Systems Project. The Title 22 Filter backwash
pumps and piping require rehab/replacement because there is insufficient lift of the bed to
achieve proper backwash. If Title 22 product water is used directly, then the piping still
requires rehabilitation since there is significant headloss from the storage tank.

o T22F ECLWREF Title 22 Filters R&R Project. Operations staff reiterated the need for
maintenance of the all current and converted Title 22 Filters, where the underdrains have
separated from the wall.

o GBPR ECLWREF Copper Pipe Replacement (Gravity Belt Thickener [GBT]). Operations staff
stated their concern regarding the GBT’s heavy stainless steel covers, which make it difficult
to access and observe operation. The drain pipe is inaccessible for maintenance, as noted in
the 2019 study. The GBPR project cited the need to replace washwater piping with
permanent in-slab piping of appropriate material.

o PWP ECLWRF VFD R&R Project. Operations staff noted that the Title 22 Product water
pumps are not energy efficient; reconfiguration of pumping system and potentially selecting a
different pump may be required.

e CSTI All-Sites Chemical Storage Improvements. Operations staff noted that the Ferric
Chloride Bulk Chemical Fill Station requires attention. In addition, Bulk storage of sodium
hypochlorite (NaOCI) is currently being replaced as a separate project that consists of four
storage tanks, 2,000-3,000 gallons each.

During discussions with Suez Operations staff at ECLWRF, the following information regarding new
issues and potential projects was provided:
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o ECLWREF Phase Il Microfiltration (MF) Replacement. Operations staff noted that the Phase
Il membranes are available as an emergency back-up only for the Chevron BF system. The
Phase Il MF system (housings, racks, membranes, and appurtenances) is planned to be
replaced with a CEMF system.

e ECLWREF Barrier Water Pump Station and Clearwell R&R. Operations staff indicated that the
pump station and clearwell needs rehabilitation.

o ECLWRF Replace Reverse Osmosis (RO) Pressure Housing Rubber Supports. The RO
pressure housing rubber supports are worn out and require replacement.

Chevron Nitrification Treatment Plant

Updates to R&R projects prioritized for the CNTP, based on discussions with Suez Operations staff,
are listed in Table 4-19, with new projects listed at the end.

Table 4-19. Updates to R&R Project List at CNTP

Status Updated Status
Project Title (as of 2019)2 (as of 2020)°

NPPI Satellite Plants Piping Inspection Not Started Piping throughout plant is questionable.
(formerly the “CNTP & TRWRP
Nitrified Product Water Piping

Inspection”)
HYD CNTP Hydrogenerator Removal Not Started Hydrogenerator is no longer in service.
Project
WSTe | All Sites Welded Steel Storage In Progress Rehabilitation of Nitrified Product
Tank R&R Project Storage Tank with the corrugated roof is
currently in design.
SBP Satellite Plant Breakpoint Reactor Not Started Reactor requires cleaning.
R&R Project
PPV Satellite Plant VFD R&R Project Not Started High service pumps need to be
evaluated. Replacement of pump and
motor required cutting open roof.
CRU Satellite Plant Control Room Not Started -
Upgrade Project
CSTI | All-Sites Chemical Storage Not Started Chemical containment area is common
Improvements to all chemicals, thus there is a potential

for chemical mixing in this area.
Significant system improvements are

needed.
New® | CNTP - Upgrade Plant Electrical - CNTP electrical system is old and has a
System common grounding wire.

a Status update as of 2019 from the West Basin R&R Program Development Study (Louis Berger, 2019).

b R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin
and Suez staff as part of the West Basin Recycled Water Master Plan project that were not previously identified in
2019 Louis Berger study.

¢ Status update based on discussion with West Basin in September 2020.

During discussions with Suez Operations staff at CNTP, the following updates to current R&R
projects were provided:

e WST CNTP Nitrified Product Water Storage Tank. Operations staff recommended that the
product storage tank with the corrugated roof, which was once a solid steel roof, be
evaluated.
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o NPPI Satellite Plants Piping Inspection (formerly the “CNTP TRWRP Nitrified Product Water
Piping Inspection”). Operations staff noted that piping throughout the plant is questionable.

e PPV Satellite Plant VFD R&R. Project Operations staff recommended that the condition of
high service pumps be evaluated. When one of the pumps was being replaced, the
enclosure roof had to be cut out in order to be able to pull the motor and pump out of its
location.

e HYD CNTP Hydrogenerator Removal Project. Operations staff noted that the hydrogenerator
is no longer in service.

o SBR Satellite Plant Breakpoint Reactor R&R Project. Operations staff noted that the
breakpoint reactor, which receives media carry over from Biofor, needs to be cleaned out.

o CSTI All-Sites Chemical Storage Improvements. Operations staff noted that the Chemical
containment area is common to all chemicals, thus there is a potential for chemical mixing in
this area. Noted a need to isolate acids and bases. They noted a need to upgrade the,
chemical pumps, motors, and delivery system. All chemical systems are corroded with
extensive leaking throughout the pipes. The panels are worn down and need to be upgraded.

During discussions with Suez Operations staff at CNTP, the following information regarding new
issues and potential projects was provided:

e CNTP - Upgrade Plant Electrical System. There is one common grounding wire for the
facility, and it is recommended to upgrade this situation.

Torrance Refinery Water Recycling Plant

Updates to R&R projects prioritized for the TRWRP, based on discussions with Suez Operations
staff, are listed in Table 4-20, with new projects listed at the end.

Table 4-20. Updates to R&R Project List at TRWRP

Status Updated Status
Project Title (as of 2019)2 (as of 2020)°

DSM TRWRP 190th St. Not Started -
Disinfection Station
Modification
TWS TRWRP Analyzer and Not Started -
Chemical Waste System
Project
WDI TRWRP Waste Discharge Not Started -
Improvements Project
WST® All Sites Welded Steel In Progress Rehabilitation of the Nitrified Product Storage Tank
Storage Tank R&R Project is currently in design. The RO Product Storage
Tank needs to be rehabilitated.
SBP Satellite Plant Breakpoint Not Started -

Reactor R&R Project

CRU Satellite Plant Control Room Not Started -
Upgrade Project

CSTI All-Sites Chemical Storage Not Started Replacement of the dual-contained chemical
Improvements piping, the chemical storage tank holding brackets,
and the chemical delivery systems are necessary.
The concrete chemical containment basins are in
the process of being repaired and recoated.
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Table 4-20. Updates to R&R Project List at TRWRP

Status Updated Status
Project Title (as of 2019)? (as of 2020)°

NewP TRWRP MF/RO - MF/RO system is old and needs to be upgraded
Replacement and Expansion with additional membranes to meet increased
Project refinery demand.

New?® TRWRP FRP Potable Water - FRP piping is old and needs to be replaced,
Piping Replacement. potentially with different material.

New® TRWRP Secondary Power - Single point of power for RO system is a risk due
Source to lack of redundancy.

NewP TRWRP New VFDs for RO - Replace VFDs for RO pumps due to age.
Pumps 2 and 3

a Status update as of 2019 from the West Basin R&R Program Development Study (Louis Berger, 2019).

b R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin
and Suez staff as part of the West Basin Recycled Water Master Plan project that were not previously identified in
2019 Louis Berger study.

¢ Status update based on discussion with West Basin in September 2020.

During discussions with Suez Operations staff at TRWRP, the following updates to current R&R
projects were provided:

o WDI TRWRP Waste Discharge Improvements Project. Operations staff stated the need to
evaluate waste pump discharge pipeline and determine the reason it is difficult to achieve
flow needed to allow backwash of the Biofor units.

o WST All Sites Welded Steel Storage Tank R&R Project. Operations staff noted the poor
condition of the Nitrified Product Storage Tank and that replacement is necessary.

o CSTI All Sites Chemical System R&R. Operations staff noted that the replacement of the
dual-contained chemical piping, the chemical storage tank holding brackets, and the
chemical delivery systems are necessary. The concrete chemical containment basins were
damaged by spills and are in the process of being repaired and recoated.

¢ TWS TRWRP Analyzer and Chemical Waste System Project. The waste pump in chemical
holding tank pipeline is broken. Currently, operators need to use a submersible pump with a
hose attached to pump to the waste tank.

During discussions with Suez Operations staff at TRWRP, the following information regarding new
issues and potential projects was provided:

o TRWRP MF/RO Replacement and Expansion Project. Operations staff noted that the old
Memcor MF has reached end of useful life and should be replaced and resized to
accommodate refinery flows and to maintain flow during backwash. MF/RO capacity should
be increased since refinery could take more MF/RO water. Additional redundancy and some
form of standby power is needed because the refinery is heavily reliant on RO water.
Autostrainers need to be retrofitted. The existing 500 micron autostrainers need to be
reduced down to 200 microns. VFDs for feed pumps 2 and 3 need to be upgraded.

e TRWRP FRP Potable Water Piping Replacement. The fiberglass piping (FRP) which
conveys the potable water used as backup when processes are down needs to be replaced.

e TRWRP Secondary Power Source. Provide either a second power feed or a standby
generator as backup for critical systems at the plant.
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o TRWRP New VFDs for RO Pumps 2 and 3. Replace the old VFDs on RO pumps 2 and 3.

Juanita Millender-McDonald Carson Regional Water Recycling Plant

Updates to R&R projects prioritized for the JMMCRWRP, based on discussions with Suez
Operations staff, are listed in Table 4-21, with new projects listed at the end. It was noted that the
design for the MBR of the JMMCRWRP expansion was completed but is on hold due to reduced
product demand.

Table 4-21. Updated R&R Project List for JMMCRWRP

Status Updated Status
Project Title (as of 2019)2 (as of 2020)°
PCS JMMCRWRP Civil Site Improvements Not Started Civil site improvements and
(formerly the “Plant-Wide Containment chemical containment needed;
System Project”) MF Storage Tank foundation

requires reinforcement, etc.

CRU Satellite Plant Control Room Upgrade Project Not Started -

CSTI All-Sites Chemical Storage Improvements Not Started -
WST® All Sites Welded Steel Storage Tank R&R In Progress Rehabilitation of MF Filtrate Tank
Project is under construction. Nitrification
and RO Product Water Tanks
require inspection.

New® JMMCWRP MF Unit Replacement In Progress Under design.

New?® JMMCWRP 2-mgd MBR Project In Progress Design completed in 2017; project
on hold due to reduced refinery
demand.

NewP JMMCWREP Title 22 Piping Replacement - Piping is old and needs
replacement.

NewP JMMCWREP Critical Asset Standby Power - Backup power for critical assets is

not available to provide
continuous operation in event of
power failure.

a Status update as of 2019 from the West Basin R&R Program Development Study (Louis Berger, 2019).

b R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin
and Suez staff as part of the West Basin Recycled Water Master Plan project that were not previously identified in
2019 Louis Berger study.

¢ Status update based on discussion with West Basin in September 2020.

During discussions with Suez Operations staff at JMMCRWRP, the following updates to current R&R
projects were provided:

e PCS JMMCRWRP Civil Site Improvements (formerly the “Plant-Wide Containment System”).
The existing PCS project addressed improvements for containment of plant spills on-site.
There is currently a CIP project to rehab the chemical lines in two phases (i.e., overhead
piping, secondary containment.) Phase 1 is from the pumps to the injection point and Phase
2 is from the tanks to the pump. Operations staff reiterated the need to provide civil site
improvements, including a new block wall, chemical containment area, back road, and exit
gate. Reinforcement of the MF storage tank ring foundation is also necessary as soils at this
site are unconsolidated and the existing foundation is not substantial enough. Correct the
storm drainage and re-grade site as necessary to provide safety for plant personnel /
electrical system and avert pooling of rain water over the electrical vaults.
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o WST All Sites Welded Steel Storage Tank R&R Project. Operations staff reiterated the need
to inspect the roof of Nitrified Product Storage Tank at the JMMCRWREP ().

During discussions with Suez Operations staff at JMMCRWRP, the following information regarding
new issues and potential projects was provided:

¢ JMMCWRP MF Unit Replacement. Operations staff noted that the replacement of the MF
units with new custom engineered MF units is under design. However, if the facility is not
installing an MBR system, the current MF membranes should be replaced with a universal
membrane system rack with PVDF membranes to provide reliable supply to customers.

e JMMCWRP 2 MGD MBR Project. Operations staff noted that a new 2 MGD MBR has been
designed and will run in parallel with the Biofor.

o JMMCWREP Title 22 Piping Replacement. Operations staff recommended the replacement of
piping from Title 22 inlet line to existing Biofor.

¢ JMMCWRP Critical Asset Standby Power. Operations staff noted the need for backup power
for critical assets.

Projects Multiple Plant Sites

In discussion with Suez Operations staff, the following updates on issues that impacted more than a
single site were provided:

e DCS All Facilities Distributed Control System (DCS) Improvements Project. Operations staff
noted that the current system is obsolete and needs updating, as well as adaptation to the
functions required of new facilities. The original DCS project was focused on ECLWRF.

e SUR All Facilities Surge Protection. Operations staff noted that the current surge tank
controls are obsolete and require updating and redesign.

e SMI Satellite Plant Biofor Mechanical Improvements. Operations staff indicated a need to
evaluate current Biofor ancillary equipment and provide new standardized equipment and
instrumentation, as well as isolation valves upstream of each of the Biofor units to avoid a
plant shutdown in the event an individual Biofor unit is required. Shall include meters, pumps,
blowers, compressors, piping, and actuators. As a process improvement, consider a more
efficient blower type when replacing the blowers.

e PWP and PPV - All Facilities VFD R&R Project. The projects at ECL and the Satellite Plants
were combined.

e CSTI - All-Sites Chemical Storage Improvements. Encompasses chemical storage and
pumping systems. Specific issues were noted earlier for CNTP, TRWRP, and ECLWRF.

¢ NPPI Satellite Plants Piping Inspection (formerly the “CNTP TRWRP Nitrified Product Water
Piping Inspection”). Nitrified product water piping is has excessive built up at CNTP. Evaluate
pipe condition at CNTP and TRWRP.

4.4.3 Proposed Rehabilitation and Replacement Projects

An updated list of R&R projects is presented below. On-going projects are not included because the
purpose of this list is to identify and prioritize future work. Eight projects were identified by Suez as
top R&R priority during site visits; however, one of their top priorities has been reclassified as a
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process improvement project. The remaining seven top priority projects per the site visit are
described below, followed by a description of additional future R&R projects. Note that additional
prioritization of these R&R projects was conducted later in the Master Plan process, as described in
Chapter 9.

Edward C. Little Water Recycling Facility—Title 22 Converted Filters Rehabilitation and
Replacement

There are 14 total filters: 1 thru 6 built in 1995; 7 thru 10 built in 1997; and 4 filters converted in 2007
from Barrier filters to Title 22 filters. This project is the first phase of rehabilitating all of the filters and
addresses the immediate repairs to converted filters 1 and 3. The remaining filter rehabilitations
should be phased to maximize production. This project was a portion of the 2019 Study Project
ECLWREF Title 22 Filter R&R Project.

All Facilities—Distributed Control System Improvements Project

The current system is obsolete and needs updating as well as adaptation to the functions required of
new facilities. A Consultant has been selected and will be performing an audit of the DCS system,
followed by a design. A portion of this project was identified in the 2019 Study as DCS - ECLWRF
Distributed Control System Improvements Project.

All Facilities—Surge Tank Control Analysis

The current surge tank controls are obsolete and require updating and redesign. The existing
systems need to be reanalyzed in light of current and future flows to determine what modifications
are necessary to address those conditions. This was a portion of the 2019 Study Project SUR -
Satellite Plant Surge Protection.

Edward C. Little Water Recycling Facility—Title 22 Common Filter Systems Project

This project was identified as the 2019 Study Project TCFS - ECLWRF Title 22 Common Filter
Systems Project. It includes common systems such as backwash supply pumps, blowers, valves,
piping flow meters, sensors, instrumentation, and controls. This includes Title 22 Filter backwash
pumps and piping.

All Facilities—VFD Rehabilitation and Replacement Project

Replace the existing product water pumps and motors and provide VFDs. This project encompasses
both the ECLWRF and the Satellite Plant VFD R&R Projects from the 2019 Study.

Satellite Plants—Biofor Mechanical Improvements

A condition assessment is necessary to evaluate current Biofor ancillary equipment and recommend
new standardized equipment and instrumentation, as well as isolation valves upstream of each of
the Biofor units to avoid a plant shutdown in the event an individual Biofor unit failure. Isolation
valves will also facilitate more efficient maintenance activities by allowing a single unit to be serviced
without shutting down all Biofor units.

All Facilities—Chemical Storage Improvements

A detailed examination and refurbishment of all chemical storage and pumping facilities is required.
This project was identified as the 2019 Study Project CSTI - All-Sites Chemical Storage
Improvements.
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Future Projects

The projects below are identified as needed but were not selected as one of the top eight projects.
Due to a number of uncertain conditions that could affect the priority or criticality of these projects,
such as flow quantities, water quality, treatment process additions or modifications, these projects
are not prioritized.

JMMCRWRP - Provide Civil Site Improvements: Construct new block wall, chemical
containment area, back road and exit gate.

JMMCRWRP - Title 22 Piping Replacement: Replace piping from Title 22 inlet line to
existing Biofor.

JMMCRWRP - Critical Asset Standby Power: Provide backup power for critical assets.

ECLWRF — Phase Ill MF Replacement: The Phase Ill membranes are quite old and need to
be replaced.

ECLWRF — Barrier Water Pump Station and Clearwell R&R: Pump station and clearwell
needs rehabilitation due to age.

TRWRP — Chemical Waste System R&R Project: The waste pump in chemical holding tank
pipeline is broken. Currently, operators need to use a submersible pump with a hose
attached to pump to the waste tank. [TWS]

HRR — Hyperion Secondary Effluent Pump Station R&R Project: It is our understanding that
an interim project was performed by West Basin that addressed critical issues and allowed
this more expensive project to be delayed into the future. Thus, this is no longer a critical
project.

NPPI — CNTP Piping Inspection: Piping throughout the plant is questionable. A condition
assessment is needed then necessary steps implemented to bring the piping up to reliable
standards.

SBP — Satellite Plant Breakpoint Reactor R&R Project: Assess condition of the structures
and recommend repairs at CNTP and TRWRP.

WST — All Facilities Welded Steel Storage Tank R&R Project: From the site visits and
discussions with West Basin and Suez staff, the replacement/rehabilitation of seven tanks
were identified:

o ECLWREF Sludge Holding Tanks (total of 2) may or may not require rehabilitation pending
findings from Solids Handling Study (currently on-going).

o CNTP Nitrified Product Storage Tank with the corrugated roof is under design.

o TRWRP Nitrified Product Storage Tank is corroded and under design, and the RO
Product Storage Tank is planned for R&R.

o JMMCRWRP MF Filtrate Tank rehabilitation is currently under construction, and the
Nitrified Product Storage Tank and RO Product Water Tank are planned for R&R due to
significant corrosion.

HYD — CNTP Hydrogenerator Removal Project: During the visual site visits it was mentioned
that the Hydrogenerator for power recovery was no longer in service. This was a low priority
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project identified in the 2019 study that could be performed to provide space for new facilities
if needed.

e CNTP - Upgrade Plant Electrical System: Perform an evaluation of the existing electrical
system with recommendations for improvements.

o CRU - Satellite Plant Control Room Upgrade Project: Replace the structurally unsound
control room trailers at CNTP and TRWRP.

e TVIP — ECLWREF Title 22 Valve Installation Project: Install isolation valves on the two Title 22
conveyance pipelines, 42-inch and 48-inch, to allow one of the pipelines to remain
operational if the other pipeline requires repair.

o DVPS - ECLWRF Diversion Pump Station R&R Project: Replace the aging pumps that serve
as backup for the Product Water Pumps and add a standby VFD for these pumps. The
function of the Diversion Pump Station is to convey recycled water directly to the distribution
system if a bypass of the Title 22 storage tanks is required for reasons such as maintenance
or cleaning.

o EEQP — ECLWRF Equalization Pump Evaluation Project: Evaluate replacement of the Title
22 Backwash Equalization Submersible Sump Pumps which transfer a mix of gravity filter
backwash waste, MF backwash waste, and dewatering liquids waste to clarifiers for
treatment. Consider that current water quality and hydraulic conditions have changed since
the initial pumps were installed in the Phase 1 project.

e ECLWREF — Gravity Belt Thickener (GBT) Modifications: Evaluate 1) replacing or modifying
the GBT'’s heavy stainless steel covers to facilitate access for observing operation, 2)
modifications to make the drain pipe more accessible for maintenance, 3) the need to
replace washwater piping/hoses with permanent in-slab piping of appropriate material as
cited in the 2019 study GBPR — ECLWRF Copper Pipe Replacement project.

e DSM — 190th Street Disinfection Station Modification: Prepare a preliminary design report
that describes the issues at the facility and recommended alternative approaches to better
maintain water quality in the Title 22 pipeline to the end user (Toyota) point of use, along with
a preliminary layout.

e PCS - JMMCRWRP Plant-Wide Containment System Project: Provide a plant-wide system
to contain spills and provide regulatory compliance.

e WDI - TRWRP Waste Discharge Improvement Project: Perform a study to identify the
factors limiting pump discharge from the wash water tank and making modifications to the
system.

Table 4-22 provides a summary of all of the R&R projects. The projects are sorted based on the
treatment sites that are involved. The numbers in the left column are purely for reference and are not
a prioritization. The reference numbers are used for consistency in Figure 4-63 through Figure 4-66
to illustrate the general locations of the projects on the aerial views of the treatment sites. A refined
list of recommended R&R projects, prioritization, and updated budgetary costs are provided in
Chapter 9. Additional projects are included in Chapter 9 that incorporate West Basin’s latest
agreements with their refinery customers to upgrade facilities, including the HSEPS Forcemain.
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Table 4-22. R&R Projects Summary

“ Project Title Budget Cost @

1 DCS All Facilities - Distributed Control System Improvements $3,600,000
Project

2 SUR All Facilities - Surge Tank Control Analysis (Study/Design) $420,000

3 PPV & PWP | All Facilities - VFD R&R Project $19,700,000

4 CSTI All Facilities - Chemical Storage Improvements $13,500,000

5 WST All Facilities Welded Steel Storage Tank R&R Project $11,150,000

6 CRU Satellite Plant Control Room Upgrade Project $1,500,000

7 SBP Satellite Plant Breakpoint Reactor R&R Project $1,600,000

8 SMI Satellite Plants - Biofor Mechanical Improvements $275,000
(Study/Design)

9 NPPI Satellite Plants Piping Inspection $100,000

10 GBPR ECLWREF Gravity Belt Thickener (GBT) Modifications $100,000
(Study/Design)

11 TCFS ECLWREF Title 22 Common Filter Systems Project $4,000,000

12 T22F ECLWREF - Title 22 Converted Filters R&R NA

13 NewP ECLWRF — Phase Il MF Replacement NA

14 New® ECLWREF Barrier Water Pump Station and Clearwell R&R NA

15 TVIP ECLWREF Title 22 Valve Installation Project $2,000,000

16 DVPS ECLWREF Diversion Pump Station R&R Project $4,600,000

17 New® ECLWRF Replace RO Pressure Housing Rubber Supports

18 EEQP ECLWRF Equalization Pump Evaluation Project $830,000

19 DSM 190th Street Disinfection Station Modification $65,000
(Study/Design)

20 TWS TRWRP — Chemical Waste System R&R Project. $415,000

21 WDI TRWRP Waste Discharge Improvement Project $80,000
(Study/Design)

22 NewP TRWRP FRP Potable Water Piping Replacement NA

23 NewP TRWRP Secondary Power Source NA

24 New® TRWRP New VFDs for RO Pumps 2 and 3 NA

25 New® TRWRP MF/RO Replacement and Expansion Project NA

26 PCS JMMCRWRP Civil Site Improvements (formerly the “Plant- $125,000
Wide Containment System Project”) (Study/Design)

27 New® JMMCRWRP - Title 22 Piping Replacement NA

28 New® JMMCRWRP - Critical Asset Standby Power NA

29 HYD CNTP Hydrogenerator Removal Project $67,000

30 NewP CNTP Upgrade Plant Electrical System NA

31 HRR Hyperion Secondary Effluent Pump Station R&R Project $9,500,000

a Costs derived from West Basin’s Rehabilitation and Replacement Program Development Project (Louis Berger,
2019) and reflect year 2017 costs. Projects with no cost estimates provided by the study were designated as NA.

b R&R project recently identified during virtual interviews (April 2020) and site walk (May 2020) with West Basin and
Suez staff as part of the West Basin Recycled Water Master Plan project that were not previously identified in 2019
Louis Berger study.
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Figure 4-63. ECLWRF R&R Projects
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Figure 4-64. CNTP R&R Projects
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Figure 4-65. TRWRP R&R Projects
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Figure 4-66. JMMCRWRP R&R Projects
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4.5 Future Supply Requirements and Considerations

As discussed in the previous chapter, the future recycled water demand, including existing
customers and potential new customers, can utilize all 70 mgd of HWRP secondary effluent pumped
from the HSEPS to ECLWREF. This section discusses the treatment capacity constraints for each
treatment process at the plants and water quality requirements for these new potential demands.

451  Treatment Capacity Constraints

The projected future demand of West Basin’s five types of designer water considers their existing
customers and potential new customers. However, it is unlikely that all potential new customers
identified in the previous chapter will successfully implement conversion to recycled water.
Therefore, future demand projections to determine treatment capacity constraints to provide reliable
recycled water supply is based on those potential new customers that are likely to convert to
recycled water usage and have the largest demands, identified in Chapter 3, that could trigger a
capacity increase at the treatment facilities. Based on geographic proximity to the nearest West
Basin treatment facility, the likely new customers with the largest additional demands are
summarized in Table 4-23. The additional supply capacity at each treatment facility to meet those
future demands are also shown in Table 4-23.
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Table 4-23: New Potential Demands and Required Supply for West Basin Treatment Facilities

Facility Existing 2016 to 2019 Additional Comments
Production Annual Supply
Capacity Average Required
(mgd) (mgd) (mgd)
HSEPS 70.0 - - -
ECLWRF 62.4 36.8 47.3 21.7

24.0 mgd as Title 22
supply for irrigation and
Title 22 40.0 18.1 20.4 75 Satellite Plants, and 5.4
mgd for irrigation that
needs to account for

seasonal peaks.

Barrier 175 118 17.9 12.2 ai;ﬁgﬂ‘t’gfg
Chevron LPBF 2.2 1.7 - -
Chevron HPBF 2.6 2.3 - -
CNTP 4.9 3.9 2.7 1.7
Nitrified 49 3.9 27 17 Neg’;’);?ndgﬁ‘jvrg_f°r
TRWRP 8.1 4.4 1.0 0
Nitrified 4.9 2.4 1.0 0 Ne;’;’);?ndgﬁsvrg_fm
LPBF 3.2 2.0 - -
JMMCRWRP 6.0 4.3 15 13.3
Assumed 15 mgd of new
Nitrified 1.0 0.9 11.25 11.15 d‘l‘mﬂ:’di :?:r Lﬁ:fl’ﬂzfd
water.
Assumed 15 mgd of new
LPBF 5.0 3.4 3.75 2.15 demand and 25% of

demand is for Nitrified
water.

Source: Daily average flow data (2010-2019).
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Chapter 5 Planning and Evaluation Criteria

This chapter summarizes the criteria established for the development of West Basin’s hydraulic
model and for the analysis of the master plan facilities. The planning and evaluation criteria
discussed in this chapter are separated into four subsections, including hydraulic criteria, water
quality criteria, facility sizing criteria, and cost estimating criteria.

To better assess opportunities that reflect both current and future regional considerations, a
regulatory assessment was performed that summarizes both current and proposed future regulatory
requirements. The current requirements include regulations set forth by the State Water Resources
Control Board and the State of California RWQCB, which regulate the production, distribution, and
use of non-potable and potable water reuse in California based on the California Code of
Regulations, Health and Safety Code, and California Water Code, as well as relevant provisions of
the Clean Water Act and Safe Drinking Water Act. A detailed description of the current and future
regulatory requirements is provided as Appendix .

5.1 Hydraulic Criteria

The hydraulic criteria described in this section include model simulation requirements, peaking
factors, delivery pressure, system losses, and pipeline velocity. While specific analysis criteria for
each distribution system will be detailed in Chapter 7, Existing System Analysis, each of these
criteria is discussed below in general.

5.1.1 Model Simulation Requirements

The recycled water system was evaluated using hydraulic models that were calibrated for hydraulic
parameters measured in the field. These models were developed to conduct

24-hour extended period simulation (EPS) analyses to allow the evaluation of the impact of
demand variations on pipeline, pump station, and storage tank performance.

5.1.2 Peaking Factors

Average Day Demands

Annual average day demands (ADD) for existing customers shall be based on historical customer
water use data from the past five years, if available. Significant variations in average annual
demands will be verified with West Basin staff to identify the reasons. These variations may result
from limited usage throughout a year, or very dry and very wet years. The average demands will be
determined with consideration of all the available data.

Future average day demands for industrial users and the West Coast Barrier will be based on
individual customer requests. Future average day irrigation demands will be based on existing
potable water use by the potential customers. For new irrigation customers, water demand factors
can be derived from the approach described in Appendix J, Water Demand Factors for Irrigation
Customers. The general rule of thumb for irrigation water demand factors is:

= 2.0 to 2.5 afy/acre for irrigating areas with turf

= 1.0 afy/acre for irrigating areas with shrubs
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Maximum Month Demands

Maximum month demand (MMD) depends on the type of user. MMD for existing customers shall be
based upon the historical seasonal peaking factors for existing system analysis based on available
billing data. For future system analysis of existing customers, historical seasonal peaking factors
greater than 3.0 will be reduced to 3.0. For future customers, MMD shall generally be based on
industry standards for recycled water use, including the following:

Irrigation Customers: 2.5* ADD
Industrial Use: 1.3* ADD
Mixed-Use: 1.7 * ADD
Barrier Water Injection: 1.0 *ADD

Diurnal Curves

Hourly fluctuations in the demands are experienced due to variations in seasonal conditions,
industry demands, and maintenance operations. As part of the 2009 Master Plan, the peak hourly
demand factors for the largest customers were determined individually based on field data. These
diurnal curves were then evaluated to develop a set of generic diurnal curves that were applied to all
remaining customers based on the water usage types listed in Chapter 3. No changes to the diurnal
curves developed for the 2009 Master Plan were determined to be needed, as these curves still
sufficiently represent peak demands seen during calibration of the hydraulic model for this Master
Plan.

5.1.3 Delivery Pressure

The Title 22 distribution system should typically be designed to provide a minimum service pressure
of 65 pounds per square inch (psi). Under special circumstances, higher service pressures may be
required. For instance, the Anza Avenue Lateral services, located in the City of Torrance, require a
minimum service pressure of 80 psi, because the existing irrigation systems at certain customer
sites are old and need a minimum pressure of 75 psi to adequately irrigate.

The pump station control discharge pressures for each of the remaining West Basin recycled water
systems are summarized in Table 5.1.

Table 5-1. Control Discharge Pressures

System Description West Basin Control Discharge Pressure (psi)

Hyperion Secondary Effluent Pumping System 59
Barrier System 73
Chevron LPBF System 34
Chevron HPBF System 34
Chevron Nitrified Water System 100
JMMCRWRP LPBF System 50
JMMCRWRP Nitrified System 50
Title 22 Pump Station at ECLWRF 87
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5.1.4  System Frictional Losses

The pressure in the system at any given point for a particular flow is dependent on a number of
variables including pipe size, roughness and length. These components all contribute to the
magnitude of energy losses in the system and consequently, pressure. The system should be
designed and operated to maintain system losses below 10 feet for each 1,000 feet of pipe length
under peak hourly demand conditions, subject to satisfying all other criteria.

5.1.5 Pipeline Velocity

The distribution systems should be sized and designed to provide service at adequate pressures
with the maximum day demands. To maintain adequate system pressures and prolong the life of the
pipe, flow velocities should be limited. The system should be designed to operate at average day
demand velocities of 1 to 3 feet per second (fps), with a maximum velocity of 7 fps at intermittent
peak flows.

5.2 Water Quality Criteria
The water quality criteria described in this section are separated into irrigation guidelines and
disinfection guidelines.

5.2.1 Irrigation Guidelines

Water quality guidelines for irrigation were developed by the University of California Committee Of
Consultants. These criteria are presented in Table 5.2. According to Salt- Affected Turfgrass Sites:
Assessment and Management (Duncan 1998), the combination of high nitrogen levels and frequent
irrigation has several adverse effects including:

o Excessive growth and mowing requirements;

e Reduced heat stress tolerance;

o Reduced cold and drought tolerances;

¢ Reduced wear-resistant turf;

e Increased opportunity for invasive plant infestation (e.g., Poa annua); and

¢ Increased disease and weed problems.
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Table 5-2. Irrigation Water Quality Guidelines

Key Irrigation Water Quality Established Criteria Degree of Use Restriction (@) (3) ()
Parameter
Slight to Moderate
Salinity EC DS/m <0.7 0.7-3.0 >3.0
DS mg/L <450 450-800 >2000
Permeability® EC
SAR =0-3and EC — >0.7 0.7-0.2 <0.2
=3-6and EC — >1.2 1.2-0.3 <0.3
- ?;goa;:dEEc — >1.9 1.9-0.5 <0.5
= 20-40 and EC — >2.9 2.9-1.3 <1.3
— >5.0 5.0-2.9 <2.9
Sodium (Na) Surface Irrigation maq/L <3 3-9 >9
Sodium (Na) mg/L <70 >70 —
Sprinkler Irrigation
Chloride (Cl) Surface Irrigation mg/L <140 140-355 >355
Chloride (Cl) Sprinkler mg/L <100 >100 —
Irrigation
Boron (B) mg/L <0.7 0.7-3.0 >3.0
Bicarbonate mg/L <90 90-500 >500
pH — 6.5-8.4 (normal range)
Ammonia (NH3) mg/L (see combined N values below)
Nitrate (NO3) mg/L (see combined N values below)
Total Nitrogen (N) mg/L <5 | 5-30 | >30

(1) Adapted from University of California Committee of Consultants (1974), and Ayers and Westcot (1984).

(2) Method and Timing of Irrigation: Assumes normal surface and sprinkler irrigation methods are used. Water is
applied as needed, and the plants utilize a considerable portion of the available stored soil water (50% or more)
before the next irrigation. At least 15 percent of the applied water percolates below the root zone (leaching fraction
[LF] > 15%).

(3) Site Conditions: Assumes soil texture ranges from sandy loam to clay with good internal drainage with no
uncontrolled shallow water table present.

(4) Definitions of "The Degree of Use Restriction" terms:

None = Reclaimed water can be used similar to the best available irrigation water.

Slight = Some additional management will be required above that with the best available irrigation water in terms of
leaching salts from the root zone and/or choice of plants.

Moderate = Increased level of management required and choice of plants limited to those which are tolerant of the
specific parameters.

Severe = Typically cannot be used due to limitations imposed by the specific parameters.

(5) Permeability is evaluated based on the combination of the adjusted sodium adsorption ratio (aSAR) and
electrical conductivity (EC) values.

The successful long-term use of irrigation water depends more on rainfall, leaching, soil drainage,
irrigation water management, salt tolerance of plants, and soil management practices than upon
water quality itself.

Since salinity problems may eventually develop from the use of any water, the following guidelines
are given, should they be needed, to assist water users to better manage salinity in either
agricultural or community-based irrigation:

o Irrigate more frequently to maintain an adequate soil water supply.
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e Select plants that are tolerant of an existing or potential salinity level.
¢ Routinely use extra water to satisfy the leaching requirements.

e If possible, direct the spray pattern of sprinklers away from foliage. To reduce foliar
absorption, try not to water during periods of high temperature and low humidity or during
windy periods. Change time of irrigation to early morning, late afternoon, or night.

¢ Maintain good downward water percolation by using deep tillage or artificial drainage to
prevent the development of a perched water table.

Salinity may be easier to control under sprinkler and drip irrigation than under surface irrigation.
However, sprinkler and drip irrigation may not be adapted to all qualities of water and all conditions
of soil, climate, or plants.

522 Disinfection Guidelines

The California Code of Regulations, Title 22, Division 4, Chapter 3, Recycling Criteria, specify
treatment processes for ensuring proper disinfection of recycled water. They also specify
requirements for limiting public contact with recycled water to protect public health.

Per Article 1. Definitions, Section 60301.230 “Disinfected tertiary recycled water” means a filtered
and subsequently disinfected wastewater that meets the following criteria:

o The filtered wastewater has been disinfected by either:

o A chlorine disinfection process following filtration that provides a CT (the product of total
chlorine residual and modal contact time measured at the same point) value of not less
than 450 milligram-minutes per liter at all times with a modal contact time of at least 90
minutes, based on peak dry weather design flow; or

o A disinfection process that, when combined with the filtration process, has been
demonstrated to inactivate and/or remove 99.999 percent of the plaque-forming units of
F-specific bacteriophage MS2, or polio virus in the wastewater. A virus that is at least as
resistant to disinfection as poliovirus may be used for purposes of the demonstration.

e The median concentration of total coliform bacteria measured in the disinfected effluent does
not exceed an MPN of 2.2 per 100 milliliters utilizing the bacteriological results of the last
seven days for which analyses have been completed and the number of total coliform
bacteria does not exceed an MPN of 23 per 100 milliliters in more than one sample in a 30
day period. No sample shall exceed an MPN of 240 total coliform bacteria per 100 milliliters.

Although there is no regulatory requirement for chlorine residual at the customer point of connection,
a range of 0.5 to 2.0 mg/L residual chlorine is recommended to limit the regrowth of microorganisms
within the distribution system. The difference between the initial dosing and residual concentration is
termed chlorine demand. Factors that increase chlorine demand in recycled water systems include
warm weather; presence of ammonia in the water, as well as biofilm and algae. Reducing water age
and regularly flushing and cleaning the system can help maintain chlorine residual in the system. If
the residual is regularly depleted in long reaches of the system, a chlorine booster station may be
needed.
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5.2.3  Barrier Water Quality

The State of California RWQCB for the Los Angeles Region has issued a permit, Order No. R4-
2006-0069, to West Basin for injection of recycled water from the microfiltration/reverse
osmosis/advanced oxidation process (MF/RO/AOP) at ECLWREF into the West Coast Basin Barrier.
This water has been shown to meet all the requirements of the California Drinking Water Primary
and Secondary Standards and the Maximum Contaminant Levels (MCLs). However, in Table P5 —
Recycling Criteria for Groundwater Recharge Reuse the permit requires Total Nitrogen of less than 5
mg/L (as total nitrogen) rather than the MCL of less than 10 mg/L for nitrate. Similarly, the maximum
TOC concentrate allowed in the permit is less than 0.5 mg/L. It is of note that the processes being
provided have the ability to provide treatment beyond that required by the regulations. For example,
the District’'s AOP study has indicated that selected pharmaceutically active compounds and other
toxic contaminants not included in the drinking water standards are removed or reduced to low levels
in the product water.

5.2.4  Boiler Feed Water Quality

The contractual limits for the quality of the water supplied by the Chevron LPBF, Chevron HPBF,
TRWRP, and JIMMCRWRP are shown in Table 5.3.

Table 5-3. Water Quality Criteria RO Products

System Recycled Water Type Product Water Quality Limits

Chevron LPBF System LPBF RO Hardness <0.3 mg/L
Silica < 1.5 mg/L
TDS < 60 mg/L

Chevron HPBF System HPBF RO Hardness < 0.03 mg/L
Silica < 0.1 mg/L
TDS <5 mg/L
JMMCRWRP Reverse LPBF RO Calcium 1.0 mg/L

Osmosis System

(JMMCRWRP RO Product
Water) Ammonia 4 mg/L

Magnesium 1.0 mg/L

Silica 1 mg/L

TDS 35 mg/L

TRWRP RO Product LPBF RO Conductivity 50 ymho/cm
Water TOC 0.7 mg/L

Ammonia 1.9 mg/L

Silica 1.0 mg/L

Hardness as mg/L as CaCO:s. Individual ions where indicated are as the species.

5.2.5 Nitrified Water Quality

The water quality goals for the Nitrified water supplied by JIMMCRWRP and TRWRP are shown in
Table 5.4. At the current time there are no water quality goals in place for the Nitrified water supplied
by the Chevron Nitrification Facility.
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Table 5-4. Water Quality Goals for Nitrification Systems Capital Implementation Master Plan
West Basin Municipal Water District

Conductivity, pmho/cm 3,000 1,000 (average) 1,350 (max)
Alkalinity, as CaCOs 350 —

Sulfate, mg/L 600 —

Chloride, mg/L 450 —

Calcium, mg/L 80 60 (average) 100 (max)
Magnesium, mg/L 40 24 (average) 29 (max)
Hardness, as CaCOs 360 —
Potassium, mg/L 20 —

Silica, mg/L 35 22 (average) 28 (max)
Ammonia, mg/L as N 1.6 0.1 (average) 0.1 (max)
Iron, mg/L 1.0 —
Phosphate, mg/L 15 —

Total Suspended Solids, mg/L 5 —

COD, mg/L 90 —

(1) Listed limits for TRWRP are maximum concentrations.
(2) JIMMCRWREP limits established by Marathon.

5.3 Facility Sizing Criteria

The facility sizing criteria described in this section are separated into pump station sizing and
storage requirements.

5.3.1  Pump Station Sizing

All pump stations should have flow meters, suction and discharge pressure gauges, and remote
telemetry units. They should be tied to the central DCS system.

Pump stations should be constructed with fireproof materials. Power to the pump stations should be
provided through underground service to minimize possibility of damage during fires.

Source of Supply Pump Station

Hyperion Secondary Effluent Pump Station (HSEPS) delivers secondary effluent from the Hyperion
Wastewater Treatment Plant (HWRP) to the ECLWRF. HSEPS should have the capability to deliver
the peak hour demands via one standby pump in the event the largest pump is out of service.
Improvements to the HSEPS were recently completed in 2019 and provided a secondary power
supply source for increased reliability.

Booster Pump Stations at ECLWRF

The booster pump stations supplying recycled water from ECLWRF include the Title 22 Pump
Station, the Barrier Pump Station, the LPBF Pump Station, and the HPBF Pump Station.

These pumping stations should be sized to deliver the peak hour demands via one standby pump in
an event the largest pump is out of service.
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The Title 22 Pump Station should be designed to deliver the expected overall peak hour demand
with the largest pump out of service, because it pumps into a closed system and there is no storage
in the closed system to assist with delivering peak demands. Back-up power should be provided to
operate the pump station during commercial power outages.

The Barrier Pump Station should deliver the future maximum day demand with the largest pump out
of service. Back-up power is not required because potable water is alternatively available through
the Metropolitan Water District of Southern California's West Coast Feeder.

The Chevron LPBF Pump Station should deliver the maximum day demand with the largest pump
out of service. Under future maximum day demands, this tank would provide emergency storage for
over 9 hours. However, back-up power requirement should be reviewed based upon the future
service requirements at the refinery.

The Chevron HPBF Pump Station should have the firm capacity to deliver the maximum day flow.
Back-up power is not required because there is approximately 1.2 MG of emergency storage in the
on-site storage tank at the Chevron El Segundo Refinery, which provides over 8 hours of storage
under future maximum day demands.

Chevron Nitrified Water Pump Station

This pump station should deliver the maximum day demand with the largest pump out of service.
Because potable water connection from the City of El Segundo's distribution system is available to
supply all the cooling towers, back-up power is not necessary.

Booster Pump Stations in Title 22 Distribution System

The pumping stations in the Title 22 Distribution System should be sized to deliver the peak hour
demands with the largest pump out of service (one standby pump). Pump stations should be
equipped with portable generator connections and manual transfer switches.

Booster Pump Stations at JMMCRWRP

The RO and Nitrified Water Pump Stations should be designed to deliver the maximum day
demands with the largest pump out of service. If this capacity is sufficient for the maximum month
demands of the future customers, no additional storage will be necessary. However, either portable
power with manual transfer switches, or a secondary source of supply should be provided to operate
the pump stations during an outage of the primary power supply.

5.3.2  Storage Requirements
Storage for West Basin's recycled water systems is necessary for:

e Pump station forebay providing operational storage accommodating variations in water
production and demand, and retention time for the product water.

e Emergency supply during interruption of treatment or primary supply source.

e Providing break tanks that separate JMMCRWRP and TRWRP from the Title 22 System to
minimize the transient pressures (surges) that result from the significant flow changes during
the microfiltration backwash cycles.

Forebay storage should be evaluated for each pump station during the preliminary and final design
stages.
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Emergency storage for each system should accommodate transfer of potable water in the event that
recycled water production is interrupted. As required by Title 17 of the California Code of
Regulations, Division 1, Chapter 5, Group 4. Drinking Water Supplies, back up potable water should
be supplied through an air-gap separation to avoid cross connections. The air-gap separation shall
be at least double the diameter of the supply pipe, measured vertically from the flood rim of the
receiving vessel to the supply pipe; however, in no case shall this separation be less than one inch.

Break tanks should be sized to accommodate the variations in influent flows and backwash cycles.

5.4 Cost Estimating Criteria

The cost estimates presented in this Master Plan are opinions developed from bid tabulations, cost
curves, information obtained from previous studies, and experience on other projects. The costs
estimated for each recommended facility are opinions included in the CIP tables developed with this
study. The tables are intended to be used to facilitate revisions to West Basin's CIP and ultimately to
support determination of the user rates and connection impact fees.

Recommendations for cost criteria of pipelines, pump stations, storage tanks and water treatment
are also presented.

5.4.1  Capital Improvement Project Costs

The upgrades and other system capital improvements set the foundation of the District’s recycled
water distribution system CIP. The cost estimates presented in this study are opinions developed
from bid tabulations, cost curves, information obtained from previous studies, and experience on
other projects. The costs are based on an Engineering News Record Construction Cost Index (ENR
CCI) Los Angeles Area of 12,043 (February 2020).

5.4.2 Cost Estimating Accuracy

The cost estimates presented in the Master Plan have been prepared for general master planning
purposes and for guidance in project evaluation and implementation. Final costs of a project will
depend on actual labor and materials costs, competitive market conditions, final project scope,
implementation schedule, and other variable factors such as preliminary alignment generation,
investigation of alternative routings, and detailed utility and topography surveys.

The Association for the Advancement of Cost Engineering (AACE) defines an Order of Magnitude
Estimate, deemed appropriate for master plan studies as an approximate estimate made without
detailed engineering data. It is normally expected that an estimate of this type would be accurate
within plus 50 percent to minus 30 percent. This section presents the assumptions used in
developing order of magnitude cost estimates for recommended facilities.

543 Construction Unit Costs

The construction costs are representative of water distribution system facilities, sewer collection
system facilities, and storm drainage facilities under normal construction conditions and schedules.
Costs have been estimated for public works construction.
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Pipeline Unit Costs

This section summarizes the unit costs for recycled water distribution system pipelines. All of the unit
costs presented in this section include planning level pipeline costs, excavation, and other
appurtenances (e.g., valves, manholes)

Water Distribution System Pipelines

Water distribution system pipeline improvements range in size from 4 inches to 16 inches in
diameter for this Master Plan. Pipeline unit costs for relevant sized upgrades are shown in Table 5-5.
The unit costs are for “typical” field conditions with construction in stable soil and are for PVC pipe
material.

Table 5-5. Unit Construction Costs - Recycled Water Pipeline

Pipe Size (inches) Replacement Unit Construction Capital Cost (2)
Cost (1) ($/linear foot)
($/linear foot)
$60 $100
6 $75 $120
8 $81 $140
10 $119 $200
12 $142 $240
14 $159 $265
16 $195 $325
20 $274 $455
24 $346 $575
30 $540 $895
36 $685 $1,140

1 ENR Los Angeles Construction Cost Index for February 2020 is 12,043
2 Capital Markup of 1.658% See section 5.4.4.3

Service Lateral, Meter and Retrofit Costs

On-site retrofit costs for these identified customers may range from $10,000 per site for smaller sites
to as much as $75,000 or more, on average per site, for larger sites. On-site retrofit costs may
include the service lateral, potable water system backflow prevention upgrades, modifications to the
existing irrigation point of connection for use of recycled water, compliance with Title 22 regulations
for placing identification signs and tags, and compliance. Materials and installation of the recycled
water meter are typically handled by retail agency and is not included in the cost estimate.

Storage Tank, Booster Pump, PRV Station, and Water Treatment Unit Costs

The capital improvement plan includes tank, pump station, pressure reducing valve (PRV) and water
treatment improvement projects. The costs for these facilities were developed based on the unit
costs shown in Table 5-6, Table 5-7, Table 5-8, and Table 5-9, respectively.
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Table 5-6. Unit Construction Costs — Welded Steel Storage Tank

Type (MG) Unit Construction Cost(1) Capital Cost(2)
($/gallon) ($/gallon)

<1 $2.75 $4.75
1t03 $2.25 $3.75
3to5 $2.00 $3.50
5to 10 $1.75 $3.00

1 ENR Los Angeles Average Construction Cost Index for February 2020 is 12,043
2 Capital Markup of 1.658% See Section 5.4.4.3

Table 5-7. Unit Construction Costs - Pump Stations

Station Size Unit Construction Cost(1) Capital Cost(2)
(HP) ($/Horsepower [HP]) ($/HP)
100 hp and smaller $12,950 $21,500
100-500 hp $7,775 $13,000
600-1,000 hp $6,475 $11,000
1,000 hp and larger $5,175 $9,000

1 ENR Los Angeles Average Construction Cost Index for February 2020 is 12,043
2 Capital Markup of 1.658% See Section 5.4.4.3

Table 5-8. Unit Construction Costs - Pressure Reducing Valves

Type Unit Construction Cost(1) Capital Cost(2)
($/PRV) ($/PRV)
Small (1-2 valves <8") $103,500 $172,000
Medium (2-3 valves 8" and up) $207,000 $344,000
Large (3-4 valves 12" and up) $310,500 $515,000

1 ENR Los Angeles Average Construction Cost Index for February 2020 is 12,043
2 Capital Markup of 1.658% See Section 5.4.4.3

Table 5-9. Unit Construction Costs — Water Treatment

Treatment Category Unit Construction Cost (1) Capital Cost (2)

($/gpd) ($/gpd)
From Secondary Effluent to Title 22 (conventional) $2.50 $4.25
lIi;‘(cj):]::tiSOenc)ondary Effluent to Title 22 (with MF/RO for TDS $7.50 $12.50
From Title 22 to Nitrified Water (Nitrification) $1.50 $2.50
Single Pass RO (treating T22 water with MF/RO) $3.00 $5.00
Double Pass RO (treating single pass RO feedwater) $6.00 $10.00
Barrier (treating Secondary Effluent with MF/RO/UV) $8.00 $13.50
Potable Reuse (O3/BAF/MF/RO/UV) $11.00 $18.25

1 ENR Los Angeles Average Construction Cost Index for February 2020 is 12,043
2 Capital Markup of 1.658%; see Section 5.4.4.3

5.4.4  Project Costs and Contingencies

Project cost estimates are calculated based on elements, such as the project location, size, length,
and other factors. Allowances for project contingencies consistent with an “Order of Magnitude”
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estimate are also included in the project costs prepared as part of this master plan, as outlined in
this section.

Baseline Construction Cost

Baseline Construction Cost is the total estimated construction cost, in dollars, of the proposed
improvements for pipelines, storage tanks, booster pump stations, and PRVs. Baseline Construction
Costs were developed using the following criteria:

e Pipelines: Calculated by multiplying the estimated length by the unit cost.
e Storage Tanks: Calculated by multiplying the tank volume by the unit cost.

o Booster Pump Stations: Calculated on a case-by-case basis depending on the type of work
that is required.

¢ PRV Stations: Calculated based on the information presented in Table 5-8.

o Water Treatment: Calculated by multiplying the estimated capacity by the information
presented in Table 5-9.

Estimated Construction Cost

Contingency costs must be reviewed on a case-by-case basis because they will vary considerably
with each project. Consequently, it is appropriate to allow for uncertainties associated with the
preliminary layout of a project. Factors such as unexpected construction conditions, the need for
unforeseen mechanical items, and variations in final quantities are a few of the items that can
increase project costs for which it is wise to make allowances in preliminary estimates. To assist the
District in making financial decisions for these future construction projects, contingency costs were
added to the planning budget as percentages of the total construction cost, divided into two
categories: Estimated Construction Cost and Capital Improvement Cost.

Since knowledge about site-specific conditions of each proposed project is limited at this level of
project planning, a 30 percent contingency was applied to the Baseline Construction Cost to account
for unforeseen events and unknown conditions. A 30 percent contingency was used to account for
unknown site conditions such as unforeseen conditions, environmental mitigations, and other
unknowns is typical for master planning projects.

Capital Improvement Cost

Other project construction contingency costs include costs associated with project engineering,
construction phase professional services, and project administration. Engineering services
associated with new facilities include preliminary investigation and reports, Right of Way (ROW)
acquisition, foundation explorations, preparation of drawings and specifications during construction,
surveying and staking, sampling of testing material, and start-up services. Construction phase
professional services cover items such as construction management, engineering services,
materials testing, and inspection during construction. Finally, there are project administration costs,
which cover items such as legal fees, environmental/California Environmental Quality Act (CEQA)
compliance requirements, financing expenses, administrative costs, and interest during construction.

The cost of these items can vary, but for the purpose of this study, it is assumed that the other
project contingency costs will equal approximately 27.5 percent of the Estimated Construction Cost.
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As shown in the following simple calculation (Table 5-10) of the Capital Improvement Cost, the total
cost of all project construction contingencies (construction, engineering services, construction
management, and project administration) is 65.8 percent of the Baseline Construction Cost. Note
that contingencies were not applied to land acquisition costs. Calculation of the 65.8 percent is the
overall mark-up on the Baseline Construction Cost to arrive at the Capital Improvement Cost. It is
not an additional contingency.

Table 5-10. Capital Improvement Cost Example
Baseline Construction Cost $1,000,000
Construction Contingency (30%) $300,000
Estimated Construction Cost $1,300,000
Engineering Cost (10%) $130,000
Construction Management (10%) $130,000

Project Administration (7.5%) $97.500
Capital Improvement Cost $1,657,500
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Chapter 6 Model Development

This chapter summarizes the development of a hydraulic model of the West Basin conveyance and
distribution systems. The hydraulic model represents the following ten systems:

e Hyperion Secondary Effluent Pumping Station
o Title 22 Distribution System

o West Coat Barrier Water System

e Chevron LPBF System

e Chevron HPBF System

e Chevron Nitrified Water System

¢ JMMCRWRP LPBF System

o JMMCRWRP Nitrified Water System

o JMMCRWRP Brine Discharge System

o ECLWREF Brine Discharge System

All models with the exception of the ECLWRF Brine Discharge System were created in InfoWater
Suite 12.4, Update #5 using ArcGIS Desktop 10.7.1. Due to the open surface flow in the ECLWRF
Brine Discharge System, the model for this system was created in InfoSewer Pro Suite 7.6, SP 1,
Update #13.

The Title 22 Distribution System model was also updated to include a water quality model
representing residual chlorine in the distribution system.

All models were created based on West Basin’s geodatabase, updated August 24, 2020. Pipe
elevation information was estimated based on a digital elevation map (source). Facility attributes
were included in the models based on information provided by West Basin.

6.1 Hydraulic Model Calibration

This section addresses calibration of West Basin’s hydraulic models. All models with the exception
of the ECLWRF Brine Discharge System were calibrated hydraulically based on SCADA data and, in
the case of the Title 22 system model, pressure logger data. The ECLWRF Brine Discharge System
was not calibrated. This system experiences free surface flows and calibration for these conditions
was outside the scope of this Master Plan.

The Title 22 Distribution system chlorine residual model was also calibrated based on water quality
data from ECLWRF and the distribution system.

The objective of the calibration effort was to calibrate the models to within 10 percent of the condition
that was field tested, when practicable. The following subsections summarize the model calibration
processes and results.
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6.1.1  Calibration Methodology

For the 2020 West Basin Recycled Water Master Plan, the existing hydraulic model, built in the
Innovyze InfoWater platform, was updated with current GIS information and demand data.
Calibration of the model was undertaken to ensure that the model closely approximates actual
observed conditions as measured from field data. Field data from West Basin’s SCADA system,
operated by Suez, and from pressure loggers temporarily installed throughout the distribution
systems were used. The information gathered included the following:

e Tanklevels

e Pump station flows

e Pump station discharge pressures

e Individual pump on/off settings

e Individual pump speeds

o Pressures at key locations where tanks do not exist

o Flows and pressures for all satellite plants, refineries, and other high-volume water users

The data was recorded in 15-minute intervals over a period of four weeks in the month of August
2020. Demands, tank levels, pump speeds, and pump on/off times were entered to exactly match
the recorded SCADA information, where available. Flows and pressures were also verified with the
provided SCADA information.

Friction factors used in the hydraulic models developed as part of the 2009 Master Plan were used
as starting points for the model calibration. The friction factors for the distribution system were then
adjusted until pressures matched.

6.1.2 Field Data Gathering

Field data was gathered over a four-week period from July 31, 2020 through August 28, 2020. The
data collected in the field included flows, pressures, tank levels, pump on/off times, and pump
speeds for the Title 22 distribution system as well as the satellite systems. West Basin’s SCADA
system data was utilized as much as possible for accuracy.

Additionally, factory calibrated pressure loggers were installed in the field to obtain specific system
pressure information. The time interval selected for the models was 15 minutes to match the field
recorded data.

Most of the equipment installed in the field was on the Title 22 distribution system. Pressure loggers
were installed at 17 locations in the Title 22 distribution system; however, two of these loggers failed
and did not record meaningful data. Pressure loggers were also installed on the Barrier blend station
line, the JMMCRWRP Brine Line, the Chevron Nitrification Line, and the JMMCRWRP RO and
Nitrified water lines.
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6.1.3  Hydraulic Model Calibration Process and Results

Title 22 Distribution System

The Title 22 Distribution System was calibrated over a two week period. The SCADA and pressure
logger information used in the calibration process correlates to August 6, 2020 to August 19, 2020.
The SCADA and field data collected included the following:

e SCADA Data Sets
o Edward C. Little Water Recycling Facility (ECLWRF) Tank 1 and Tank 2 levels
o ECLWRF combined pump station flow
o ECLWRF combined pump station discharge pressure
o ECLWRF pump on/off status
o ECLWRF pump speeds
o JMMCRWRP influent flow and pressure
o Chevron Nitrification Facility (CNF) influent flow and pressure
o Torrance Refinery Water Recycling Plant (TRWRP) influent flow and pressure
e Pressures at 16 locations throughout the distribution system (data loggers installed)

The Title 22 model includes ECLWRF pump station clearwells and pumps. However, to facilitate the
calibration process, ECLWRF discharge head was controlled in the model using a fixed head
reservoir matching patterns from the SCADA data. Demands for the major Title 22 system users,
including JMMCRWRP, CNTP, and TRWRP, were calculated on a 15-minute interval using available
SCADA data. Demands for the remaining Title 22 customers were developed by globally adjusting
max month demands for each customer to match the balance of Title 22 system demands, as
calculated using the SCADA data for each 15-minute time step. This approach was used to
represent system flows and associated pressure drops in the system for the purposes of adjusting
friction factors as part of the calibration process if needed.

Model calibration started with friction factors that were inherited from the Title 22 hydraulic model
developed for the 2008 Master Plan. For pipes that were added to the system since the previous
model update and for pipes that were updated based on GIS data, friction factors similar to those
used in the 2008 hydraulic model were applied based on material and diameter, including those
listed below. Model calibration did not result in adjustments to these friction factors.

e C-factor 125: DIP (6 inch)
e C-factor 130: DIP (12-36 inch), PVC (12 inch), Other (12 inch)
e C-factor 140: DIP (42 inch, 48 inch)

To record data in the field, pressure loggers were installed throughout the system. Pressure logger
locations, as well as the water quality sampling sites, are shown in Figure 6-1.
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Figure 6-1. Title 22 Dlstrlbutlon System Pressure Logger Locations
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Table 6-1 lists the 16 pressure logger locations distributed throughout the Title 22 distribution

system.

Table 6-1. Title 22 Distribution System Pressure Logger Locations

17 Pressure Logger 42 19822 Gramercy Place, Torrance

22 Pressure Logger 43 298 Sierra Street, El Segundo

24 Pressure Logger 46 240 W. Queen Street, Inglewood

26 Pressure Logger 40 11944 Doty Avenue, Hawthorne

27 Pressure Logger HDR 1 4000 154th Street, Lawndale

29 Pressure Logger 39 501 Herondo Street, Redondo Beach
30 Pressure Logger 53 16805 S. Figueroa Street, Gardena
31 Pressure Logger 00 20240 S. Avalon Blvd, Carson

32 Pressure Logger 41 17900 Gramercy Place, Torrance

33 Pressure Logger 47 18701 S. Wilmington Avenue, Carson
34 Pressure Logger 37 4650 Juan Avenue, Torrance

11B Pressure Logger 44 687 E. Regent Street, Inglewood

15B Pressure Logger 30 777 Van Ness Avenue, Torrance

18B Pressure Logger 48 1819 Charlie Sifford Drive, Los Angeles
1B Pressure Logger 32 Dignity Health Sports - Parking Lot
9B Pressure Logger 35 12294 Vista Del Mar, Los Angeles

Table 6-2 shows that average model pressures are within ten percent of field data for 15 of the 16

Title 22 Distribution System locations chosen for the model calibration. Pressure comparison graphs
are shown in Appendix K, Figure K-1 through K-18.

Pressures did not match at the CNTP because the field model pressure is located along the existing
pipe in El Segundo Boulevard upstream of the pressure reducing valve located at the CNTP site.
The SCADA data collection point for comparison is located downstream of the pressure reducing
valve which is set to maintain a pressure of about 25 psi.

Additionally, data collected by pressure logger 46 shows periodic atmospheric pressure, which is
likely due to pressure logger error or an installation issue.

The data sets shown in Table 6-2 represent two different methods of data collection, including
averaged pressures and instantaneous pressures. The data set for pressure logger HDR 1 and the
SCADA data sets for influent pressures to JMMCRWRP, CNTP, and TRWRP represent recorded
field pressures averaged over the 15-minute data collection interval window. Graphing these data
sets results in distinguishable pressure trends, shown in Appendix K, Figure K-15 through Figure K-
18. Data sets for the other pressure loggers listed in Table 6-2 represent instantaneous field
pressures recorded at 15-minute intervals. As a result, data from these pressure loggers, displayed
in Appendix K, Figure K-1 through Figure K-14, show considerable scatter, represent instantaneous
changes in demands and pump station operations affecting system pressures, and are less
representative of diurnal pressure trends.
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Model results displayed in Appendix K, Figure K-1 through Figure K-18 show more uniformity and
less scatter and appear to more neatly line up with the averaged 15-minute data sources in
Appendix K, Figure K-15 through Figure K-18. This is due to the model being set up to with the focus
of assessing system capacity by running with a 15-minute calculation time step and including model
demands based on hourly diurnal patterns. Therefore, model results represent diurnal demand and
pressure trends in the distribution system, rather than instantaneous changes in pressure associated
with demand and system operations changes occurring on the sub-15-minute timescale.

Table 6-2. Model Results Comparison with Field Data for Average Pressures

Average Pressure (psi)

NlJSr:te;er Field Data Source ' '
Field Data Model Results Percent Difference

17 Pressure Logger 42 98 101 3%
22 Pressure Logger 43 61 60 -3%
24 Pressure Logger 46 33 79 136%
26 Pressure Logger 40 104 103 -1%
27 Pressure Logger HDR1 106 105 -1%
29 Pressure Logger 39 114 114 0%
30 Pressure Logger 53 113 115 2%
31 Pressure Logger 00 123 118 -5%
32 Pressure Logger 41 Pressure Logger Error, No Data Collected

33 Pressure Logger 47 60 61 1%
34 Pressure Logger 37 89 93 4%
11B Pressure Logger 44 59 58 -2%
15B Pressure Logger 30 88 91 3%
18B Pressure Logger 48 61 61 0%
1B Pressure Logger 32 100 100 -1%
9B Pressure Logger 35 115 113 -1%
NA JMMCRWRP Influent SCADA Data 114 115 1%
NA CNTP Influent SCADA Data 27 89 233%
NA TRWRP Influent SCADA Data 96 98 2%

Barrier Water Conveyance System

The West Coast Barrier Water System was calibrated over a 72-hour period. The SCADA and
pressure logger information used in the calibration process correlates to August 25, 2020 to August
28, 2020. The data sets used for the calibration included the following:

o ECLWREF clearwell levels (SCADA data)

e Pump station flows (SCADA data)

o Pump on/off status (SCADA data)

e Pump station discharge pressure upstream of flow control valve (pressure logger data)

e Discharge downstream of flow control valve (pressure setting)
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¢ Blending station influent pressure (pressure logger data)

The pump station flows were used to create a demand pattern and applied to the location in the
model representing the blend station. The pump on/off controls were inputted based on time. The
clearwell levels were inputted at the tank connected to the suction side of the pump station.

The flow control valve was set to match discharge pressures during the calibration period based on
SCADA data, with an average setting of 72.4 psi. The hydraulic model run was performed and the
flows and pressures on the discharge side of the pump station were compared to the DCS and field
data. Next, the pressures at the blend station were compared to the field data collected. The friction
factor within the 30-inch diameter distribution pipeline for Barrier water was inherited from the 2008
Master Plan hydraulic model with a C-factor value of 140. The pressure at the blend station was
approximately 72.7 psi during the calibration period based on field pressure logger data.

The average difference in pressures at the blend station between the model and the field data was
2.0 psi, within three percent of the field data. The pressure results are shown in Appendix K, Figure
K-19 and Figure K-20.

Hyperion Secondary Effluent Booster Pump and Force Main System

The Hyperion Secondary Effluent Pumping System was calibrated over a 24-hour period. The
SCADA information used in the calibration process correlates to July 31, 2020 to August 2, 2020.
The SCADA data collected included the following:

e Suction water elevation at the pump station (SCADA data)
e Pump flows to ECLWRF (SCADA data)

e Discharge pressure at the discharge header (SCADA data)
o Pump on/off status (SCADA data)

e Pump speeds (SCADA data)

o ECLWREF influent pressure (SCADA data)

The pump station flows were used to create a demand pattern and applied to the location in the
model representing inflows at ECLWRF. Variable pump speeds were controlled based on average
discharge pressure during the calibration period based on SCADA data, including 54.5 psi for pumps
1 through 4, and 58 psi for pumps 5 through 7. Initial on/off pump status was input. The wet wells
were modeled as reservoirs with levels based on SCADA data.

The hydraulic model run was performed and the flows and pressures on the discharge side of the
pump station were compared to the SCADA data. Next, the pressures at ECLWRF were compared
to the DCS data. The friction factor within the 60-inch Hyperion Secondary Effluent Force Main was
inherited from the 2009 Master Plan hydraulic model with a C-factor of 140.

The average pressure at ECLWRF was approximately 10.7 psi. The average difference in pressures
at ECLWREF between the model and the field data was 1.0 psi, within nine percent of field data. The
pressure results are shown in Appendix K, Figure K-21 and Figure K-22.

Chevron Low Pressure Boiler Feed System

The Chevron LPBF System was calibrated over a 24-hour period. The SCADA information used in
the calibration process correlates to July 31, 2020 to August 2, 2020. The SCADA data collected
included the following:
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e Clear well levels (SCADA data)

e Pump flows (SCADA data)

e Pump on/off status and pump speeds (SCADA data)
e Pressure at the discharge header (SCADA data)

e Facility influent pressure (SCADA data)

The pump station flows were used to create a demand pattern and applied to the location in the
model representing the outlet of the product storage tank. Variable pump speeds were controlled
based on average discharge pressure during the calibration period of approximately 45 psi. Initial
on/off pump status was also inputted into the hydraulic model. The clearwell levels were inputted at
the tank connected to the suction side of the pump station.

The hydraulic model run was performed and the flows and pressures on the discharge side of the
pump station were compared to the SCADA data. The friction factor within the 12-inch diameter
LPBF distribution pipe was inherited from the 2009 Master Plan hydraulic model with a C-factor
value of 120.

The average pressure at the LPBF during the calibration period was approximately 23.9 psi based
on SCADA data. The average difference in pressures at ECLWRF between the model and the field
data was 1.6 psi, within six percent of field data. The pressure results are shown in Appendix K,
Figure K-23 and Figure K-24.

Chevron High Pressure Boiler Feed System

The Chevron HPBF System was calibrated over a 24-hour period. The SCADA information used in
the calibration process correlates to July 31, 2020 to August 2, 2020. The SCADA data collected
included the following:

e Clear well levels (SCADA data)

e Pump flows (SCADA data)

o Pump on/off status and pump speeds (SCADA data)
e Pressure at the discharge header (SCADA data)

e Facility influent pressure (SCADA data)

The pump station flows were used to create a demand pattern and applied to the location in the
model representing the outlet of the product storage tank. Variable pump speeds were controlled
based on average discharge pressure during the calibration period of approximately 38 psi. Initial
on/off pump status was also inputted into the hydraulic model. The clearwell levels were inputted at
the tank connected to the suction side of the pump station.

The hydraulic model run was performed and the flows and pressures on the discharge side of the
pump station were compared to the SCADA data. The friction factor within the 16-inch diameter
HPBF distribution pipe was inherited from the 2009 Master Plan hydraulic model with a C-factor
value of 120.

The average pressure at the HPBF during the calibration period was approximately 23.9 psi based
on SCADA data. The average difference in pressures at ECLWRF between the model and the field
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data was 0.1 psi, within one percent of field data. The pressure results are shown in Appendix K,
Figure K-25 and Figure K-26.
Chevron Nitrified Water System

The CNTP System was calibrated over a 24-hour period. The SCADA information used in the
calibration process correlates to August 25, 2020 to August 27, 2020. The SCADA data and
pressure logger data collected included the following:

¢ Nitrified water storage tank level (SCADA data)
Product pump flows (SCADA data)

Pump on/off status and pump speeds (SCADA data)

Pressure at the discharge header (SCADA data)
e Pressure near the Chevron gate (pressure logger data)

The pump station flows were used to create demands and a demand pattern which were applied to
the location in the model representing the boundary of the Chevron El Segundo Refinery, located
south of El Segundo Boulevard at Lomita Street. The pump speeds were inputted for each of the
variable speed pumps. Initial on/off pump status was also inputted in the hydraulic model. The
product water storage tank levels were input at the tank connected to the suction side of the pump
station.

The hydraulic model run was performed and the pressures on the discharge side of the pump station
were compared to the SCADA data. The friction factor for the 20-inch CNTP line was inherited from
the 2009 Master Plan hydraulic model, with a C-factor value of 140.

The average pressure at the end of the CNTP line during the calibration period was approximately
58.0 psi based on pressure logger data. The average difference in pressures at this location
between the model and the field data was 0.1 psi, within one percent of field data. The pressure
results are shown in Appendix K, Figure K-27 and Figure K-28.

JMMCRWRP Low Pressure Boiler Feed System

The JMMCRWRP LPBF System was calibrated over a 24-hour period. The SCADA information used
in the calibration process correlates to August 22, 2020 to August 24, 2020. The SCADA data and
pressure logger data collected included the following:

Product water storage tank level (SCADA data)
Product pump flows (SCADA data)

Pump on/off status and pump speeds (SCADA data)

Pressure at the discharge header (SCADA data)

Pressure near refinery facility (pressure logger data)

The pump station flows were used to create demands and a demand pattern which were applied to
the location in the model representing the end of the modeled JMMCRWRP LPBF line, located near
the adjacent refinery facility. Variable pump speeds were controlled based on average discharge
pressure during the calibration period of approximately 52 psi. Initial on/off pump status was also
inputted in the hydraulic model. The product water storage tank levels were input at the tank
connected to the suction side of the pump station.
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The hydraulic model run was performed and the pressures on the discharge side of the pump station
were compared to the SCADA data. The friction factor for the 24-inch and 30-inch JMMCRWRP
LPBF line was inherited from the 2009 Master Plan hydraulic model, with a C-factor value of 140.

The average pressure at the end of the LPBF line during the calibration period was approximately
52.0 psi based on pressure logger data. The average difference in pressures at this location
between the model and the field data was 1.6 psi, within three percent of field data. The pressure
results are shown in Appendix K, Figure K-29 and Figure K-30.

JMMCRWREP Nitrified Water System

The JMMCRWRP Nitrified Water System was calibrated over a 24-hour period. The SCADA
information used in the calibration process correlates to August 22, 2020 to August 24, 2020. The
SCADA data and pressure logger data collected included the following:

Product water storage tank level (SCADA data)
Product pump flows (SCADA data)

Pump on/off status and pump speeds (SCADA data)
Pressure at the discharge header (SCADA data)

Pressure near the refinery facility (pressure logger data)

The pump station flows were used to create demands and a demand pattern which were applied to
the location in the model representing the end of the modeled JMMCRWRP Nitrified Water System
line, located near the adjacent refinery facility. Variable pump speeds were controlled based on
average discharge pressure during the calibration period of approximately 58.9 psi. Initial on/off
pump status was also inputted in the hydraulic model. The product water storage tank levels were
input at the tank connected to the suction side of the pump station.

The hydraulic model run was performed and the pressures on the discharge side of the pump station
were compared to the SCADA data. The friction factor for the 12-inch JIMMCRWRP Nitrified Water
System line was inherited from the 2009 Master Plan hydraulic model, with a C-factor value of 120.

The average pressure at the end of the Nitrified water line during the calibration period was
approximately 52.6 psi based on pressure logger data. The average difference in pressures at this
location between the model and the field data was 1.0 psi, within two percent of field data. The
pressure results are shown in Appendix K, Figure K-31 and Figure K-32.

JMMCRWRP Brine Discharge System

The JMMCRWRP Brine Discharge System was calibrated over a 48-hour period. The SCADA and
pressure logger information used in the calibration process correlates to August 22, 2020 to August
24, 2020. The SCADA data collected included the following:

e Brine line flows (SCADA data)
e Pressure on brine line at JMMCRWRP (pressure logger data)
e Pressure on the brine line at end of the brine line in the City of Carson (SCADA data)

SCADA data were used to create demands and a demand pattern which were applied to the location
in the model representing the end of the modeled brine line, located at the LACSD’s JWPCP in the
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City of Carson. Brine line discharge head in the model was controlled using a fixed head reservoir
based on patterns from the pressure logger data.

The friction factor for the 14-inch brine line was inherited from the 2009 Master Plan hydraulic model,
with a C-factor value of 120.

The hydraulic model run was performed and the flows and pressures at JMMCRWRP were
compared to the pressure logger data collected. It is known that the end point is a standpipe with a
final elevation of 62.5 feet and a free surface discharge. The elevation of the brine line at
JMMCRWREP is approximately 24 feet and is therefore under pressure for its entire length.

The average pressure at the end of the downstream pressure logger location during the calibration
period was approximately 13.4 psi based on pressure logger data. The average difference in
pressures at this location between the model and the field data was 0.9 psi, within six percent of field
data. The pressure results are shown in Appendix K, Figure K-33 and Figure K-34.

Hydraulic Model Calibration Conclusions

The purpose of calibrating the hydraulic models, including the Title 22 Distribution System and the
eight dedicated systems, was to develop reliable models for system analysis. The goal of the
calibration effort was to demonstrate that the models are reliable based on a comparison of model
output with field data.

Table 6-3 summarizes the results of the calibration effort for all modeled systems, including the Title
22 Distribution System and the eight dedicated, single line systems. Model results fall within the ten
percent average pressure comparison criteria for all the data sets used, with the exception of two
locations on the Title 22 Distribution System. The two locations on the Title 22 system that do not
agree with model results include:

e CNTP influent pressure. his discrepancy can be explained by the assumption that the
SCADA sensor for this location is downstream of a PRV that is typically set to 25 psi. This
same issue was noted in Appendix E of the 2009 Master Plan Model Calibration Results .

e Pressure Logger 46 (Site 24). Pressure logger data indicate periodic atmospheric pressure
during the data collection period, a pressure trend which is not reflected by adjacent
pressure logger data (Pressure Logger 44, Site 11B) or model results. This is possibly due to
pressure logger error or installation issue.

The conclusion of this calibration effort is that the hydraulic models for the Title 22 Distribution
System and the eight dedicated systems satisfactorily represent the actual systems within the
tolerances indicated in the scope of this project (10 percent) when model results are compared with
available field data.

Table 6-3. Calibration Summary All Systems

Average Pressure (psi)

Model Percent
Field Data Source Field Data Results Difference
Title 22 Distribution Pressure Logger 43 61 60 -3%
Title 22 Distribution Pressure Logger 00 123 118 -5%
Title 22 Distribution Pressure Logger 47 60 61 1%
Title 22 Distribution Pressure Logger 42 98 101 3%
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Average Pressure (psi)

Model Percent
Field Data Source Field Data Results Difference
Title 22 Distribution Pressure Logger 30 88 9 3%
Title 22 Distribution Pressure Logger 53 113 115 2%
Title 22 Distribution Pressure Logger 48 61 61 0%
Title 22 Distribution Pressure Logger 35 115 113 -1%
Title 22 Distribution Pressure Logger 37 89 93 4%
Title 22 Distribution Pressure Logger 39 114 114 0%
Title 22 Distribution Pressure Logger 44 59 58 -2%
Title 22 Distribution Pressure Logger 46 ' 33 79 136%
Title 22 Distribution Pressure Logger 32 100 100 -1%
Title 22 Distribution Pressure Logger 40 104 103 -1%
Title 22 Distribution Pressure Logger HDR1 106 105 -1%
Title 22 Distribution JMMCRWREP Influent 114 115 1%
Title 22 Distribution CNTP Influent 2 27 89 233%
Title 22 Distribution TRWRP Influent 96 98 2%
Barrier Water Conveyance WB Pressure Logger 73 71 -3%
Hyperion Secondary Effluent SCADA Data 11 12 9%
Chevron LPBF SCADA Data 24 26 7%
Chevron HBPF SCADA Data 21 21 1%
Chevron Nitrified Water WB Pressure Logger 58 58 0%
JMMCRWRP LPBF SCADA Data 52 54 3%
JMMCRWREP Nitrified Water WB Pressure Logger 53 54 2%
JMMCRWRP Brine Discharge WB Pressure Logger 13 14 7%

Green Cells: Satisfies 10% difference criterion
Blue Cells: Does not satisfy 10% difference criterion

" Pressure logger data indicates periodic atmospheric pressure. Possibly due to pressure logger error or
installation issue.
2 SCADA system collection point downstream of PRV typically set to around 25 psi.

6.1.4  Title 22 Water Quality Model Calibration

The Title 22 Distribution System model was calibrated for free chlorine residual based on water
quality data collected during the calibration period. Water quality model calibration was a two-step
process using the following data sources:

1. Clear well chlorine decay test: Used to establish baseline chlorine decay coefficient.

2. Distribution system water quality sampling: Used to calibrate chlorine decay in the
distribution system.

Suez performed a chlorine decay test using three ECLWREF clear well water samples. The results of
the test are shown in Table 6-4.
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Table 6-4. Chlorine Decay Test Results

Total Chlorine [mg/L]

Time [hours]
Sample #1 Sample #2 Sample #3 Average
0 7.2 7.4 7.5 7.4 28.1
1 6.8 6.9 6.8 6.8 27.4
2 6.5 6.6 6.5 6.5 271
4 6.2 6.3 6.2 6.2 27.0
22 27 25 2.6 2.6 28.3
28 2.0 2.0 2.1 2.0 28.1
45 0.99 1.02 1.01 1.0 28.0
72 0.54 0.53 0.56 0.5 28.0

Based on the test results a zero order bulk decay curve formulae was developed to represent
baseline chorine decay in the hydraulic model, assuming that chlorine residual in the ECLWRF clear
well remains relatively constant. The formulae developed is shown in Equation 1.

Equation 1. Calculated ECLWRF Chlorine Concentration as a Function of Time

—1062t

C, = 7.164e

Figure 6-2 shows the chlorine residual based on Equation 1 versus the chlorine decay test results,
indicating a good fit between the calculated residual and the lab data. The chlorine decay coefficient
was used to establish a baseline water quality model scenario.

The Title 22 Distribution System is reported to experience water quality issues related to nitrification,
possibly due to biogrowth in the distribution system, which reduces chlorine residual. Field water
quality data indicate reduced or zero chlorine residual in certain areas of the distribution system.
Nitrification may not be uniform in the system and can be affected by factors such as water age,
temperature, and chlorine residual. Because the distribution system does not include storage, the
temperature in the distribution system was assumed to be constant for this analysis.
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Figure 6-2. Chlorine Decay Test Results and Calculated Decay Curve

Model calibration was conducted by first applying the calculated chlorine decay rate to the ECLWRF
clear well and comparing model results with field data. In order to account for the varying levels of
nitrification in the system, wall reaction rates and bulk reaction rates were adjusted in the modeled
distribution system as part of the calibration process.

In a two-step process, wall reaction rates were adjusted to represent the effects of biogrowth on
chlorine residual. In certain cases, local bulk reaction rates were adjusted when wall reaction rates
could not account for the decrease in chlorine residual, typically representing areas of the system
with higher water age. Figure 6-3 indicates which areas of the modeled system were updated with
local wall and/ or bulk reaction rates as part of the calibration process.

Table 6-5 displays the field data for each monitoring site included in the analysis with the
corresponding model results for chlorine residual. Out of the 21 sample sites included in the
analysis, model results are within the 10 percent difference of field data calibration criterion for 15
sites. For three of the sites, model results are within 0.1 mg/L of the field data, although the percent
difference is greater than 10 percent criterion due to the low level of chlorine residual in the system
at these locations. Model results for these locations are considered acceptable.

Model results also exceed the 10 percent criterion at three additional locations. These locations are
excluded from the model calibration because field data indicates higher chlorine residual at one or
more downstream sample sites. Table 6-5 indicates areas of the system where samples were taken,
corresponding with Figure 6-4, which shows the relative locations of sample sites. The Title 22
Distribution System has no loops or storage, so all flow is assumed to be unidirectional away from
ECLWREF. It is possible that previously stagnant plugs of older water moving through the system
could account for the apparent discrepancies in chlorine residual at these locations since the
samples were not taken simultaneously. However, for the purposes of calibrating the model, which
represents demands based on repeating diurnal patterns, the water quality data for these locations
were excluded from the analysis.
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Figure 6-3. Introduced Local Wall and Bulk Rates
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Based on the available water quality data, the model is considered calibrated for chlorine residual
levels. The increased wall and bulk reaction rates applied to certain areas of the model as part of the
calibration process indicate potential biogrowth throughout the system affecting residual chlorine
levels. Improved water quality of the ECLWRF Title 22 product water may reduce the amount of
biogrowth in the system, limit nitrification, and improve chlorine residual throughout the distribution
system. Additional model calibration is recommended if the quality of the ECLWRF product water
changes significantly.

Table 6-5. Field Chlorine Residual Values and Model Results

Sample Chlorine Model

System Area WQ#Site Date & Residual Residual Di{:ﬁ;ﬁ; e Dﬁ;?erf::cte
Time (mg/L) (mg/L)
North of ECLWRF WQ-15 8/6 13:42 5.08 5.08 0.00 0%
WQ-14 8/6 14:14 0.13 3.69 3.56 2736%
Northwest WQ-7 8/6 14:46 2.34 2.28 -0.06 -3%
WQ-13 8/6 14:29 0.13 0.12 -0.01 -8%
WQ-10 8/6 13:00 2.22 2.39 0.17 8%
WQ-4 8/6 12:43 0.03 0.03 0.00 6%
WQ-11 8/6 11:29 0.09 2.03 1.94 2158%
Northeast WQ-12 8/6 11:19 0.27 0.25 -0.02 -8%
WQ-6 8/6 10:20 0.53 0.57 0.04 8%
WQ-1 8/6 9:18 0.86 0.82 -0.04 -5%
WQ-3 8/6 9:35 0.00 0.00 0.00 0%
WQ-17 8/6 15:20 3.13 3.23 0.10 3%
Southwest WQ-24 8/6 15:43 0.23 0.26 0.03 14%
WQ-26 8/6 8:37 0.25 0.16 -0.09 -37%
WQ-16 8/6 12:02 3.31 3.35 0.04 1%
WQ-20 8/6 12:17 0.07 4.41 4.34 6205%
WQ-25 8/6 16:29 0.05 0.05 0.00 -2%
Southeast WQ-28 8/6 16:18 0.38 0.35 -0.03 -7%
WwQ-27 8/6 17:20 0.57 0.55 -0.02 -4%
WQ-23 8/7 14:35 0.05 0.06 0.01 16%
WQ-18 8/6 17:50 0.00 0.00 0.00 0%

Green cells: Satisfies 10% difference criterion

Blue Cells: Negligible concentration difference despite percent difference exceeding 10% goal.

Orange Cells: Downstream field chlorine residual higher than residual at this sample location. Water quality
sample not included in calibration.
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Figure 6-4. Title 22 Distribution System Water Quality Sampling Locations 