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Executive Summary

1. Introduction/Background

The Water Replenishment District of Southern California (WRD) and the Los Angeles Department of Water and
Power (LADWP) have initiated a partnership to identify solutions to maximize use of the Central and West Coast
groundwater basins (Basins) through development of this Joint Los Angeles Basin Replenishment and Extraction
Master Plan (Joint Master Plan). LADWP is developing the Operation NEXT Water Supply Program (Operation
NEXT) that will create a significant amount of new local water supply by maximizing the use of recycled water
purified from the City of Los Angeles’ Hyperion Water Reclamation Plant (WRP). Groundwater recharge with
Hyperion WRP advanced treated recycled water in the Basins managed by WRD provides an opportunity to
enhance water supply sustainability for the Los Angeles region by more fully utilizing the available storage
capacities and water rights in the Basins. This Joint Master Plan represents the initiation of the highly coordinated
and collaborative effort required to identify optimum locations for replenishment and extraction of this recharge
water, which is necessary to align LADWP's Operation NEXT goals with WRD's mission to “provide, protect and
preserve safe and sustainable groundwater” through innovative, cost-effective, and environmentally sensitive
basin management practices.

This Joint Master Plan builds on the broader, regional assessment of the groundwater storage in “available
dewatered space” that was enabled by the 2013 and 2014 Judgment Amendments for the Basins (Superior
Court of California 2013 and 2014). The potential for full utilization of these Basins was previously evaluated in
the Groundwater Basins Master Plan (WRD 2016a) and its associated Environmental Impact Report

(WRD 2016Db). This Joint Master Plan further advances the examination of the use of the Basins for recharge and
storage of local recycled water.

This Joint Master Plan Report consists of this Executive Summary and appendices containing eleven technical
memoranda (TMs) that documented the findings of this planning effort. The numbering system for the TMs is
tied to the respective task and subtask numbers of the corresponding Work Breakdown Structure for this study.
There were no TMs associated with Task 5-Project Management, nor for Task 4-Additional Planning, the latter of
which was eliminated and the work under Task 3-Project Development was, instead, expanded.

2. Project Opportunities and Concept Development

The development of the Joint Master Plan began with brainstorming a wide range of potential component
projects that could, in various combinations, be implemented to achieve the Joint Master Plan goals. Through a
series of workshops with WRD and LADWP, these components were considered as “building blocks” that were
grouped to develop several Joint Master Plan Projects, which were evaluated and ranked to be carried forward for
further evaluation.

2.1 Project Opportunity List Development

The Joint Master Plan applied a regional approach to identify a comprehensive list of existing and potential new
replenishment water sources, treatment facilities, and replenishment and extraction locations, herein referred to
as "system components” (Figure ES-1). These system components were then screened and used to develop
implementable, complementary projects that can be further advanced toward implementation.
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Figure ES-1. Four Project Component Groups Considered in the Joint Master Plan Goals

The goals of this Joint Master Plan for both WRD and LADWP were identified in TM 1, Identification of System
Components (Appendix A). Individual agency goals and drivers were identified, and the Joint Master Plan's
system boundaries and water demands were established. The primary purpose and objectives of the Joint Master
Plan are to meet the WRD and City of Los Angeles (City) water supply goals by identifying project strategies that
can:

= Reduce reliance on purchased imported water

= Maximize recycled water use from the Hyperion Water Reclamation Plant for beneficial reuse
* Increase replenishment of and extraction from the Basins

* Increase resiliency of the region by utilizing available groundwater storage space in the Basins

TM 1 listed potential system components that could help WRD and LADWP achieve their Joint Master Plan goals.
It includes estimates of capacities for each component to inform an initial, high-level assessment of potential
project capacity, where a project consists of a combination of applicable system components.

The potential system components were categorized into four groups:

=  Water Supply: Existing water sources for potential groundwater replenishment and include wastewater,
stormwater (dry and wet weather runoff), and imported water

= Treatment: Existing and proposed treatment facilities that provide levels of treatment beyond those facilities
listed as existing Source Water Supplies

= Replenishment: Existing and proposed facilities for groundwater replenishment (injection or spreading) of
treated water

= Extraction: Existing and proposed facilities for groundwater extraction of water to supply system demands

A comprehensive list of potential water supply sources, advanced treatment facilities, replenishment locations,
and extraction locations was developed. Defined criteria such as the availability and water quality of
replenishment source water flows, maximizing use of existing infrastructure, and ease of facility permitting were
used to identify the most feasible components to carry forward as projects to consider in the Joint Master Plan.
TM 1 concludes with a final list of project components to be considered, a list of project components that were
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not recommended, the screening criteria used to evaluate the feasibility of projects, and a matrix grouping the
different individual projects from the supply, treatment, replenishment, and extraction project component
groups into single projects for evaluation within the Joint Master Plan.

2.2 Project Concept Ranking and Selection

TM 2, Ranking of Project Concepts (Appendix B), describes the development of Project Concepts and the
selection process used to identify projects for further analysis and refinement. The goal was to identify the most
feasible concepts and further develop those through a more detailed analysis. The ultimate objective of the
project selection process was to identify up to five implementable projects for further development. TM 2 then
describes the logic involved in the screening of various alternatives.

A Project Concept consists of a combination of project system components from each of the four categories:

= Source of Water Supply

= Advanced Water Treatment (AWT) Facility
= Groundwater Replenishment Location

=  Groundwater Extraction Location

Different terms were used to refer to the different combination of components. The term “project” could be
referring to a project component, a Project Concept, or to an optional Project Concept. To establish a common
nomenclature for this planning process, the following list defines the terms used in TM 2:

= Project Concept: A combination of system components that, when combined, form a complete project. The
Project Concept must include components for water supply source, AWT (if needed for recharge),
groundwater replenishment, and groundwater extraction.

= Add-on (or Optional) Projects: A combination of two or more system components that could be added to
any other Project Concept for added benefit or to consider alternative water sources. During the meetings
and workshops conducted during this phase of the Joint Master Plan process, these Add-on Projects were
referred to as Optional Projects.

* Project Variation: An iteration to a Project Concept that addresses a limiting factor. For example, once the
Project Concept was identified for Project 1 (see Figure ES-2) and the initial capacity of the components were
considered (represented by the sizes of the color bars on Figure ES-2), the limitations of the project became
evident. Project variations (P1a, P1b, and so on) were then created to address some of the limitations. In the
example presented on Figure ES-2, the size of Project Concept 1 is limited by demand and treatment
capacity. To address these constraints, Project Concept 1a is used as a variation to address the most limiting
component: AWT. Therefore, new advanced treatment facilities or capacities would be needed for this
Concept 1a variation.

* Project or System Component: A single existing or new facility identified as a location of supply, AWT,
groundwater replenishment, or groundwater extraction. A single component on its own does not constitute a
complete Project Concept, only part of a concept. Thinking in terms of “connecting the dots,” Project
Components are the “dots.” Project Components were referred to as System Components in TM 1
(Appendix A).

Figure ES-2 illustrates the methodology used to develop project concept variations that are later compared using
decision science. The figure illustrates how a project concept variation would derive from Project Concepts and
Project Variations, and how Add-on Projects could be attached to any concept.
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Figure ES-2. Methodology Used to Determine Project Concept Variations

To develop cost estimates for the Project Concepts, Jacobs used its Conceptual and Parametric Engineering
System (CPES) tool. This planning and design tool is based on successful design and construction projects
collated over the past 20 years into a single design platform. CPES leverages these past project designs to
develop quantity estimates from the bottom-up, resulting in a more thorough cost estimate.

The accuracy for these cost estimates is considered Class 5 as defined by the Association for the Advancement of
Cost Engineering (AACE), suitable for a concept screening purpose. The expected cost range is -20 to

-50 percent at the low end of the spectrum and +50 to +100 percent at the high end. Lifecycle costs were
calculated for a duration of 30 years based on the treatment facility and pump station design lifespans.

The system components identified in TM 1 were used to develop 30 Project Concepts and Add-on Projects.
These Project Concepts were initially screened based on overall feasibility and workshop discussions between
WRD, LADWP, and Jacobs (the Joint Master Plan team).

After screening, 17 Project Concepts were selected, having been scored using weighted screening criteria, and
then ranked, using an iterative process to collaboratively determine which projects should be selected for further
project development and serve as the overall recommended projects in the Joint Master Plan. A decision science
methodology was used to guide the selection process. Decision science is a methodical approach to inform
decision-making using the best, currently available information, providing transparency and a structured and
defensible decision-making process.
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A workshop was held to present the initial Project Concept ranking and discuss refinements with the Joint Master
Plan team. After refinements to the benefit scores, nine Project Concept Variations were combined into two
distinct Projects, titled based on their source waters:

1) Hyperion WRP Project: Five selected Project Concept Variations were combined into a single project, with a
focus of maximizing the use of Hyperion WRP flows through injection and extraction in the Central Basin,
spreading at the Montebello Forebay and siting of new spreading facilities, and potentially connecting
excess flows to the Metropolitan Water District of Southern California’s (Metropolitan's) Regional Recycled
Water Program'’s (RRWP) advanced treated recycled water backbone conveyance system. Maintaining
existing flows to the West Basin Municipal Water District's (WBMWD's) Edward C. Little Water Recycling
Facility for injection at the West Coast Basin Barrier (WCB Barrier) is assumed.

2) Leo J.Vander Lans (LVL)/Los Coyotes WRP Project: Four selected Project Concept Variations were
combined into a single project, with a focus on finding the best use of available flows from Sanitation
Districts of Los Angeles County's (LACSD's) Los Coyotes WRP. The project was intended to evaluate whether
Los Coyotes WRP flows should be sent north to the Montebello Forebay for replenishment of the Central
Basin, or south for AWT at WRD's LVL Advanced Water Treatment Facility (AWTF) for injection at the
Alamitos Seawater Intrusion Barrier or at new injection and extraction facilities in the Long Beach area. If the
flows were to be found to be best used by sending them south toward Long Beach, then a connection of the
WBMWD and Central Basin Municipal Water District (CBMWD) recycled water conveyance systems would be
considered to convey flows using existing conveyance infrastructure.

TM 2 concluded with the identification of potential next steps in the project development process that were then
considered by WRD and LADWP for advancement.

3. Initial Project Development

To advance the study of the Hyperion WRP and LVL/Los Coyotes WRP Project concepts, it is critical to identify
potential impacts of the associated replenishment and extraction scenarios on the groundwater basins.

Two Water Balance Models for the Central Basin were developed to establish a range of scenarios for both the
Hyperion and Los Coyotes Projects. The resulting injection and extraction flows served as the basis for
subsequent groundwater modeling scenarios.

It is also important to identify the location of the backbone advanced treated water delivery system from the
Hyperion WRP, because minimizing the distance from the backbone to the injection wells is desirable to minimize
project impacts, both physically and economically. Thus, a routing study was conducted to identify three
alternative conveyance routes from Hyperion WRP to potential injection wellfields in the Central Basin,
terminating at a potential connection with Metropolitan's RRWP backbone pipeline near the San Gabriel River.

A key component of the LVL/Los Coyotes WRP Project to enable application of available plant effluent for
groundwater replenishment is the conveyance of the tertiary flow to the advanced treatment facility. Building on
previous work, a preliminary design that had been completed by others for a pipeline to deliver flow from Los
Coyotes to a potential expansion location at the LVL AWTF was reviewed and the associated cost estimate was
updated. An evaluation of flow equalization storage volumes to optimize the utilization of the Los Coyotes
effluent was also conducted.

Before launching these studies, a TM documenting the foundational data and assumptions was prepared for
concurrence by WRD and LADWP.
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3.1 Project Development Assumptions

TM 3.1, Basis of Project Development TM (Appendix C), established key assumptions used in the subsequent
development of the Hyperion WRP Project and the LVL/Los Coyotes WRP Project that were selected after the
screening process described in TM 2.

3.1.1 Project Development Focus

At this stage in the Joint Master Plan study, the Hyperion WRP Project defined during the screening process
described in Section 2.2 was advanced by identifying the modeling basis for groundwater basin impact analysis.
To help identify appropriate injection and extraction locations for the advanced treated water from Hyperion
WRP, a routing study of the backbone delivery system for conveyance was conducted.

Evaluation of the LVL/Los Coyotes WRP Project was initiated with a peer review of preliminary design documents
previously prepared for the pipeline and pump station between the Los Coyotes WRP and the LVL AWTF. This
review also included updating estimated costs, identifying fatal flaws, and evaluating storage needs, discussed in
Sections 3.4 and 4.2.1.

Conceptual overviews of the Hyperion WRP Project and LVL/Los Coyotes WRP Project as defined for further
project development under the Joint Master Plan are shown in Figures ES-3 and ES-4, respectively.

O Source

O Treatment

.....

Replenishment

O Extraction

Service Layer Credits: Esri. HERE, Garmin, (c) OpenStreetMap contributors, and the GIS
user :orﬂrnun'r:y

Figure ES-3. Hyperion WRP Project
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Figure ES-4. Los Coyotes WRP Project
3.1.2 Hyperion WRP Project Development Approach

Initial development of the Hyperion WRP Project consisted of identification of potential backbone delivery
pipelines of the advanced treated water from Hyperion WRP, volumes of water delivered from Hyperion WRP to
the Central Basin, injection and extraction volumes and preliminary wellfield locations for groundwater modeling
analysis.

3.1.2.1 Hyperion WRP Project Modeling

To help understand the relationships of the complex system components and operational limitations of the
Hyperion WRP Project, three types of models were applied in the development of this Joint Master Plan to
simulate operational scenarios and identify physical groundwater basin limitations:

= Resource Allocation Model: This spreadsheet model was previously developed by LADWP to evaluate Los
Angeles’ water demands, supplies and resulting extraction limitations (LADWP 2019). The 30-year demand
pattern provided by this model served as input to the Water Balance Model.

=  Water Balance Model: This systems model of the Central Basin was developed for the Joint Master Plan to
simulate recharge, storage, and extraction based on historical and predictive management scenarios,
reflecting the constraints of the Basin Judgment requirements. This model provided time series with
extraction and recharge as an input to the Groundwater Model.

= Groundwater Model: WRD's groundwater flow model, developed by the U.S. Geological Survey (USGS), was
used to verify physical limitations of injection, storage, and extraction within the groundwater basins. The
groundwater model used for this study is the Los Angeles Coastal Plain Groundwater Model (LACPGM),
recently developed by USGS (Paulinski et al. 2020). The initial Hyperion WRP Project groundwater modeling
is discussed in Section 3.2.
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Results from the modeling efforts provided the basis for subsequent project planning under the Joint Master
Plan.

The Hyperion WRP Project Water Balance Model was developed for the Joint Master Plan to simulate multiple
scenarios that required varied basin operations. The model components are depicted in Figure ES-5 and specific
input assumptions are described in TM 2 (Appendix B).

Brine Management and
Remaining Secondary

Effluent — Los Angeles
¢ Hyperion

Aqueduct

AWT ) MWD Regional Recycled Filtration Plant
Water Program (LAAFP)

Central Basin (CB) recharge

-

West Coast Basin Barriers

Other Demands

City of LA
Demands
(CB)

West Coast Basin Central Basin

Figure ES-5. Water Balance Model System Components

The Water Balance Model scenarios were created in conjunction with WRD and LADWP. Attachment 1 of TM 2
(Appendix B) provides the details of these scenarios. The variables that change across scenarios are related to
water rights for extraction, extraction capacity and timing, recharge, and water augmentation. The scenarios can
be summarized as follows:

= Scenario 1: Baseline scenario with historical extractions and historical recharge, and additional WRD Regional
Brackish Water Reclamation Program (RBWRP) operation (20,000 acre-feet per year [AFY] of extraction and
replenishment).

= Scenario 2: Same assumptions as Scenario 1, with increase of LADWP water rights. Change (increase) in
LADWP water demands in the Central Basin. Additional recharge available from WRD's Albert Robles Center
for Water Recycling and Environmental Learning (ARC) Facility and Los Coyotes WRP.

= Scenario 3: Same as Scenario 2, with increase of LADWP water rights and correspondent increase of recharge
of available advanced treated recycled water from the Hyperion WRP and LADWP extraction.

= Scenario 3a: Same as Scenario 3, with changes to the extraction pattern and limits for LADWP.

= Scenario 4: Same as Scenario 3, with expansion of Central Basin extractions by all pumpers to full Allowed
Pumping Allocation rights and correspondent increase of recharge.

» Scenario 5: Same assumptions as Scenario 4, with an increase of West Coast Basin extraction by all pumpers
to full water rights and correspondent increase in recharge.

» Scenario 6: Same assumptions as Scenario 5, with changes to the LADWP extraction pattern and capacity as
well as addition of a water augmentation program.

= Scenario 7: Same as Scenario 6, with changes to the LADWP's extraction pattern and capacity.
Results from the Water Balance Model simulation of these operational scenarios were then used as inputs to the

basin groundwater model to assess whether these operational strategies would have adverse impacts on the
Basins.

PPS0522201428LAC ES-8
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The Water Balance Model processes the different scenario data into a time series of volumes associated with
each of the different replenishment, injection, extraction, and water transfer components, subject to the
respective adjudication and storage rules in the Central Basin. The groundwater model includes both the Central
and West Coast Basins and was used to evaluate the physical limitations of each scenario’s proposed
replenishment, injection, and extraction locations and volumes. The physical or hydrogeologic limitations of a
scenario was assessed by computing a groundwater model simulated head for the respective scenario and
comparing that against threshold water levels. Depending on the component that exceeds the threshold, the
groundwater model provided an upper or lower bound that can then be subsequently adjusted in the Water
Balance Model. The adjusted Water Balance Model output was then used to revise the groundwater model and
check other physical limitations in an iterative manner.

3.1.2.2 Hyperion WRP Project Backbone Alternative Route Development Basis

The purpose of the Hyperion WRP Project Backbone Alternative Route Development study was to develop

three alternative routes to deliver advanced treated flows from the Hyperion WRP to replenishment facilities and,
potentially, to the Metropolitan RRWP backbone pipeline. The criteria and general assumptions were described in
TM 3.1 (Appendix C) and were used as the basis for the initial pipe segment development prior to the route
screening process. Criteria development and route screening were documented in a TM and are discussed in
Section 3.3.

3.1.3 LVL/Los Coyotes WRP Project Development Approach

Advancing the development of the LVL/Los Coyotes WRP Project included developing a Water Balance Model,
exploring the feasibility of providing advanced treatment of Los Coyotes WRP effluent at two locations,
conducting preliminary groundwater modeling, and reviewing the preliminary design and cost estimate for a
conveyance pipeline from Los Coyotes to LVL AWTF.

3.1.3.1 LVL/Los Coyotes WRP Project Modeling

A separate Water Balance Model was developed for the LVL/Los Coyotes WRP Project so that many different
scenarios could be analyzed for the two projects.

With a similar approach to that used for the Hyperion WRP Project, results from different scenarios were exported
from the LVL/Los Coyotes WRP Water Balance Model and provided as inputs to the basin groundwater model.
The goal was to check if the recharge and extraction values resulting from the above surface operations from
different scenarios would have adverse impact in the groundwater basin and trying to identify optimal location of
future wells. The scenarios modeled for the LVL/Los Coyotes WRP Project are summarized in Table ES-1.

Table ES-1. Model Runs with Variations of Treatment Location, Use of Long Beach WRP Flows, and Los Coyotes WRP
Demand Variations

Alternatives Expansion at Long Beach WRP* Expansion at Los Coyotes WRP
Long Beach WRP excess backfills 2a - Los Coyotes WRP allocation based 3a - Los Coyotes WRP allocation based
LVL AWTF on historical deliveries on historical deliveries
2b — Los Coyotes WRP allocations to 3b —Los Coyotes WRP allocations to
others maximized others maximized




1 —
Final Report UaCObS in association with ""‘lNTERA

:::::::::::::::::::::::::::::::::::::

Table ES-1. Model Runs with Variations of Treatment Location, Use of Long Beach WRP Flows, and Los Coyotes WRP
Demand Variations

Alternatives Expansion at Long Beach WRP* Expansion at Los Coyotes WRP
Only minimum Long Beach WRP 2a - Los Coyotes WRP allocation based 3a - Los Coyotes WRP allocation based
flows are used to backfill LVL AWTF | on historical deliveries on historical deliveries
2b — Los Coyotes WRP allocations to 3b — Los Coyotes WRP allocations to
others maximized others maximized

Note:

Long Beach WRP priority will use water provided by the Long Beach WRP in excess of the contract amount (~ 6.5 MGD).
Approximate due to the 1 month that Long Beach WRP could provide less than 6.5 MGD.

3.1.3.2 Advanced Water Treatment of Los Coyotes WRP Effluent

The Los Coyotes WRP has been considered as supplemental source of recycled water supply for the LVL AWTF
and the Montebello Forebay Spreading Grounds. Expansion of up to an additional 8 million gallons per day
(MGD) is now being considered and would include the same advanced treatment processes that are currently
used at the LVL AWTF, microfiltration (MF), reverse osmosis (RO), and ultraviolet advanced oxidation process
(UVAOP).

The feasibility of providing advanced treatment of Los Coyotes WRP effluent either at the plant or at the LVL
AWTF was evaluated as part of the Detailed Project Development phase of the Joint Master Plan. A flow model
was also built within the LVL/Los Coyotes WRP Water Balance Model to evaluate the need for storage and potential
storage scenarios at both sites. These assessments are discussed in Section 4.2.2.

3.1.3.3 Los Coyotes WRP Conveyance Design Review

A review of a preliminary design prepared in 2012 of a pipeline and pump station to convey Los Coyotes WRP
effluent to the LVL AWTF was conducted to identify modifications or updates needed to the previous design and
provide an updated cost estimate. This review is discussed in Section 3.4.

3.2 Initial Groundwater Modeling

Groundwater modeling for the Joint Master Plan was conducted in two phases. The primary objective of Phase 1
groundwater modeling was to evaluate hydrogeologic feasibility of preliminary areas for injection and extraction
facilities, including those identified in LADWP's Groundwater Development and Augmentation Plan (GDAP)
(LADWP 2019). The Phase 1 groundwater modeling approach, results, and recommendations for the next phase
are presented in TM 3.2.1, Phase 1 Groundwater Modeling (Appendix D).

Groundwater modeling performed during Phase 1 utilized inputs from a Water Balance Model developed
specifically to identify and evaluate the different Hyperion WRP Project Components and scenarios. The Water
Balance Model analyzed Hyperion WRP water demands and supplies, as well as LADWP's demands and
conveyance constraints. The model was used to predict the timing and magnitude of advanced treated water
available for existing recharge and new injection facilities, as well as the magnitude and timing of groundwater
needed to meet LADWP demands from existing and new extraction facilities. Seven scenarios were developed
with the Water Balance Model and include a Baseline scenario corresponding to historical conditions. The
groundwater model used for this study was the LACPGM, which comprises both Basins. Inputs from the Water
Balance Model scenarios were simulated using the LACPGM 30-year simulation period of 1986 to 2015 as the
baseline hydrology. All the scenarios included WRD's RBWRP in the West Coast Basin. All scenarios except the
Baseline scenario included injection by WRD near the LVL AWTF.
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Three locations from the GDAP were evaluated for injection and extraction by LADWP. The new LADWP injection
wells were simulated at Slauson and Soto locations. Extraction by LADWP was simulated at the new Confluence

location, and existing Manhattan and 99" Street Wellfield locations. The RBWRP was simulated using

10 extraction wells pumping a total of 20,000 AFY in the West Coast Basin and reinjection of 20,000 AFY at the
WCB Barrier wells. For injection near the LVL AWTF, three wells were used to simulate injection of 4,000 AFY.

Hydrogeologic feasibility of the injection and extraction well locations was assessed using water level thresholds
based on the modeled well screen depths and model layer elevations at the respective locations. Injection was
constrained by an upper water level threshold at 50 feet below the topmost layer. Exceedance of this threshold
was seen to indicate potential for excessive mounding. Extraction was constrained by a lower water level
threshold representing the top of the screened interval. Exceedance of this threshold was seen to indicate
potential for dewatering of the aquifer and air entrainment. The feasibility evaluation did not include potential for
subsidence at extraction wells and this was included in a subsequent phase of modeling.

Modifications to groundwater model injection and extraction inputs were made following results from a
preliminary round of simulations. Following input from LADWP, pumping at the Confluence, Manhattan, and
99 Street locations was apportioned as 56%, 33%, and 11% of the specified pumping, respectively. The Soto
injection location was deemed hydrogeologically infeasible because of exceedance of the high water-level
threshold, and it was subsequently removed from consideration. Water level thresholds at all other simulated
well locations were not exceeded. For the Slauson injection location, a further refined calculation of the potential
drawup was performed using model input data. The analysis indicated that the maximum drawup for injection
wells spaced 100 feet is approximately 92 feet and within the range of values for injection wells. The RBWRP's
additional injection was restricted to well locations in the southern portion of the WCB Barrier closer to the
extraction wells to mitigate high water levels in the northern portion.

All the project scenarios indicated that injection near the LVL AWTF exceeds thresholds, potentially because of
high regional water levels in the area and low volumes of simulated extraction at nearby wells. Data collected
through future expansion at the LVL AWTF will provide new information on prevailing hydrogeological
conditions. These data will be incorporated into future modeling. Injection of additional volume at the WCB
Barrier wells in the southern portion indicated no exceedances of thresholds. This assumption will need to be
evaluated for any additional operational constraints or the WCB Barrier capacity.

A preliminary water quality data evaluation was conducted using data from the California Groundwater Ambient
Monitoring and Assessment (GAMA) database and WRD's Regional Groundwater Monitoring Reports and
Groundwater Contamination Prevention Program (California Water Boards 2022; WRD 2019, 2022). The GAMA
data showed that there are several sites without depth information. At sites with depth information, most of the
contamination is at depths less than 100 feet. Near the Confluence extraction location, contamination is at
depths greater than 500 feet. This depth range is within the modeled extraction screen interval at the Confluence
location, indicating a need for a further detailed evaluation at this location.

33 Hyperion Backbone Pipeline Alignment Alternatives

The Hyperion Backbone is a planned approximately 20-mile-long pipeline potentially ranging in diameter from
48- to 96-inches and will deliver advanced treated water from the Hyperion WRP to various turnouts and
injection well sites spanning Los Angeles County between the plant and Interstate 605 near the San Gabriel River
as part of LADWP's Operation NEXT and WRD's Los Angeles Basin Replenishment Project as shown on

Figure ES-6.
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As part of the Joint Master Plan, the first phase of an alternative route development, evaluation, and selection
process for the Hyperion Backbone was conducted. The work included an alternative route study, which identified
and developed recommendations for three routes alternatives for the Hyperion Backbone documented in

TM 3.2.2, Hyperion Backbone Alternative Route Development TM (Appendix E). These alternatives will be further
detailed and evaluated in a future phase of the project to determine the preferred alternative to be carried
forward for consideration for regulatory permitting purposes and advancement of project definition.

The route development process involved coordination efforts among the Joint Master Plan team members
through several workshops and stakeholder meetings, and solicited input from all parties to identify priorities,
preferences, and potential route challenges. The resulting study included the finalization of overall project goals,
a project area definition covering more than 150 square miles through the City of Los Angeles and Los Angeles
County, development of potential routes delivering flow to injection well sites and project defined connection
points, collection of existing utility information in the project area via coordination with more than

25 municipalities and utility agencies, screening of undesirable or less beneficial pipe segments, and
development of three potential preferred alignments taking into consideration factors such as constructability,
public impact, utility impacts, reaches requiring tunneling, environmentally sensitive or hazardous areas, and
geotechnical and geologic conditions.

Three potential preferred alternatives taking routes along the following major roadways were identified for
consideration in the next phase of the project (Figure ES-7). The alignments are:

» Alternative 1: Pershing — La Tijera — Slauson
»= Alternative 2: Pershing — Manchester — Florence
= Alternative 3: El Segundo — Hawthorne — Manchester — Florence
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These potential alignments were considered during the identification of additional injection wellfield locations
for Phase 2 groundwater modeling. Proximity of the wellfields to the Backbone system reduces conveyance
costs.

3.4 Review of Conveyance of Los Coyotes WRP Flows to LVL AWTF

TM 3.2.4, Los Coyotes Water Reclamation Plant to Leo J. Vander Lans Advanced Water Treatment Facility Review
(Appendix F) was a more detailed evaluation of the LVL/Los Coyotes WRP Project. The focus of the project was to
find the best use of available Los Coyotes WRP flows for groundwater replenishment. Based on discussion with
WRD, the focus of the project shifted to a peer review of preliminary design documents for the pipeline and pump
station between the Los Coyotes WRP and the LVL AWTF. The review also includes updating estimated costs,
identifying fatal flaws, and evaluating above ground storage needs. TM 3.2.4 documents the LVL AWTF effluent
flow analysis, preliminary design document review, and cost estimate for the LVL/Los Coyotes WRP Project.

3.4.1 Los Coyotes Effluent

The effluent flow analysis was based on the last 5 years of flow data from the Los Coyotes WRP, and suggests
that LVL AWTF could be supplied with 8.7 MGD from the Los Coyotes WRP 76% of the time. Assuming LVL AWTF
could adjust the production rate, use the current 0.18 MG of available storage, and be turned on and off multiple
times during the day (which is recognizably not a realistic operating plan), the plant average annual inflow could
reach 8,800 AFY (that is, 90% of plant capacity).

An 8.7-MGD plant and the current 0.18 MG of equalization storage could provide an average of 6,100 AFY of LVL
AWTEF inflows; however, that assumes the plant will be able to quickly adjust production rate to match plant
inflows. This analysis should be refined based on actual plant flow adjustment capabilities.

Equalization storage could improve the plant production. The addition of system storage between 1 and 2 MG
could increase average LVL AWTF inflows to between 8,400 to 9,200 AFY. Storage volumes greater than 1 to

2 MG (depending on the scenario) will have less of an impact on the additional average LVL AWTF inflow to the
plant and will be used less than 20% of the time. A cost analysis and assessment of site availability to build
storage should be conducted to determine the optimal size of storage.

It is not clear how flexible the LVL AWTF can be regarding flow and daily plant operations. A better
understanding of its limitations could help identify the storage size needed.

3.4.2 Pump Station

TM 3.2.4 reported a review of the Pump Station Preliminary Design Report (PDR) for the Final Design for the
Expansion of the Leo J. Vander Lans Water Treatment Facility (CDM Smith 2012). This Pump Station PDR was for
a new Los Coyotes effluent pump station (EPS) located at the Los Coyotes WRP. This pump station was part of a
conveyance system to provide tertiary effluent from the Los Coyotes WRP to the LVL AWTF. The Pump Station
PDR considered the Los Coyotes EPS design flows of 4, 6, and 10 MGD. The Pump Station PDR evaluated three
pump station alternatives and recommended one. The TM only discusses the technical review pertaining to
Alternative 3 (selected by CDM Smith), which includes three vertical turbine pumps located in a new wet well that
is connected to the dechlorination channel downstream from the effluent channel. In the Pump Station PDR,

two duty pumps and one standby pump were selected based on the maximum design flow of 10 MGD.

TM 3.2.4 lists all recommendations after the review of the PDR, including that the pump wet well be redesigned
to comply with Hydraulic Institute (HI) Standards recommendations, a trench style intake compliant with
American National Standards Institute (ANSI)/HI, and further evaluation of pumps for possibly better hydraulic
performance, equipment longevity, and energy savings. It also recommends the use of variable frequency drives
for this project and a further investigation of the type and size of the new and existing control valves for all



1 —
Final Report UaCObS in association with ""‘lNTERA

:::::::::::::::::::::::::::::::::::::

hydraulic conditions during final design. The TM also recommends that a surge analysis should be performed
using the proposed pump selection.

For the pump cost, Jacobs reviewed the Opinion of Probable Construction Cost Estimate (CDM Smith 2012). The
cost of each line item is verified against the quantities shown on the cost estimate. The cost for I&C appeared to
be low based on Jacobs' historical averages. The quantities shown on the cost estimate are not compared with
the quantities shown on the drawings. The I&C cost was adjusted to reflect current historical averages and then
the overall proposed cost estimate was escalated from April 13, 2012, to May 12, 2020, including the
construction duration of 54 months. The Class 4 cost estimate was escalated from $2,641,891 to $3,405,000,
with low and high ranges of -30 to +50%.

3.43 Pipeline

The TM conclusions and recommendations from the Pipeline PDR technical review connecting Los Coyotes to
LVL AWTF are that a nominal pipeline diameter of 24 inches is appropriate for the Los Coyotes WRP pipeline.
Coordination with Los Angeles County Flood Control District, U.S. Army Corps of Engineers, California
Department of Transportation, and the Los Angeles County Metropolitan Transportation Authority will be
required for feasibility, permits and technical requirements.

The opinion of probable construction cost for the conceptual design of Alignment 1 of the Los Coyotes WRP
pipeline, assuming high-density polyethylene (HDPE) pipe is used, is $20 million. If welded steel pipe (WSP) is
used instead of HDPE pipe, the construction cost is anticipated to increase by 76%. This is expected because WSP
typically provides more value with larger pipe sizes as opposed to a 24-inch diameter pipe. As a Class 4 estimate,
this cost is generally prepared based on limited information and subsequently has a wide accuracy range.

3.4.4 Storage

Preliminary analysis presented in TM 3.1 (Appendix C) pointed the advantage of having equalization storage at
LVL AWTF. The typical preliminary level unit cost assumption used to price aboveground prestressed concrete
circular tanks is $1 per gallon. Constructions costs for buried cast-in-place concrete installations usually range
20 to 40% higher. Facility siting, available space, and comparison of aboveground versus buried tanks will need
to be determined to fine-tune cost assumptions moving forward.

3.4.5 Permits

The estimated permits and environmental needs are listed in the TM. An encroachment permit from Los Angeles
County Flood Control District would be required for work within its easement. This is expected to trigger Section
408 Review, which would require 1 to 2 years to process, including National Environmental Policy Act review and
agency consultation. Other permits that might be triggered are listed in the TM; however, the time window for
those need to be estimated.

4, Detailed Project Development

The next phase of the Joint Master Plan built on and advanced the analyses conducted during the Initial Project
Development phase.

A replenishment/extraction siting study for the Hyperion WRP Project consisted of additional, more refined
groundwater impact analysis coupled with a parcel investigation for identifying potential specific locations for
injection and extraction wells. Additionally, a work plan for pilot injection wells and aquifer testing was prepared.
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Increasing recharge for greater utilization of groundwater to meet water demands in the Long Beach area was
explored with an augmentation program evaluation focused on utilization of the LVL/Los Coyotes WRP Project
advanced treated water and potential additional flows from the Long Beach WRP. Groundwater modeling was
conducted on select scenarios from LVL/Los Coyotes WRP water balance modeling, along with an evaluation of
treatment facilities at LVL AWTF and the Los Coyotes WRP.

4.1 Hyperion WRP Replenishment/Extraction Siting Study

A critical element of the Hyperion WRP Project is the identification of preferred locations for the advanced
treated water injection wells and the extraction wells for use of the replenished or stored water. An iterative well
siting study process was conducted that included additional (Phase 2) groundwater modeling to identify
hydrogeologic impacts, along with an assessment of the potential for the Project to pose Material Physical Harm
(MPH) to the basin, as required by the Central Basin Judgment. The criteria considered for the MPH analysis were:

» Degradation of water quality
= Liquefaction
= Land subsidence

Because some of the injection wells would be located in the Los Angeles Forebay area of the Central Basin, where
no injection wells currently exist, a plan was prepared for installation and monitoring of a test well to explore the
hydraulic and geochemical feasibility of implementing injection in this area.

411 Refined (Phase 2) Groundwater Modeling

Groundwater modeling for the Joint Master Plan was conducted in two phases to identify and evaluate the
feasibility of injection and extraction locations. A preliminary evaluation focused on hydrogeologic feasibility was
conducted in Phase 1. In Phase 2, preliminary wellfield locations evaluated during Phase 1 were combined with
new locations and evaluated for hydrogeologic feasibility and additional regulatory, permitting, and
basin-management criteria. Feasible wellfield locations were used to identify and evaluate underutilized land
parcels for siting of injection and extraction wells. The Phase 2 groundwater modeling approach, results, and
recommendations are presented in TM 6.1.1 (Appendix G).

Groundwater modeling input for total pumping, replenishment and augmentation volumes were based on
scenarios in the Hyperion WRP Water Balance Model. Scenario 7 has the highest volume of pumping by LADWP
(average of 41,600 AFY) and other pumpers (average of 224,600 AFY) in the Basins, and the highest volume of
injection by LADWP (average of 23,300 AFY). This scenario was used for evaluation of wellfield locations in
Phase 2.

New wellfield locations were initially identified based on transmissivity values obtained from the groundwater
model and input from LADWP. The Slauson injection location evaluated in Phase 1 was initially retained for
Phase 2 evaluation and combined with the new wellfield locations. All the modeling evaluations included
increased extractions from LADWP's existing Manhattan and 99th Street Wellfields from an average of
approximately 11,700 AFY to 18,300 AFY. Three sets of configurations were used to group the locations for
simulating injection and extraction:

1) Centralized injection wellfield at the Slauson location (average of 23,300 AFY) and extraction from a single
centralized wellfield (average of 23,200 AFY)

2) Centralized injection wellfield at the Slauson location (average of 23,300 AFY) and distributed extractions
from several new wellfields (average of 7,700 AFY per wellfield for three wellfields)

3) Distributed injection (average of 11,600 AFY for two wellfields) and extractions (average of 7,700 AFY per
wellfield for three wellfields) from several new wellfields
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Distributed injection at Wellfield 2 and LADWP's Figueroa Pump Station, and extraction across DS 41, Parcel 1,
and Wellfield 7 locations was deemed feasible and utilized for identification of underutilized parcels by Epic and
INTERA. Parcels were grouped in to three tiers based on access, well spacing and likelihood of onsite or adjacent
contamination. Tier 1 parcels with the most favorable criteria were used to calculate number of
injection/extraction wells per parcel and subsequently simulated using the groundwater model. The Tier 1
injection locations satisfied hydrogeologic criteria while extraction locations intermittently exceeded the water
level thresholds. All locations satisfied Title 22 requirements.

A detailed MPH evaluation was subsequently conducted. Contaminant site data from the state databases and
additional input from the California Department of Toxic Substances Control (DTSC) and EPA was used to
identify potential locations and depths of contaminants. Groundwater particle tracking was conducted to
evaluate the potential impact of project. Modeling results indicate potential impact on contamination sites near
injection wells in the model layers where injection and extraction are simulated, and no impact on contamination
sites in the shallow layers.

4.1.2 Injection Test Well Work Plan

TM 6.1.2, Injection Test Well Work Plan (Appendix H) was developed to support installation of injection test
well(s) and associated monitoring well(s) to verify the feasibility of injecting advanced treated water in the Los
Angeles Forebay for the Hyperion WRP Project. The work plan includes the following:

» Recommendations for the injection test well location, including receiving aquifers and injection test well and
monitoring well preliminary designs

= Awellinstallation and testing plan that outlines the injection test well field program

= Anapproach to analyzing the results of the field program, including the required data, collection methods,
and processes to evaluate local hydrogeologic conditions and to conduct a geochemical compatibility
evaluation to assess the viability of full-scale managed aquifer recharge (MAR) operations

= The anticipated permits and approvals required to complete the injection test well installation and testing

= A baseline schedule for implementing the injection test well program

The results of Phase 2 of the Hyperion WRP groundwater modeling identified an area in the Los Angeles Forebay
near the intersection of Slauson Avenue and State Route 110 (referred to as Figueroa Pump Station) where a
geographically dispersed injection wellfield injecting into three chronostratigraphic sequences (Pacific A, Pacific,
and Harbor), defined by the USGS, should satisfy the hydraulic, MPH, and Title 22 requirements of the project.
LADWP's Manhattan Wellfield, which is approximately 2 miles west of Figueroa Pump Station, may extract from
up to three deeper sequences (Bent Spring, Upper Wilmington A, and Upper Wilmington B). The work plan
provides preliminary designs and associated recommended field investigations to install nested monitoring wells
and an injection test in the Figueroa Pump Station area to depths of approximately 2,200 feet, which correspond
to all six sequences above.

The work plan outlines field investigative techniques for drilling, soil and groundwater sampling and analysis,
well construction, well development, aquifer testing, well disinfection, securing the wells, and well or borehole
destruction, if needed. The preliminary design and field activities outlined in the work plan for the injection test
well and nested monitoring wells will serve as a basis to develop detailed technical specifications and plans and
solicit bids to complete the work.

As an important consideration to the work plan, Hyperion WRP will not produce advanced treated water for
recharge in the Los Angeles Forebay for approximately 15 to 20 years. The long-term performance and potential
environmental implications of injecting advanced treated water, such as well clogging and mobilization of metals
in the receiving aquifer, respectively, are highly contingent on physical characteristics of the recharge along with
geochemical reactions between the recharge water and native groundwater chemistries. Potable water from the
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distribution system will display different chemical characteristics than advanced treated water produced by
Hyperion WRP and could display chemical characteristics that are geochemically incompatible with the native
groundwater chemistry. Hence, the work plan does not recommend using potable water from the distribution
system to perform injection testing; rather, it focuses on performing pumping tests to evaluate the hydraulic
feasibility of injecting into different aquifer units and conducting water quality and soil analyses to characterize
the geochemistry of the native groundwater and minerology of the different aquifers.

The work plan provides an approach to evaluate data collected during the injection test well field program to
refine the understanding of the local geology, hydrogeology, and water quality; assess the geochemical
compatibility of Hyperion WRP advanced treated water, native groundwater, and the receiving aquifer; and make
recommendations for future pilot injection equipment. The current raw water chemistry at Hyperion WRP may be
used to simulate the future advanced treated water chemistry by applying the expected treatment processes
anticipated at the treatment plant. The simulated advanced treated water from Hyperion WRP may be used to
determine the geochemical compatibility of the future Hyperion WRP water, native groundwater, and minerology
of the receiving aquifer.

Permitting for the field program may include well permits, local permits (for example, for encroachment and
excavation), discharge permits for disposal of test water to the sewer or stormwater collection systems, and noise
variances for nighttime construction work. The work plan outlines potential future permits for injection of
Hyperion WRP advanced treated water, pending any advancement of regulations for direct potable reuse.

A preliminary schedule for the drilling, installation, development, and testing of the injection test well and
associated monitoring wells, and the associated data evaluations, requires approximately 3 years to complete.

4.2 LVL/Los Coyotes WRP Project Augmentation Program Evaluation

The LVL/Los Coyotes WRP Project has the potential to provide additional advanced treated water for the Central
Basin for replenishment; that is, to support the extraction of groundwater within the water rights of parties to the
Central Basin Judgment, or as augmentation projects wherein water is stored and extracted by parties within a
given year. This portion of the Joint Master Plan explored the potential for providing additional groundwater
recharge with advanced treated water to satisfy demands in the Long Beach area that are currently met by
imported water.

The advanced treatment of tertiary effluent from the Los Coyotes WRP can be provided either by expanding the
existing LVL AWTF or with a new AWTF near the Los Coyotes WRP. The Long Beach WRP is currently the only
source water for LVL AWTF. To fully utilize the existing capacity of LVL, the LVL/Los Coyotes WRP Project analysis
also included the potential for the treatment of additional flows from the Long Beach WRP at LVL AWTF.

The approach to this LVL/Los Coyotes WRP Project augmentation program evaluation included developing
injection and extraction water balance scenarios; associated groundwater modeling of select scenarios; and the
evaluation of two site locations, at LVL AWTF and at the Los Coyotes WRP, to provide additional advanced treated
water for basin recharge.

4.2.1 LVL/Los Coyotes WRP Water Balance Model

The LVL/Los Coyotes WRP Water Balance Model, previously developed to estimate above ground equalization
storage at the LVL AWTF (discussed in TM 3.2.4, Appendix F) was further developed to evaluate scenarios that
more fully utilized or expanded the LVL AWTF with influent flows from either the Long Beach WRP or the Los
Coyotes WRP. The components of the LVL/Los Coyotes WRP Project represented in the Water Balance Model are
depicted in Figure ES-8. TM 6.2.1, Leo J. Vander Lans Water Balance Model (Appendix |) documents the
assumptions and results related to several scenarios simulations for the LVL/Los Coyotes WRP Project.
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Notes:

LBWRP = Long Beach Water Reclamation Plant
LCWRP = Los Coyotes Water Reclamation Plant

The estimated groundwater injection flows and extractions results from the Los Coyotes WRP Water Balance
Model scenarios were used as inputs to the basin groundwater model discussed in Section 4.2.3. The intent was
to determine the impact of future operations in the groundwater basin under these scenarios.

The model runs considered the following input variations:
» Location of the expansion: On the Los Coyotes WRP property or adjacent to the Long Beach WRP

= Size of the expansion: The initial estimate doubled the current LVL AWTF capacity of 8-MGD product water;
other plant sizes were also tested

= Equalization storage volume: Between 0.1 and 6 million gallons (MG)

The LVL/Los Coyotes WRP Water Balance Model also considered Los Coyotes WRP effluent availability under
different tertiary water demands and demands for Alamitos Barrier injection water to be provided by the LVL
AWTF.

Optimization model runs resulted in eight different model scenarios with combinations of treatment and
equalization storage that would minimize the unit costs of new advanced treated water and use the available
10,000 AFY of supply from the Los Coyotes WRP. Combinations of treatment capacity and equalization storage
were determined for each of the scenarios so that the unit cost for the advanced treated water would be
minimum, and the WRD allocation of Los Coyotes WRP tertiary effluent would be used in its entirety.
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The eight different model simulations that were carried over for final analysis are presented above in Table ES-1.
The scenarios considered variations in the location of the expansion and availability of influent flows to the AWT
plants from Long Beach WRP and Los Coyotes WRP.

Table ES-2 shows model results for all eight scenarios, the unit cost for the new advanced treated water, the
required AWT production capacity, the required size of equalization storage, and the additional flow from the
LBWRP that has been used above the minimum flows determined by the contract.

The lowest unit cost project size suggests the following:

= Advanced treated water expansion at current Long Beach WRP/LVL AWTF location might be more cost
efficient than a new AWT plant at the Los Coyotes WRP.

=  AWT expansion of 8.1 MGD with 3.8 million gallons of equalization storage could better accommodate
uncertainties related to future Los Coyotes WRP demands and uncertainties about additional water that
could be provided by the Long Beach WRP.

Table ES-2. Summary of Model Results Related to Facilities Size and Unit Cost of Water

Alternatives where Long Beach WRP Location Los Coyotes WRP Location
Long Beach WRP Excess Backfills LVL (Alt 1) | Units 2a 2b 3a 3b
New Water Cost ($/AF) $/AF $1,271.00 $1,327.00 $1,482.00 $1,550.00
Production Capacity (NEW treatment) MGD 7.3 8.1 8.8 8.2
EQ Storage MG 0.87 3.83 0 3.27
Additional Long Beach water used AFY 1,457 1,457 1,233 1,233
(beyond 6.5 MGD) MGD 13 13 1.4 1.4
Alternatives where Long Beach WRP Location Los Coyotes WRP Location
No Long Beach WRP Excess Used (Alt2) Units 2a 2b 3a 3b
New Water Cost ($/AF) $/AF $1,408.00 $1,455.00 $1,485.00 $1,553.00
Production Capacity (NEW treatment) MGD 5.6 6.5 8.8 8.2
EQ Storage MG 1.24 3.1 0 3.27
Additional Long Beach water used AFY - - - -
(beyond 6.5 MGD) MGD
Note:

All scenarios assume capacity of treatment and equalization (Eq) storage to use 10,000 AFY of Los Coyotes effluent.

AF = acre-foot (feet)

The following is a summary of the lowest unit costs achieved by the scenario runs presented.
Expansion Located at the Current Long Beach WRP/LVL AWTF Site
Optimization results from the model indicate slightly different treatment capacities and equalization tank sizes

for the two scenarios presented in Table ES-2:

» Scenario a: The optimization results returned an expansion of 7.3 MGD (of product water, in addition to the
current 8-MGD LVL AWTF capacity) with an equalization tank of 0.87-MG capacity. The total unit was $1,271
per AF.
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» Scenario b: The optimization results returned an expansion of 8.1 MGD (of product water, in addition to the
current 8-MGD LVL AWTF capacity) with an equalization tank of 3.83-MG capacity. The total unit cost was
$1,327 per AF.

The scenarios where additional Long Beach WRP flows (above contractual minimums) were not considered had
greater costs than the alternatives where the additional, available flow was used to produce advanced treated
water.

Expansion Located at the Los Coyotes WRP

Optimization results from the model indicate slightly different treatment capacities and equalization tank sizes
for the two scenarios presented in Table ES-2:

» Scenario a: The optimization results returned a new Advanced Water Treatment Plant (AWTP) of 8.8 MGD (of
product water) located at the Los Coyotes WRP with no equalization tank. The total unit cost was $1,482 per
AF.

= Scenario b: The optimization results returned a new AWTP of 8.2 MGD (of product water) located at the Los
Coyotes WRP with an equalization tank of 3.27-MG capacity. The total unit cost was $1,550 per AF.

The scenarios where additional Long Beach WRP flows were not considered (above contractual minimums) had
slightly greater costs than the alternatives where the additional, available flow was used to produce advanced
treated water.

4.2.2 Leo J. Vander Lans AWTF Expansion Feasibility Evaluation

The LVL AWTF is owned and operated by the WRD. The facility provides advanced treatment to water supplied
from the adjacent Long Beach LBWRP prior to groundwater injection into the Alamitos Seawater Barrier. It can
produce up to 8 MGD of water through treatment by MF, RO, and UVAOP. Future plans are in place for the facility
to receive additional water from the Long Beach WRP and, potentially, new water from the Los Coyotes WRP,
located about 6 miles north, as a supplemental source. As more water is provided from the Long Beach WRP and
Los Coyotes WRP, the treatment capacity of the LVL AWTF must be expanded to support the additional injection.
TM 6.2.2, LVL AWTF Expansion Feasibility (Appendix J) evaluates the feasibility of providing an additional 8 MGD
of advanced water treatment at two locations: (1) the Long Beach WRP site that is adjacent to the existing LVL
AWTF site, and (2) the Los Coyotes WRP site.

A conceptual design and layout were developed for each site, as shown in Figures ES-9 and ES-10, and are based
on the following assumptions:

= An expansion capacity of 8 MGD was assumed based on the results of the Water Balance Model, which
suggest that the new AWTF could range in capacity from 5.6 to 8.8 MGD.

= The new facility matches the current treatment process used at LVL AWTF and the overall plant recovery
(92%). Area requirements for treatment units were sized using existing footprints at the LVL AWTF.
Treatment of MF backwash waste with dissolved air flotation (DAF) was omitted from the new facility
because WRD currently bypasses DAF and performance is acceptable.

= To minimize site area requirements, the main treatment processes (that is, MF, RO, and UVAOP) were
collocated in a single, two-story building located above a below-grade equalization tank. The configuration
of ancillary facilities (for example, a chemical building) and some treatment processes (for example,
decarbonation and water stabilization) were adjusted to best fit individual site constraints.

An estimated 2.7 acres of land is available at the Long Beach WRP site immediately south of the existing LVL
AWTF, compared to only 1.5 acres of available land at the southern end of the Los Coyotes WRP site. The
proposed layouts show that both sites can accommodate an 8-MGD AWTF, but implementation challenges are
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present at both. Key considerations at the Long Beach WRP site include the significant fill requirement because of
the 16-foot grade difference between the existing LVL AWTF grade and the proposed site, and the existing sewer
discharge limitation that would require significant sewer system improvements to accommodate the increased
waste discharge flow. Although there are no sewer limitations at the Los Coyotes WRP site, the limited space
available at the southern end of the site and the underground utilities and yard piping nearby would present
challenges during construction. Additionally, odor from the aeration tanks at the south end of Los Coyotes WRP
and the potential impact on Los Coyotes WRP operations from chemical deliveries to the AWTP would also have
to be considered.
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Figure ES-9. Expansion Advanced Water Treatment Plant Layout at the Long Beach Water Reclamation Plant
Site
Source: Americas Imagery Catalog (Jacobs.com)
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Figure ES-10. New Advanced Water Treatment Plant at the Los Coyotes Water Reclamation Plant Site
Source: Americas Imagery Catalog (Jacobs.com)

423 LVL AWTF Groundwater Modeling

Groundwater modeling was conducted to evaluate replenishment and augmentation Project Concepts near the
LVL AWTF and Los Coyotes treatment facilities. Phase 1 groundwater modeling included a hydrogeologic
evaluation of replenishment/augmentation near the LVL AWTF. The objective of Phase 2 groundwater modeling
for the LVL AWTF and Los Coyotes components was to evaluate the hydrogeologic feasibility of replenishment
and augmentation at the LVL and Los Coyotes facilities. Phase 2 groundwater modeling approach, results and
recommendations are presented in TM 6.2.4 (Appendix K).

Phase 2 modeling incorporated scenarios from a new LVL/Los Coyotes WRP Water Balance Model and data and
plans from the Long Beach Water Department (LBWD). Scenario 7 from the Hyperion WRP Water Balance Model
was modified to maximize LBWD's extractions at existing wells and incorporate information from LBWD's Water
Resources Plan (LBWD 2019). Two scenarios from the LVL/Los Coyotes Water Balance Model were identified for
evaluation using the groundwater model, as they represented the maximum amount of advanced treated
recycled water available for recharge near the LVL AWTF and Los Coyotes facilities, respectively:

1) Alternative 1, 2a: Expansion at LVL AWTF
2) Alternative 1, 3a: Expansion at Los Coyotes WRP

Alternative 1 corresponds to availability of excess water from the Long Beach WRP, above 6.5 MGD to backfill the
LVL AWTF to fully utilize available treatment capacity. The variants 2a and 3a correspond to Los Coyotes WRP
allocation based on historical data. The modified Hyperion WRP Scenario 7 was combined with the two LVL/Los
Coyotes WRP Water Balance Model scenarios for hydrogeologic feasibility assessment. The assessment focused
on the new injection locations, including the new 2-MGD well at LVL AWTF, and evaluating whether full
replenishment was feasible or whether augmentation would be required to mitigate high water levels. The
locations of injection wells were identified based on model transmissivity, proximity to existing extraction
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locations, site feasibility, and proximity to Metropolitan’s recycled water backbone conveyance system or to the
LVL AWTF. Modeling results indicated:

*= Replenishment near the LVL AWTF is constrained by high water levels in the injected (confined) sequences.

» Augmentation near the LVL AWTF lowers water levels at the LVL AWTF injection wells by approximately
10 feet compared to the Replenishment Scenario. However, water levels still rise above the threshold at the
injection locations.

» Replenishment near the Los Coyotes Facility is more feasible compared to replenishment near the LVL AWTF,
with intermittent exceedances of the threshold at wells closer to the LVL AWTF.

= Augmentation in the Los Coyotes area decreases water levels at the Los Coyotes injection wells by an average
of approximately 10 feet. Three locations intermittently exceed the high water level threshold in the Los
Coyotes area.

For all the injection locations, particle-tracking results indicated that the Title 22 minimum residence time
requirement of 6 months is satisfied. Water quality data were compiled from state databases for a preliminary
evaluation of contaminated sites and depths near the injection and extraction wellfield locations. Preliminary
water quality data compilation and evaluation indicated that (based on the data reviewed) areas close to the LVL
AWTF and Los Coyotes facilities have few locations with contamination deeper than 500 feet. However, the
absence of data does not necessarily imply the absence of contamination; therefore, future work should include a
more comprehensive water quality evaluation with site-specific field data collection in and around proposed
injection and extraction facilities.

The Phase 2 evaluation was limited to hydrogeologic feasibility of replenishment and augmentation scenario.
The subsequent phase of modeling will need to include assessment of potential MPH (including a more
comprehensive water quality evaluation) in addition to any LBWD and Metropolitan future plans. Field data from
WRD'’s 2-MGD well installation program at LVL AWTF should be used to validate the LACPGM model and high
water levels. The Phase 2 results will need to be evaluated in a future phase based on pumpers rights, future
demands, and interest in augmenting their pumping rights through additional extractions.

5. Conclusions and Next Steps

Two distinct projects were identified in this Joint Master Plan through a project development and screening
process conducted with WRD and LADWP: the Hyperion WRP Project and the LVL/Los Coyotes WRP Project.
Through the use of the Water Balance Models developed for each project, in conjunction with hydrogeologic,
MPH, and real estate considerations, groundwater modeling of potential replenishment and extraction well
locations in the Central Basin was conducted. Several feasible locations were identified that can be carried
forward into future phases of study.

Additionally, for the Hyperion WRP Project, a routing study of three potential backbone conveyance options was
conducted that informed the selection of potential replenishment and extraction well locations. These
alignments can be advanced for further evaluation under LADWP's Operation NEXT. An injection test well work
plan was also prepared for implementation in coordination with WRD and LADWP to verify the feasibility of
injection of advanced treated water in the Los Angeles Forebay.

For the LVL/Los Coyotes WRP Project, no fatal flaws were identified for the two locations evaluated for providing
advanced treatment of Los Coyotes WRP effluent (that is, at the Los Coyotes WRP and as an expansion to LVL
AWTF). As such, both sites were found to be worthy of further consideration. Although the scope of this
evaluation for expanded advanced treatment at LVL AWTF assumed the implementation of a new conveyance
system from Los Coyotes WRP to LVL AWTF, a suggestion to explore the use of the San Gabriel River to convey
the tertiary effluent from Los Coyotes WRP was made by one of the stakeholders. Although potentially
challenging to permit and implement, this suggestion may be worthy of further consideration.
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An injection test well with a capacity of 2 MGD is being constructed by WRD at the LVL AWTF. Once operation
commences and data are collected on well capacity and water quality, refinements to the assumptions in the
water balance and groundwater modeling analyses for the Los Coyotes WRP Project may be considered.
Additionally, the analyses for this Joint Master Plan were being conducted just as the LBWD was initiating its
Water Supply Optimization and Supply Management Study, which is intended to shift its water resource strategy
to prioritize the use of local water supplies. Plans resulting from that study that identify the development of
injection and extraction facilities in the Basins in coordination with WRD can be incorporated into updated
evaluations and revisions to this Joint Master Plan.
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1. Introduction

The Water Replenishment District of Southern California (WRD) and the Los Angeles Department of Water
and Power (LADWP) have initiated a partnership to identify solutions to maximize use of the Central and
West Coast groundwater basins through development of the Joint Los Angeles Basin Replenishment and
Extraction Master Plan (Joint Master Plan). The Joint Master Plan will use a regional approach to identify a
comprehensive list of existing and potential new replenishment water sources, treatment facilities, and
replenishment and extraction locations, herein referred to as “system components.” These system
components will then be screened and used to develop implementable, complementary projects that can
be initiated upon completion of the plan.

A kickoff meeting with WRD, LADWP, and Los Angeles Sanitation and Environment (LASAN) was held on
March 4, 2019, followed by a workshop on March 29, 2019, to identify and discuss Joint Master Plan

goals, system components, and potential project configurations. This technical memorandum is the first
deliverable of the Joint Master Plan. It describes the plan’s setting and recommends system components
to be used in project development. This technical memorandum is organized into the following sections:

= Section 1 - Introduction

= Section 2 - Joint Master Plan Goals

= Section 3 - System Background

= Section 4 — System Components

= Section 5 - System Component Selection Criteria

= Section 6 — Component Screening Recommendations

= Section 7 — Matrix of Previously Identified Projects and Components
=  Section 8 - Initial Project Ranking Criteria

»=  Section 9 - Conclusions

2. Joint Master Plan Goals

This section presents a brief description of the two agencies responsible for the development of the Joint
Master Plan, the individual agencies, and the overall Joint Master Plan goals.

2.1 Water Replenishment District of Southern California

The WRD is a State Special District that was established in 1959 to manage the groundwater resources
within the Central Basin and West Coast Basin in southern Los Angeles County. WRD's mission is to
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provide, protect, and preserve high-quality groundwater through innovative, cost-effective, and
environmentally sensitive basin management practices for the benefit of residents and businesses of these
groundwater basins. The aquifers in the Central and West Coast Basins provide about 40% of the total
water needs for the people and businesses in the 43 cities covering WRD's 420-square-mile service area.

To accomplish its mission, WRD conducts managed aquifer recharge using imported water, recycled water,
and stormwater; prevents seawater intrusion through injection of imported water and recycled water into
coastal barrier wells; protects and preserves groundwater quality through monitoring, testing, data
analysis, and treatment; and ensures a future supply of reliable groundwater through planning,
conjunctive use, and development of new projects. WRD coordinates basin replenishment with the Los
Angeles County Department of Public Works, which owns and operates the spreading grounds and
seawater intrusion barriers.

In 2003, WRD's Board of Directors began the Water Independence Now (WIN) program to protect the
security of the region’s groundwater supplies. WIN is a suite of projects aimed at maximizing local
stormwater and recycled water sources to replenish, preserve, and protect two of the most used urban
groundwater basins in the nation. Historically, a large percentage of imported water was used to replenish
groundwater basins in the WRD service area. However, through the implementation of components of the
WIN program to date and completion of the Albert Robles Center for Water Recycling and Environmental
Learning (ARC), WRD has significantly reduced its dependence on imported water and became
independent of imported water in 2019 (WRD 2019a).

2.2 Los Angeles Department of Water and Power

LADWP began in 1902 as a municipal water system and grew to become the largest municipally owned
utility in the nation. LADWP's mission is to provide customers and the communities with safe, reliable, and
cost-effective water and power in a customer-focused and environmentally responsible manner. As a
department within the City of Los Angeles (also referred to as the City), LADWP primarily supplies water to
the City of Los Angeles, serving a population of approximately 4 million people within 472 square miles.
LADWP's water system is currently the nation's second largest municipal water utility and is responsible for
supplying, treating, and distributing water to the City of Los Angeles. LADWP has identified three areas as
its top priorities: safety of drinking water, reliability of water infrastructure, and sustainability of water
supplies. LADWP's portfolio of water sources include water imported from the Owens Valley via the Los
Angeles Aqueduct, imported water purchased from the Metropolitan Water District of Southern California
(Metropolitan), groundwater, stormwater, and recycled water (LADWP 2018).

2.3 Agency and Interagency Goals
2.3.1 Water Replenishment District of Southern California Goals

With WRD's objective of 100% independence from imported water for groundwater replenishment being
met by the WIN program, WRD's 2040 Plan, “WIN 4 ALL," sets forth the following new goals:

= Use of full pumping rights by pumpers

= |dentification and development of new replenishment sources and locations available to WRD
= Maximization of the use of available groundwater storage

= Achievement of 100% reliance on groundwater within the service area by 2040

2.3.2 Los Angeles Department of Water and Power Goals

Sustainable City pLAN. In April 2015, Mayor Eric Garcetti issued the City's Sustainable City pLAn, which
established targets for the City over the next 20 years to strengthen and promote sustainability. The City
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pLAnN has been recently called the LA's Green New Deal. The pLAn set forth the following water resources
targets (Garcetti 2019):

= Source 70% of Los Angeles’ water locally and capture 150,000 acre-feet per year (AFY) of stormwater
by 2035

= Recycle 100% of all wastewater for beneficial reuse by 2035

= Build at least 10 new multi-benefit stormwater capture projects by 2025; 100 by 2035; and 200 by
2050

= Reduce potable water use per capita by 22.5% by 2025; and 25% by 2035; and maintain or reduce
2035 per capita water use through 2050

= Install or refurbish hydration stations at 200 sites, prioritizing municipally owned buildings and public
properties such as parks, by 2035

Senate Bill 332. On February 19, 2019, Senators Hertzberg and Wiener introduced a bill that would
require each wastewater treatment facility that discharges through an ocean outfall to reduce the facility's
annual flow by at least 50% by 2030 and at least 95% by 2040.

Los Angeles Reuse Goal. On February 21, 2019, Mayor Eric Garcetti announced that the City will recycle
100% of its wastewater from all four of its reclamation plants, for beneficial reuse, by 2035.

233 WRD-LADWP Partnership and Interagency Goals

WRD and LADWP entered into a Memorandum of Understanding (MOU) on September 19, 2018. The
MOU initiated a 3-year partnership between the agencies to develop groundwater resources in the greater
Los Angeles area. In evaluating each agency's goals, the following interagency goals have been identified
to guide Joint Master Plan development:

= Reduce the purchase of imported water
* Increase replenishment of and extraction from the Central and West Coast Basins
» Increase resiliency of the region by utilizing available storage capacity in the basins

2.4 Joint Master Plan Need, Purpose, and Objective Statements

To guide development of the Joint Master Plan, it is important to develop a common understanding and
achieve concurrence among WRD and LADWP on its fundamental rationale. The California Environmental
Quality Act requires that an environmental impact report contain a statement of the objectives sought by a
proposed project. This statement of objectives aids in development of a reasonable range of alternatives
that will be evaluated in the environmental impact report. The National Environmental Policy Act requires
that a project’s Environmental Impact Statement include a statement of purpose and need to which the
proposed project is responding. The Joint Master Plan Need, Purpose and Objectives provided in this
technical memorandum will serve as standard language for future environmental documentation of the
plan and resulting projects.

2.4.1 Joint Master Plan Need

The Central and West Coast Basins currently supply approximately 40% of the water demand of the
overlying areas. Additional demand is primarily met through imported water from the Los Angeles
Agueduct or purchased from Metropolitan. Historically, the availability of low-priced potable water from
Metropolitan has caused pumping within the WRD service area to be below the adjudicated levels,
indicating underutilization of the groundwater basins and reliance on purchased imported water, which is
subject to supply availability, energy costs, natural disasters, and climate variability. Efforts to reduce
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reliance on imported water have already been initiated by WRD and LADWP throughout their respective
jurisdictions.

To further offset the need for purchased imported water, recycled water is identified as a key local water
supply source through groundwater replenishment. The City of Los Angeles’ Hyperion Water Reclamation
Plant (WRP) and the Sanitation Districts of Los Angeles County (LACSD) Joint Water Pollution Control
Plant (JWPCP) are the two largest wastewater treatment facilities in the Joint Master Plan area. Their current
combined discharge averages more than 450,000 AFY (400 million gallons per day [MGD]) through
ocean outfalls. In response to recent state regulations and local goals, ocean discharges will be greatly
reduced in coming years, driving a need for beneficial use of the effluent flows. With a combined available
storage capacity of approximately 450,000 acre-feet (146,663 million gallons), the Central and West
Coast Basins can be instrumental in storing water available from the Hyperion WRP and additional
recycled water from other WRPs in the region.

To fully use the regional resources available and guide this sustainable groundwater strategy, the Joint
Master Plan will identify a series of projects to enhance groundwater replenishment and extraction in the
Central and West Coast Basins.

2.4.2 Joint Master Plan Purpose and Objectives

The primary purpose and objectives of the Joint Master Plan are to meet the WRD and City of Los Angeles
goals described in Section 2.3 by identifying project strategies that can:

= Reduce reliance on purchased imported water

= Recycle 100% of the City's wastewater

= Increase replenishment of and extraction from the Central and West Coast Basins
= Increase resiliency of the region by utilizing available storage space in the basins

3. System Background

The objective of Task 1 of the Joint Master Plan is to develop a list of system components, which can be
combined into projects to support WRD's and LADWP's Joint Master Plan goals. These potential projects
will be further evaluated as part of Task 2 of the Joint Master Plan effort.

Several past studies have already analyzed different aspects of developing more local water sources for
the Los Angeles area. Information from published reports, presented in Section 3.1, provides background
on the overall system and its components.

3.1 System Boundaries

The Joint Master Plan study area intersects three major watersheds in the California South Coast
Hydrologic region (Figure 1):

* Los Angeles River: an 834-square-mile watershed that drains to the Los Angeles River. More than 90%
of the Los Angeles River is concrete lined for flood control purposes. The watershed contains 22 lakes
and flood control reservoirs and several spreading grounds (basins that capture stormwater for
groundwater recharge), mostly located at the foot of the San Gabriel Mountains. The Los Angeles
River discharges to the Pacific Ocean at the city of Long Beach.

» San Gabriel River: a 640-square-mile watershed that drains to the San Gabriel River. Upper areas
of the watershed are undeveloped. Several spreading grounds are located at the foot of the
San Gabriel Mountains. The river discharges to the Pacific Ocean at the city of Long Beach.
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= Santa Monica Bay: a 673-square-mile coastal watershed that extends from Ventura County to Long
Beach. Main tributaries in this watershed include Ballona, Topanga, and Malibu creeks.
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Figure 1. Major Watersheds Overlying the Joint Master Plan Area

Figure 2 shows WRD and City of Los Angeles service areas, along with the Central Basin and West Coast
Basin boundaries. The WRD service area encompasses the Central and West Coast Basins. The LADWP
service area includes the City of Los Angeles. Although WRD and LADWP have similar overall service area
sizes of approximately 450 square miles, they only share approximately 94 square miles of jurisdictional
area. Limiting the Joint Master Plan, system components, and potential projects to those in the overlapped
area would also limit the benefit to groundwater and potential project partners that could benefit from
future project implementation. Therefore, the boundaries of the Joint Master Plan are not limited to the
WRD or the LADWP service areas but extend to the three watersheds overlying the City's and WRD's
jurisdictional boundaries, as shown on Figure 2.
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Figure 2. WRD and City of Los Angeles Service Areas, along with Central Basin and West Coast Basin

Boundaries

3.2 System Supplies and Demands

The Joint Master Plan study area receives imported water from the Los Angeles Aqueduct and from
Metropolitan’s system (State Water Project and Colorado River Aqueduct). The goal to reduce imported
water described in Section 2.3.1 is related to water that is purchased from Metropolitan.

The Joint Master Plan is mainly focused on system demands within the WRD and the City of Los Angeles
service areas. The potable water demand for the City of Los Angeles has dropped from 700,000 to
500,000 AFY since 1987 (LADWP 2016). Of the total system potable water demand, it is estimated that
an average of 86% is imported water (LADWP 2016) that includes the Los Angeles Aqueduct deliveries
(29%) and water purchased from Metropolitan (57%).

A summary of imported water purchased from Metropolitan for delivery to the LADWP and WRD service

areas follows:

= City of Los Angeles Service Area: Average total purchased imported water demand of 187,000 AFY
(1969 to 2018) (LADWP 2016). The amount of purchased imported water has varied from 166,000 to
442,000 AFY since 2000. The range is highly variable depending on hydrological conditions that
determine flows in the Los Angeles Aqueduct (preferred source of City-owned imported water). The
last 6-year average (2013 to 2018) imported water system demand for the City of Los Angeles within
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the WRD service area was 58,600 AFY (28,300 AFY in the Central Basin and 30,300 AFY in the West
Coast Basin).

=  WRD Service Area: Average total imported water demand of 217,000 AFY for the last 6 years (2013
to 2018) for cities in the WRD service area, except the City of Los Angeles. Of the 217,000 AFY total,
93,000 AFY is used within the area overlying the Central Basin and 124,000 AFY is used within the
area overlying the West Coast Basin. Imported water demands in the WRD service area (excluding City
of Los Angeles) have been more consistent than the demands for the City of Los Angeles, varying from
183,000 to 255,000 AFY during the last 6 years.

The total imported water demand for the Joint Master Plan is estimated as the sum of the average
imported water purchases: 187,000 AFY for the City of Los Angeles and 217,000 AFY for the WRD service
areas for a total of 404,000 AFY. Demand is rounded to the nearest 1,000 AFY.

The objective of the Joint Master Plan is to identify projects that will provide for the replacement of
purchased imported water by LADWP and by the water purveyors overlying the Central and West Coast
Basins, as shown on Figure 3.

Additional
Groundwater

Total System Current Available Opportunities to
Demands Supplies Increase Groundwater

Figure 3. Replacement of Purchased Imported Water with Additional Groundwater Extraction

Figure 4 provides information about the top 10 imported water purveyors within the WRD service area,
excluding the City of Los Angeles. The right-side bar chart of the figure shows the 6-year average of
imported water use for the top water purveyors overlying the WRD service area. Most of the top

10 imported water purveyors are located within the West Coast Basin (approximately 111,000 AFY of
demand).

Figure 4 also shows the well locations of these top imported water purveyors. Assuming future extraction
facilities would be located near the purveyors' existing wells, this map can be used to indicate potential
well locations in the basin that might offer existing and possibly significant opportunities to increase
groundwater extraction as a means of offsetting purchased imported water demands.
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Figure 4. Top Imported Water Purveyors within WRD Service Area (excluding City of Los Angeles)
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4. System Components

The figure in Attachment 1 illustrates locations of possible resources and facilities for source water supply,
advanced treatment, replenishment, and extraction to achieve the Joint Master Plan goals. The figure in
Attachment 1 shows the approximate location of the system components described in Sections 4.1
through 4.4 related to the Central and West Coast Basins. Sections 4.1 through 4.4 provide further
discussion of each component.

41 Source Water Supply

Potential water sources for groundwater replenishment include wastewater, stormwater (dry and wet
weather runoff), and imported water.

In the City of Los Angeles, recycled water is produced by LASAN at its four WRPs: the Donald C. Tillman
WRP, Los Angeles-Glendale WRP, Hyperion WRP, and Terminal Island WRP. The wastewater treated by
these facilities is collected from the City and 29 satellite agencies (21 agencies and 8 cities). The satellite
agency flows constitute approximately 15% of the total treatment plant influent flows. Treatment process
solids from Donald C. Tillman WRP and Los Angeles-Glendale WRP and wastewater flows that are not
diverted to Donald C. Tillman WRP and Los Angeles-Glendale WRP are treated at the Hyperion WRP.

LACSD collects and treats wastewater from the southern areas of Los Angeles County. The wastewater is
treated at 11 treatment plants, the largest of which is the JWPCP. It exceeds the nominal treatment
capacity of the other 10 treatment plants combined. Five of these plants are in the Joint Master Plan study
area: San Jose Creek WRP, Whittier Narrows WRP, Los Coyotes WRP, Long Beach WRP, and the JWPCP. The
JWPCP is the terminal plant in the Joint Outfall System; all treatment process solids and wastewater flows
that bypass the upstream plants are treated at the JWPCP.

Although there is currently a significant potential demand for recycled water in the region, on the order of
100,000 AFY based on the Twenty-Seventh Annual Status Report on Recycled Water Use (LACSD 2016),
most of the effluent treated is discharged to the ocean via Hyperion WRP and the JWPCP.

Stormwater from the Los Angeles River and San Gabriel River watersheds is included as potential source
water for the Joint Master Plan projects. This includes the Rio Hondo River, a tributary of the Los Angeles
River watershed that is linked to the San Gabriel River.

Imported untreated and treated surface water from Metropolitan could be purchased for replenishment.
During wet years, excess untreated surface water flows from the Los Angeles Aqueduct (City of Los
Angeles-owned) may be available and will be considered as a potential replenishment source water
supply. Also, during wet years, treated surface water may be purchased from Metropolitan and delivered
to Los Angeles and other cities in the study area for potable use in lieu of groundwater extractions from
the Central or West Coast Basins, this would save groundwater stored in the basin to be used under dry
years.

Several potential sources for the supply of replenishment water have been identified for consideration.
They include water reclamation facilities, advanced water treatment facilities (AWTFs), water imports,
rivers, and aqueducts, as follows:

1) Hyperion WRP — West Coast Basin (51 on Attachment 1) is a wastewater treatment plant located in
Playa del Rey, bordering Dockweiler State Beach on Santa Monica Bay. The plant is the largest of its
kind in the Los Angeles metropolitan area, rated at a capacity of 450 MGD (504,200 AFY). The recent
average flow was 259 MGD (290,000 AFY) for the year 2018. The plant currently produces secondary
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3)

4)

5)

6)
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effluent that is discharged to the Santa Monica Bay through a 5-mile outfall. Of the recent average
flow:

— Approximately 35 MGD are provided to the West Basin Municipal Water District (WBMWD) for
additional treatment.

— Upto 1.5 MGD are committed for an advanced water purification facility for the Los Angeles
International Airport.

— Potentially 25 MGD of influent sewage (East Valley sewer) will be diverted into the future to the
Donald C. Tillman WRP. More recent flow data indicate this might be closer to 9-10 MGD.

— 36 MGD for in-plant use (25 MGD for once—through cooling and 11 MGD for consumptive use).

— The remaining secondary effluent flow of 161.5 MGD (181,000 AFY, based on the 2018 average
flow) could be available for a groundwater augmentation project.

JWPCP - West Coast Basin (52 on Attachment 1) is a wastewater treatment plant in the city of Carson.
The JWPCP is the largest of LACSD's plants, rated at a capacity of 400 MGD (448,000 AFY), with a
recent average flow for the year 2017 of 257 MGD (287,900 AFY). Secondary effluent flows of up to
190 MGD (213,000 AFY) are committed to the Metropolitan/LACSD Regional Recycled Water Project
to produce 150 MGD of advanced treated water for groundwater recharge, with up to 14 MGD
(14,000 AFY) designated for the Central Basin and up to 19 MGD (21,000 AFY) designated for the
West Coast Basin. The potential available flow for additional augmentation projects is estimated to be
the average production (257 MGD) minus the already committed flow (190 MGD), which equals

67 MGD (75,000 AFY). The potential exists for coordination with this project to maximize beneficial
use of the groundwater storage for the region (Metropolitan 2019).

Los Coyotes WRP - Central Basin (510 on Attachment 1) is a wastewater reclamation plant owned by
LACSD and located in Cerritos. Its rated capacity is 37.5 MGD (42,000 AFY). It produced 21 MGD
(23,000 AFY) in Fiscal Year 2015-2016. Of this, 26.9% is beneficially reused. Approximately 15 MGD
(17,000 AFY) of recycled water could be available for groundwater augmentation projects

(LACSD 2016).

Long Beach WRP - Central Basin (511 on Attachment 1) is a wastewater reclamation plant owned by
LACSD. It is located in Long Beach and has a rated capacity of 25 MGD (28,000 AFY). The quantity of
recycled water in Fiscal Year 2015-2016 was 12 MGD (13,700 AFY). Of this annual total, 51.2% is
beneficially reused; however, during the summer months, no recycled water is available for additional
uses. This component is still considered because Long Beach is one of the top imported water
purveyors in the basin (LACSD 2016).

Los Angeles River — Central Basin (513 on Attachment 1) is an approximately 51-mile-long river
spanning from the Simi Hills and the Santa Susana Mountains through Los Angeles County to Long
Beach. The average current dry weather flow in the Los Angeles River is approximately 50,000 AFY but
may be reduced to as little as 1,000 to 10,000 AFY in the future. This potential reduction may occur
because of stormwater National Pollutant Discharge Elimination System permit requirements for
water quality improvements, recycled water diversions for beneficial use, and Los Angeles River
revitalization efforts. Although dry weather flow opportunities may be limited for augmentation
projects, wet weather flows (estimated to range from 23,000 to 43,000 AFY) could be available for
consideration under the Joint Master Plan (LADWP 2019).

Los Angeles Aqueduct — Central Basin (517 on Attachment 1). Built and operated by LADWP, the
aqueduct delivers water from the Owens River, located in the eastern Sierra Nevada, to Los Angeles.
Flows from the Los Angeles Aqueduct are treated at the City's Los Angeles Aqueduct Filtration Plant in
Sylmar. The current flow in the Los Angeles Aqueduct is approximately 248 MGD (278,000 AFY), and
the projected future flow is estimated to be 266 MGD (298,000 AFY) because of completion of the
Owens Lake Master Project (LADWP 2019). Any excess aqueduct water will likely go into the San
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Fernando Basin, be stored in Antelope Valley, or be exchanged with Metropolitan or other agencies.
However, during wet years, excess water flows from the Los Angeles Aqueduct could be considered as
a potential source for groundwater augmentation projects.

7) Metropolitan — Imported Water is imported from outside the Los Angeles region from the Colorado
River Aqueduct and State Water Project. Treated and untreated water is delivered by Metropolitan, and
it can be purchased by its member agencies. In the Central and West Coast Basin areas, these member
agencies include LADWP, WBMWD, Central Basin Municipal Water District, the City of Long Beach, the
City of Compton, and the City of Torrance. Local water purveyors can purchase imported water
through these member agencies (512 on Attachment 1). One of the primary goals of the Joint Master
Plan is to reduce or eliminate dependence on purchased imported water from Metropolitan.
Purchased imported water, however, remains a viable backup when demand exceeds the local water
supply. Although this imported water supply is currently targeted for reduction, it could potentially be
a component of projects that will consider additional groundwater extraction in-lieu of
Metropolitan-imported water delivered upstream of current delivery locations.

4.2 Advanced Treatment

The WRPs identified as source water supplies directly treat sewage from wastewater collection systems in
the study area. Also, several treatment facilities in the study area provide advanced treatment to the
effluent from these WRPs.

Existing AWTFs include the WBMWD Edward C. Little Water Recycling Facility (WRF) and Juanita
Millender-McDonald Carson Regional WRP. Both provide multiple levels of advanced treatment for
various end uses, including replenishment of the West Coast Basin, irrigation, and industrial uses. In
addition, WRD has two advanced treatment facilities that provide replenishment in the Central Basin: the
ARC and the Leo J. Vander Lans AWTF (LVL AWTF). The City of Los Angeles Terminal Island WRP also has
an onsite AWTF that provides water for replenishment to the West Coast Basin.

New potential advanced treatment components that were identified in the background reports include
advanced treatment at Hyperion WRP, either with full advanced treatment with reverse osmosis membranes
and advanced oxidation, or with more limited tertiary treatment to provide nitrification/denitrification with
membrane bioreactors. New AWTFs are also being considered for the San Jose Creek WRP, Los Coyotes
WRP, JWPCP, or as a new satellite AWTF in the City's service area. The JWPCP AWTF is being addressed
through the Metropolitan/LACSD Regional Recycled Water Program.

In addition, soil-aquifer treatment is included as an explicit advanced treatment component for projects
that replenish via surface spreading.

Advanced treatment is required for direct injection into the groundwater basins. For the purposes of this
study, advanced treatment is defined as treatment beyond the level provided with the source water
supplies described in Section 4.1. Ten entities are possible components for providing advanced treatment
for groundwater augmentation projects. These components are:

1) Edward C. Little WRF — West Coast Basin (T1 on Attachment 1) is owned by WBMWD and is located in
El Segundo. In 2018, it treated 34 MGD (38,000 AFY) of secondary effluent from the Hyperion WRP,
producing four different qualities of recycled water onsite and feeding other downstream treatment
plants. One of the treatment streams is an AWTF that provides replenishment water for injection into
the West Coast Basin Barrier Project. The 2016 Groundwater Basin Master Plan (WRD 2016) has
estimated that the AWTF could be expanded onsite by 10 MGD (11,200 AFY) beyond its current
capacity of 17 MGD (19,000 AFY). Expansion beyond 10 MGD could be accomplished in the vicinity of
Edward C. Little WRF, but land would need to be acquired. Based on the information above, it is
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estimated that 11,200 AFY (10 MGD) of capacity could be available for groundwater augmentation to
meet Joint Master Plan goals.

2) Juanita Millender-McDonald Carson Regional Water Reclamation Facility —-West Coast Basin (T2 on
Attachment 1). Also owned and operated by WBMWD is the Juanita Millender-McDonald Carson
Regional Water Reclamation Facility treats tertiary-treated water conveyed from the Edward C. Little
WRF with nitrification and advanced treatment for industrial use. The existing site is constrained, and
the current product water is fully committed to end users; thus, there is limited opportunity to expand
or tap this plant for additional replenishment of the West Coast Basin. (WRD 2016)

3) ARC - Central Basin (T3 on Attachment 1) is a facility adjacent to the San Gabriel River in Pico Rivera.
This component represents a potential expansion of the newly constructed ARC facility to provide
additional replenishment water for the Central Basin. The basis of design report indicates a current
design capacity of 13,000 AFY, with the potential to expand to 26,000 AFY. It is estimated that
13,000 AFY (12 MGD) of capacity could be available for groundwater augmentation to meet Joint
Master Plan goals.

4) LVL AWTF - Central Basin (T4 on Attachment 1) is owned by WRD and is located in Long Beach.
It produces advanced treated water for injection into the Alamitos Barrier Project to protect the
Central Basin from seawater intrusion. The facility has recently been expanded to a capacity of 8 MGD
(9,000 AFY). Approximately 1.8 MGD (2,000 AFY) could be available for groundwater augmentation
to meet Joint Master Plan goals. Further expansion of this facility would require additional source
water.

5) New Hyperion WRP AWTF — West Coast Basin (T5 on Attachment 1) is planned for conversion of the
existing Hyperion WRP to produce advanced treated recycled water. A 1.5-MGD AWTF is expected to
be completed in 2023 for product water use at Los Angeles International Airport. The results of this
project and determination of available plant site capacity for flow equalization will inform the amount
of flow available for groundwater augmentation (part of the Joint Master Plan goals), with ultimate
flow estimated to be between 134 to 174 MGD (150,000 AFY to 195,000 AFY) of product water.

6) New Hyperion WRP Nitrification/Denitrification Membrane Bioreactor — West Coast Basin (T6
on Attachment 1) consists of the implementation of membrane bioreactor technology at Hyperion
WRP to provide nitrification and denitrification. Depending on the results of pilot testing, 134 to
174 MGD (150,000 AFY to 195,000 AFY) of nitrification/denitrification secondary effluent could be
available for Hyperion WRP for groundwater augmentation projects (part of the Joint Master Plan
goals) (LADWP 2019).

7) New JWPCP AWTF — West Coast Basin (T7 on Attachment 1) represents the advanced treatment
product water from the Metropolitan/LACSD Regional Recycled Water Program AWTF. Treated flows
will range from 100 to 150 MGD (112,000 AFY to 168,000 AFY) (Metropolitan 2019).

8) New Los Coyotes WRP AWTF - Central Basin (T13 on Attachment 1) would provide up to 8.5 MGD
(9,500 AFY) of advanced treated water for groundwater augmentation.

9) New Soil Aquifer Treatment — Central Basin (T9 on Attachment 1) provides recharge through
infiltration of Los Angeles River stormwater along the power line easement between the Los Angeles
River and Interstate 710 to recharge the Los Angeles Forebay. This component will provide
approximately 5,000 AFY of flow for a groundwater augmentation project.

10) Los Angeles Aqueduct Filtration Plant was added for its ability to supply treated drinking water to the
entire City of Los Angeles system. It is assumed that the capacity would be available for water
extracted from the Central Basin as long as all of the Los Angeles Aqueduct flows are treated first.
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4.3 Replenishment

Five groundwater basins are located in the Coastal Plain of Los Angeles, south of the Santa Monica
mountains: West Coast, Central, North Central (unadjudicated part of Central Basin), Hollywood, and Santa
Monica Basins. Of the five groundwater basins, only two are managed by WRD and are considered for the
Joint Master Plan study:

»=  West Coast Basin, with approximately 120,000 acre-feet of available storage capacity
= (Central Basin, with approximately 330,000 acre-feet of available storage capacity

These two groundwater basins are adjudicated, and the judgments set out maximum annual pumping
rights for different parties. The North Central Basin is hydrogeologically connected to the Central Basin
but is not adjudicated (LADWP 2019) and the Santa Monica Basin is hydrogeologically connected to the
West Coast Basin. It is expected that adjacent groundwater basins would be considered in the Joint Master
Plan if they impact Joint Master Plan goals. Recent amendments to the West Coast and Central Basin
judgments allow for more flexible use of the available storage, thus providing an opportunity for
additional basin recharge and extraction (Superior Court of California 2013; Superior Court of

California 2014).

Artificial recharge (replenishment with recycled water or imported water) of the groundwater basins is
provided primarily at spreading grounds and via injection wells. The existing spreading grounds are
located in the Montebello Forebay area of the Central Basin. Current replenishment sources for spreading
include local runoff, untreated imported water, and recycled water. The amount of recycled water that can
be spread is limited by groundwater mounding, the permitted recycled water contribution (currently
permitted for a maximum of 45% over a 10-year averaging period), and other factors. Total average
annual replenishment through spreading over the past 20 years has been approximately 135,000 AFY.

The potential for additional spreading grounds in the Los Angeles Forebay area is considered for the Joint
Master Plan. The Los Angeles Forebay was historically a recharge area for the Los Angeles River. However,
the forebay's recharge function has been substantially reduced since the river channel was lined. Natural
recharge is now limited to deep percolation of precipitation and subsurface inflow from the Montebello
Forebay to the east, the Hollywood Basin, and relatively small amounts from the San Fernando Valley
through the Los Angeles Narrows (WRD 2016).

Replenishment via injection is provided at the three existing seawater intrusion barriers:

=  West Coast Basin Barrier Project (West Coast Basin)
* Dominguez Gap Barrier Project (West Coast Basin)
=  Alamitos Barrier Project (Central Basin)

Recently, inland injection wells in the Montebello Forebay have been installed for replenishment of
advanced treated water produced at the ARC facility. Expansion of the existing barrier well systems and
the potential installation of new inland injection wellfields are considered for the Joint Master Plan.

Eighteen replenishment components are being considered for the Joint Master Plan. These components
are described in order of current significance with respect to existing replenishment volumes provided.
The components include spreading grounds (existing and potential), injection wells (existing and
potential), and dry wells (potential). The replenishment components are as follows:

1) Montebello Forebay (Rio Hondo and San Gabriel Spreading Grounds) — Central Basin (R5 and
R6 on Attachment 1) is the primary recharge facility for the Central Basin and is a hydrogeologically
unconfined region downstream from the Whittier Narrows Dam that covers approximately
1,000 acres. Within the forebay, flows from the Rio Hondo and San Gabriel rivers are diverted into a
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series of recharge basins for infiltration and percolation into the groundwater basin. The recharge
basins have a total capacity of 362,000 AFY (500 cubic feet per second [cfs]); however, recharge is
limited by operational constraints and groundwater mounding. An additional recharge of 17,000 AFY
could be achieved but would depend on operational variables, including the location of additional
extraction and availability of additional replenishment water (potentially to be supplied by ARC). The
average recharge for the Montebello Forebay is 132,300 AFY (over the last 59 years).

Current imported water that is recharged at the forebay can be replaced by local supplies, averaging
17,000 AFY over the last 5 years. The recharge permit allows up to a 45% blend of recycled water to
diluent water (imported water, stormwater, precipitation, and underflow) recharged over a 10-year
period. Advanced treated water does not qualify as diluent water under current groundwater
replenishment regulations but can be considered “null” water (that is, neither recycled water nor
diluent water). Thus, a total of 34,000 AFY could be available to the project for new recharge
opportunities (additional recharge of 17,000 AFY) and replacement of imported water (17,000 AFY).

New Los Angeles Forebay Spreading Grounds — Central Basin (R12 on Attachment 1) is a conceptual
system component that would implement spreading grounds in the Los Angeles Forebay area.
Currently, no information is available regarding the location of such facilities or the infiltration
capacity of the spreading grounds. Infiltration capacity can be a function of various factors, including
location and quality of the inflows. The Montebello Forebay was designed for approximately 0.5 MGD
per acre of infiltration capacity receiving water from San Gabriel and Rio Hondo rivers. advanced
treated water quality might significantly improve recharge rates. An estimate of 1 MGD per acre
(1,121 AFY) will be assumed for the Joint Master Plan analysis, but this estimate will need to be
evaluated in more detail during subsequent phases of this study.

West Coast Barrier Injection Wells — West Coast Basin (R1 on Attachment 1) are a series of injection
wells along the western coast of the Los Angeles County coastal plain that prevents seawater intrusion
with the injection of fresh water. The wells are within the WBMWD service area. The Los Angeles
County Flood Control District (LACFCD) owns, operates, and maintains the barrier project, and WRD
purchases all of the water that is injected into the barrier. A cursory analysis conducted for the
Groundwater Basins Master Plan (WRD 2016) estimated an ultimate capacity of 38 MGD (43,000 AFY)
for the 127 wells in use during the 2001-2002 study period. If the 35 wells that did not have data or
were not being used were brought back into service, then a capacity of 47 MGD (53,000 AFY) could be
available. During Water Year 2017-2018, barrier injections averaged 13 MGD (14,800 AFY)

(WRD 2019b), indicating a potential available injection capacity of 15 MGD to 32 MGD (17,000 to
36,000 AFY) that could be considered for a groundwater augmentation project. Most of the barrier
wells are decades old, with the first wells installed in 1953. Condition of the wells could limit the
practicality or value of their use, so additional analysis would be needed to establish the additional
flows they could accommodate.

Dominguez Gap Barrier Injection Wells — West Coast Basin (R2 on Attachment 1) are a series of
injection wells along the south coast that prevents seawater intrusion with the injection of fresh water.
The wells are along the Dominguez Channel in the cities of Wilmington and Carson. LACFCD owns,
operates, and maintains the barrier project, and WRD purchases from Metropolitan all the imported
water that is injected into the barrier. The barrier currently receives approximately 1,000 AFY of
advanced treated recycled water from the Terminal Island WRP. The estimated, ultimate injection
capacity of the barrier is 34 MGD (38,000 AFY). During Water Year 2017-2018 operations, 6 MGD
(6,900 AFY) were injected (WRD 2019b). This amount indicates that approximately 28 MGD
(31,400 AFY) of capacity could be available for additional injection at the barrier for a groundwater
augmentation project. The barrier was originally constructed in 1969, so the condition of the barrier
would need to be further considered to establish realistic available capacities.

Alamitos Barrier Injection Wells — Central Basin (R3 on Attachment 1) are a series of injection wells
along the south coast that prevents seawater intrusion with the injection of fresh water. The wells are
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near the Los Angeles-Orange County line, about 2 miles inland from the mouth of the San Gabriel
River. LACFCD owns, operates, and maintains the barrier project. WRD purchases the water injected
into the Los Angeles County side of the barrier, and the Orange County Water District purchases the
water injected into the Orange County side of the barrier. Injected water is currently a blend of
imported and recycled water. The imported water is purchased from a Metropolitan member agency,
and the recycled water is purchased from the WRD LVL AWTF, operated by the Long Beach Water
Department. The estimated, ultimate injection capacity of the barrier is 8 MGD (9,000 AFY). During
Water Year 2017-2018 operations, 3.8 MGD (4,300 AFY) was injected into the barrier (WRD 2019b).
This amount indicates that approximately 4.3 MGD (4,800 AFY) of capacity could be available for
additional injection at the barrier for a groundwater augmentation project. The barrier was originally
constructed in 1964, so the condition of the barrier would need to be further considered to establish
realistic available capacities.

6) New Montebello Forebay Injection Wells — Central Basin (R4 on Attachment 1) refers to the
installation of new injection wells located in the Montebello Forebay area. The option CB-P8a
presented in the Groundwater Basins Master Plan (WRD 2016) suggests that four wells with a total
capacity of 5,000 AFY could be supplied by advanced treated water from the Los Coyotes WRP. As a
component of the Joint Master Plan, the Montebello Forebay Injection Wells are an option for
injection from other sources, as well.

7) ARC Injection Wells — Central Basin (R8 on Attachment 1) is a conceptual component that represents
additional injection associated with expansion of the newly constructed ARC treatment plant. The
injection wells could be located near a plant or elsewhere in the Montebello Forebay area.

8) New West Coast Basin Injection Wells (Inland) — West Coast Basin (R9 on Attachment 1) refers to the
installation of new injection wells located inland in the West Coast Basin. The option WCB-P2
presented in the Groundwater Basins Master Plan suggests 14 injection wells centrally located in the
north of the JWPCP, with a total capacity of 13 MGD (15,000 AFY), supplied by advanced treated
water from the JWPCP. This component can represent an option for injection of other sources, as well
(other sources are listed under Section 4.1, not only JWPCP).

9) New Central Basin Injection Wells — Central Basin (R10 on Attachment 1) refers to the installation of
new injection wells located inland in the Central Basin. A concept identified in Metropolitan's Regional
Recycled Water Program (Metropolitan 2019) includes retrofitting existing wells located in the Long
Beach area to inject 4 MGD (4,500 AFY) and installing new wells in the Rio Hondo area to inject
9 MGD (10,000 AFY). The source water assumed in this concept would be supplied by advanced
treated water from the JWPCP; however, as a component of the Joint Master Plan, this can represent
an option for injection from other sources, as well.

10) New Los Angeles Forebay Injection Wells — Central Basin (R11 on Attachment 1) refers to the
installation of new injection wells located inland in the unadjudicated North Central Basin area of the
Los Angeles Forebay. A concept identified in the Groundwater Development and Augmentation Plan
(GDAP) includes six, 1-square-mile locations for production/recharge wells (five at 10,000 AFY and
one at 15,000 AFY) for a total of 65,000 AFY (LADWP 2019).

11) New Beverly Parcel Recharge Project — Central Basin (R16 on Attachment 1) is a conceptual project
that would capture and filter roughly 21.5 AFY of stormwater for aquifer recharge. Up to
13,000 acre-feet of ultra-pure recycled water could be piped in from WRD's nearby ARC facility and
injected to replenish groundwater. The project location is a vacant 19-acre parcel in the city of Pico
Rivera. The land available for the project is directly south of Beverly Boulevard, west of Interstate 605
and east of the San Gabriel River. The site selected for the Beverly Parcel Recharge Project, a vacant
19-acre parcel in the city of Pico Rivera, currently acts as a valuable stormwater infiltration buffer
between the freeway and the river.
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12) LADWP Proposed New Injection Locations — Central Basin

The new injection locations are contingent upon the ability to acquire properties that would make
injection possible.

12a. LADWP New Injection Wells Manhattan (R17 on Attachment 1) would be located at Manhattan
and 99th Street in the vicinity of the existing LADWP Manhattan Wellfield. A concept identified in the
GDAP includes an estimated injection of 9 MGD (10,000 AFY), based on the production and recharge
rates assumed in the groundwater modeling analysis. This concept is contingent upon LADWP's ability
to acquire new properties.

12b. LADWP New Injection Wells Clovis (R18 on Attachment 1) would be located in the vicinity of
Clovis Avenue, north of Imperial Highway and south of Century Boulevard along the Los Angeles
Forebay. A concept identified in the GDAP includes an estimated injection of 18 MGD (20,000 AFY)
based on the production and recharge rates assumed in the groundwater modeling analysis. This
concept is contingent upon LADWP's ability to acquire new properties.

12c. LADWP New Injection Wells Slauson (R19 on Attachment 1) would be located near the former
LADWP Slauson Wellfield. A concept identified in the GDAP includes an estimated injection of 9 MGD
(10,000 AFY) based on the production and recharge rates assumed in the groundwater modeling
analysis. This concept is contingent upon LADWP's ability to acquire new properties.

12d. LADWP New Injection Wells Soto (R20 on Attachment 1) would be located near the former
LADWP Soto Wellfield. A concept identified in the GDAP includes an estimated injection of 13 MGD
(15,000 AFY) based on the production and recharge rates assumed in the groundwater modeling
analysis. This concept is contingent upon LADWP's ability to acquire new properties.

12e. LADWP New Injection Wells Confluence (R21 on Attachment 1) would be located near the
confluence of the Rio Hondo and the Los Angeles rivers. A concept identified in the GDAP includes an
estimated injection between 54 and 71 MGD (60,000 to 80,000 AFY corresponding to 1 and 4 square
mile areas) based on the production and recharge rates assumed in the groundwater modeling
analysis and the available land to locate the wells. This concept is contingent upon LADWP's ability to
acquire new properties.

13) New Injection Wells Inland of Alamitos Barrier (R22 on Attachment 1) represents the installation of
new injection wells located inland of the Alamitos Barrier Project to recharge the Central Basin.

14) New Injection Wells Inland of Dominguez Barrier (R23 on Attachment 1) represents the installation
of new injection wells located inland of the Dominguez Barrier Project to recharge the West Coast
Basin.

15) New Injection Wells Regional Brackish Water Reclamation Program (R24 on Attachment 1) assumes
reinjection of desalinated product water from remediation of the West Coast Basin saline plume.

16) New Injection Wells for Top Imported Water Users/Pumpers (R25 on Attachment 1) represents the
installation of new injection wells to replenish water extracted and delivered to the water users
overlying the West Coast and Central Basins with the greatest imported water demand.

17) New Injection Wells Los Angeles River Power Line Easement (R26 on Attachment 1) represents the
installation of new injection wells located within a power line easement along the Los Angeles River.

18) New Los Angeles River Dry Wells (R15 on Attachment 1) represents a series of dry wells along the Los
Angeles River just east of the Metropolitan headquarters and north of Highway 101. Available flow is
estimated to be 5 MGD (5,600 AFY).
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4.4 Extraction

LADWP holds permanent pumping rights in the West Coast and Central Basins. The City's allowed
pumping allocation in the Central Basin is 17,236 AFY out of the total of 217,367 AFY allocated to the
parties to the judgment (LADWP 2019). In the West Coast Basin, the City's adjudicated water right is
1,503 AFY. The recent amended judgments also allow water rights holders to implement augmentation
projects that provide for the use of basin storage outside the parties’ water rights. The amendments also
allow LADWP to transfer its unused water rights (up to 5,000 AFY) from the West Coast Basin to the
Central Basin.

LADWP has not been pumping its groundwater rights in West Coast Basin. The City has two existing
wellfields in the basins: the 99th Street and Manhattan wellfields in the Central Basin, and the inactive
Lomita wellfield in the West Coast Basin. New extraction wells in both basins are included as potential
components in the Joint Master Plan. LADWP's GDAP report (LADWP 2019) evaluated model scenarios
where pumping capacity was available to extract all its stored water in 6 months if needed.

The following 10 extraction sites, consisting of existing and new wellfields, are being considered for the
Joint Master Plan:

1) LADWP Existing Extraction Locations

The GDAP report estimates that the existing wells (99t Street and Manhattan Wellfields) have a total
of 20,000 AFY of capacity (LADWP 2019). Numbers presented for the baseline GDAP scenario imply
that the historical average wellfield usage is 8,100 AFY. Based on the GDAP information, it is
estimated that the combined wellfield capacity for the 99t Street and Manhattan Wellfields available
to the meet Joint Master Plan goals is 12 MGD (13,450 AFY).

LADWP 99th Street Wellfield (E2 on Attachment 1), also referred as 99t Street pumping station
complex, has an ongoing project to treat for iron and manganese located near Ted Watkins Memorial
Park. The available capacity is estimated to be 6 MGD (6,700 AFY), based on the wellfield's existing
pumping capacity.

LADWP Manhattan Wellfield (E3 on Attachment 1) is located between the Newport-Inglewood Fault
and the Los Angeles Forebay. The wellfield is treating iron and manganese, and trichloroethene

treatment could be required in an intermediate aquifer. The GDAP report estimates that this wellfield
has a current total capacity of 21,300 AFY (LADWP 2019). The extraction capacity available for Joint
Master Plan goals is estimated to be 5.8 MGD (6,500 AFY), based on the wellfield's existing pumping.

2) New West Coast Basin Wellfield (E4 on Attachment 1) is a potential wellfield with location to be
determined.

3) New Central Basin Wellfield (E5 on Attachment 1) is a component concept from the GWMP report
(WRD 2016). The wells would be located in Inglewood, west of Interstate 110 and north of Manchester
Avenue. Extraction of 25 MGD (28,000 AFY) is assumed.

4) Los Angeles Forebay New Extraction Wellfield (E6 on Attachment 1) is a component concept from
the GDAP report. The wells would be located within the Los Angeles Forebay near Florence, east of
Interstate 110 . Extraction of 58 MGD (65,000 AFY) from 21 wells is assumed.

5) Existing Wells — West Coast Basin (E8 on Attachment 1) is a component concept representing the
combined, existing but unused capacities of the wells within the West Coast Basin. The extraction
capacity of this potentially available component is not known at this time.

6) Existing Wells — Central Basin (E9 on Attachment 1) is a component concept representing the
combined, existing but unused capacities of the wells within the Central Basin. The extraction capacity
of this potentially available component is not known at this time.
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7) New Regional Brackish Groundwater Desalter (E11 on Attachment 1) is a project that will remediate
the West Coast Basin saline plume. A feasibility study for the desalter was recently completed, and
further study is underway. The extraction wells for this project may be in the vicinity of the centralized
desalter facility, currently planned to be located in the city of Torrance. Approximately 12,500 to
20,000 AFY of groundwater extraction is anticipated.

8) LADWP Proposed New Extraction Locations

Some of the locations present challenges related to either pumping, downstream capacity, or water
quality. Assumed extraction values are rough estimates.

LADWP New Extraction Well Manhattan (E12 on Attachment 1) is a component concept from the
GDAP report, located at Harvard Park and Recreation Center. Extraction of 9 MGD (10,000 AFY) is
assumed.

LADWP New Extraction Well Clovis (E13 on Attachment 1) is a component concept from the GDAP
report, located near Ted Watkins Memorial Park, east of Interstate 110 and north of Interstate
105. Extraction of 18 MGD (20,000 AFY) is assumed.

LADWP New Extraction Well Slauson (E14 on Attachment 1) is a component concept from the GDAP
report, located near South Alameda Street and Slauson Avenue. Extraction of 9 MGD (10,000 AFY) is
assumed.

LADWP New Extraction Well Soto (E15 on Attachment 1) is a component concept from the GDAP
report, located near the former LADWP Soto Wellfield. Extraction of 13 MGD (15,000 AFY) is
assumed.

LADWP New Extraction Wells Confluence (E16 on Attachment 1) is a component concept from the
GDAP report, located near the intersection of Century Boulevard and South Alameda Street. Extraction
of 54 MGD (60,000 AFY) to 71 MGD (80,000 AFY) is assumed.

9) New Extraction Wells for Top Imported Water Users/Pumpers (E17 on Attachment 1) is a component
concept that represents the installation of new extraction wells for delivery to the water users
overlying the West Coast and Central Basins.

10) New Extraction Wells Outside of Los Angeles (E18 on Attachment 1) is a component concept that
represents the installation of new extraction wells for delivery to water users outside the City of Los
Angeles to replace imported water demands.

5. System Component Selection Criteria

With a comprehensive list of potential replenishment sources, treatment locations, replenishment
locations, and extraction locations identified, the following criteria were used to identify the most feasible
components to carry forward as projects to consider in the Joint Master Plan:

* Replenishment source flows (recycled water or surface water) available and uncommitted
=  Water quality appropriate for replenishment

» Infrastructure located within the City of Los Angeles or WRD jurisdiction

» Reliability of the component to meet the project goals

= Ability to maximize use of existing Infrastructure and opportunities to partner/collaborate
= Potential to expand existing facility

= Land availability for new facility

= Suitable hydrogeologic conditions for replenishment and extraction locations

= Ease of permitting for new facilities or changes to existing facilities
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6. Component Screening Recommendations

Screening of the comprehensive list of project components was conducted during a workshop (Workshop
No. 1) held with WRD and LADWP on March 29, 2019. Based on the application of the screening criteria
identified in Section 5, the team selected existing and future facilities for further consideration in the Joint
Master Plan projects. Table 1 presents the facilities that were selected. Table 2 presents the existing and
future facilities that were eliminated from further consideration for inclusion in the Joint Master Plan
projects, and the basis for their exclusion.

Table 1. System Components To Be Considered in the Joint Master Plan Project Formulation

ID Facility Name
Source
S1 Hyperion Water Reclamation Plant
S2 Joint Water Pollution Control Plant
S10 Los Coyotes Water Reclamation Plant
S11 Long Beach Water Reclamation Plant
S12 Metropolitan Imported Water
S13 Los Angeles River
S17 Los Angeles Aqueduct
Treatment
T1 Edward C. Little Water Recycling Facility
T2 Carson Regional Water Recycling Facility
T3 Albert Robles Center for Water Recycling
T4 Leo J. Vander Lans Advanced Water Treatment Facility
T5 New Hyperion Water Reclamation Plant Advanced Water Treatment Facility
T6 New Hyperion Water Reclamation Plant Nitrification/Denitrification Membrane Bioreactor
T7 New Joint Water Pollution Control Plant Advanced Water Treatment Facility
T9 New Soil Aquifer Treatment
T13 New Los Coyotes Water Reclamation Plant Advanced Water Treatment Facility
T15 Los Angeles Filtration Plant
Replenishment
R1 West Coast Barrier Injection Wells
R2 Dominguez Gap Injection Wells
R3 Alamitos Barrier Injection Wells
R4 Montebello Forebay Injection Wells
R5 Rio Hondo Spreading Grounds
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Table 1. System Components To Be Considered in the Joint Master Plan Project Formulation

ID Facility Name
R6 San Gabriel Spreading Grounds
R8 Albert Robles Center for Water Recycling Injection Wells
R9 New West Coast Basin Injection Wells (inland)
R10 New Central Basin Injection Wells
R11 New Los Angeles Forebay Injection Wells
R12 New Los Angeles Forebay Spreading Grounds
R15 New Los Angeles River Dry Wells
R16 New Beverly Parcel Recharge Project
R17 LADWP New Injection Manhattan
R18 LADWP New Injection Clovis
R19 LADWP New Injection Slauson
R20 LADWP New Injection Soto
R21 LADWP New Injection Confluence
R22 New Injection Wells Inland of Alamitos Barrier
R23 New Injection Wells Inland of Dominguez Barrier
R24 New Injection Wells Regional Brackish Water Reclamation Program
R25 New Injection Wells for Top Imported Water Users/Pumpers
R26 New Injection Wells Los Angeles River Power Line Easement
Extraction
E2 LADWP 99th Street Wellfield
E3 LADWP Manhattan Wellfield
E4 New West Coast Basin Wellfield
ES5 New Central Basin Wellfield
E6 Los Angeles Forebay New Extraction Wellfield
E8 Existing Wells West Coast Basin
E9 Existing Wells Central Basin
E11 New Regional Brackish Groundwater Desalter
E12 LADWP New Extraction Manhattan
E13 LADWP New Extraction Clovis
E14 LADWP New Extraction Slauson
E15 LADWP New Extraction Soto
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Table 1. System Components To Be Considered in the Joint Master Plan Project Formulation

ID Facility Name
E16 LADWP New Extraction Confluence
E17 New Extraction Wells for Top Imported Water Users/Pumpers
E18 LADWP New Extraction Wells Outside of Los Angeles

Table 2. System Components Eliminated from Consideration

ID Facility Name

Reason

Replenishment Sources

S3 | Terminal Island Water Reclamation Plant

All flows are previously committed.

S4 | Goldsworthy Desalter

Treated to potable water quality, thus not desirable for
replenishment (expensive source).

S5 | Brewer Desalter

Treated to potable water quality, thus not desirable for
replenishment (expensive source).

S6 | New Regional Brackish Groundwater Desalter

Treated to potable water quality, thus not desirable for
replenishment (expensive source).

S7 | New Ocean Desalination

Treated to potable water quality, thus not desirable for
replenishment (expensive source).

S8 | Whittier Narrows Water Reclamation Plant

All flows are previously committed.

S9 |San Jose Creek Water Reclamation Plant

All flows are previously committed.

S14 | San Gabriel River

Infeasible — Additional flows are not available.

S15 | Rio Hondo River

Infeasible — Additional flows are not available.

S16 | New — Sewer Scalping

Does not maximize use of existing facilities because

implementation would reduce influent flows to existing WRPs.

Advanced Treatment

T8 |New Satellite Advanced Water Treatment
Facility

Decentralized (satellite) treatment is undesirable. All advanced

treatment will be assumed to be located near existing WRP or

AWTF.

T10 [ New San Jose Creek Water Reclamation Plant
Nanofiltration

All flows are previously committed.

T11 | New San Jose Creek Water Reclamation Plant
Ozone/BAC/GAC

All flows are previously committed.

T12 | New San Jose Creek Water Reclamation Plant
Advanced Water Treatment Facility AWTF

All flows are previously committed.

T14 | Existing Terminal Island AWTF

All flows are previously committed.
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Table 2. System Components Eliminated from Consideration

ID Facility Name Reason

Replenishment Locations

R7 |Dominguez Gap Spreading Grounds Infeasible — confined aquifer area.

R13 | Santa Fe Spreading Grounds Outside of Joint Master Plan boundary (part of
Metropolitan/LACSD Regional Program).

R14 | Orange County Spreading Grounds Outside of Joint Master Plan boundary (part of
Metropolitan/LACSD Regional Program).

Extraction Locations

E1 |LADWP Lomita Wellfield (inactive) Infeasible — inactive and potential water quality challenges.

E7 |Santa Fe Spreading Grounds Outside of Joint Master Plan boundary (part of
Metropolitan/LACSD Regional Program).

E10 | Existing Wells Orange County Basin Outside of Joint Master Plan boundary (part of
Metropolitan/LACSD Regional Program).

Notes:
BAC = biological activated carbon

GAC = granular activated carbon

7. Matrix of Previously Identified Projects and Components

With the elimination of the components identified in Table 2, the matrix shown in Attachment 2
summarizes the remaining components and identifies where these components have been described in
other planning studies.

The use of the matrix shown in Attachment 2 is the first step toward organizing the system components
into potential projects. The matrix is also a reference for system components. Some of the potential
projects were listed under the corresponding report in which they were presented; for example, all projects
presented in the WRD Groundwater Basins Master Plan are listed under identification numbers from

400 to 500.

Under Task 2 of the Joint Master Plan, additional projects with new combinations of system components
will be added to the matrix presented in Attachment 2.

The figures that follow in this section (Figures 5 through 8) show the general locations of the project
components that will be considered during Task 2. Some of the locations are general and some are not yet
defined. Some of the components’ capacities are yet to be defined under more rigorous analysis to be
performed under Task 2; those are listed as to be determined (TBD) values. Some of the capacity values
are variable and were described in Section 4, Figures 5 through 8 present the most likely value based on
the current data available.

Figure 5 shows water supply locations and the availability of flows by system component. Most of the
available supplies are from the two major wastewater treatment facilities and are located in the West Coast
Basin. The value for the JWPCP is an estimate after flows are committed to Regional Recycled Water
Program Conceptual Planning project (Metropolitan 2019).
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Figure 6 shows advanced treatment locations and the availability of capacities by system component. The
known available capacity of advanced water treatment facilities in the system is approximately

40,000 AFY. Many options for advanced treated water are being considered, and facility capacities have
yet to be defined.

Figure 7 shows replenishment locations and the availability of replenishment capacity by system
component. All system components related to replenishment are located in the Central Basin, with the
exception of the sea water barriers (West Coast and Dominguez Gap barriers). The total replenishment
capacity estimate without new projects is 115,000 AFY. New replenishment projects such as the ones
described on the GDAP report (LADWP 2019) could add a significant amount of recharge capacity for the
groundwater basin.

Figure 8 shows extraction locations and the availability of extraction capacity by system component. Most
of the reported capacity is estimated for new projects. It is expected that the Central and West Coast
Basins have extraction capacity available within the basins, but that available extraction capacity is
unknown at this moment.
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Supply

S1-Hyperion Water Reclamation Plant _ 181,000
S2-Joint Water Pollution Control Plant - 75,000
S13-Los Angeles River . 33,000

$10-Los Coyotes Water Reclamation Plant I 17,000

Central
Basin

§
West Coast
Basin

S11-Long Beach Water Reclamation Plant I 5,000
S17-los Angeles Aqueduct =~ TBD

512-MWD Imported Water =~ TBD

- 100,000 AFY 200,000

Figure 5. Water Supply Resources and Estimated Available Supply

24 FINAL PPS0522201428LAC



Technical Memorandum 1 —Identification of System Components — Final

Central
~ Basin

West Coast ‘\

Basin
T7

T3

19

T13
@

Treatment

T3-Albert Robles Center for Water Recycling (ARC) _ 13,000

T1-Edward C. Little Water Recycling Facility _ 11,200
T13-New LCWRP AWT _ 9,500

T9-New Soil Aquifer Treatment - 5,000

T4-Leo Vander Lans Water Treatment Facility - 2,000
T15-LA Filtration Plant =~ TBD
T7-New JWPCP AWTF = TBD
T6-New Hyperion WRP NdN MBR = TBD
T5-New Hyperion WRP AWTF = TBD

T2-Carson Regional Water Recycling Facility = TBD

- 5000 apy 10,000 15,000

Figure 6. Treatment Resources and Estimated Available Treatment Capacity
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. o R2-Dominguez Gap Injection Wells

st R1-West Coast Barrier Injection Wells
R5-Rio Hondo Spreading Grounds
R18- LADWP New Injection Clovis
R20-LADWP New Injection Soto
9-New West Coast Basin Injection Wells (inland)
R16-New Beverly Parcel Recharge Project
R6-San Gabriel Spreading Grounds

R19-LADWP New Injection Slauson

R17-LADWP New Injection Manhattan

R10-New Central Basin Injection Wells
R15-New LA River Dry Wells
R4-Montebello Forebay Injection Wells
R3-Alamitos Gap Barrier Injection Wells
R12-New LA Forebay Spreading Grounds
R26-New Injection Wells LA River Power Line Easement
R25-New Injection Wells for Top Imported Water Users/Pumpers
R24-New Injection Wells Regional Brackish Water Recl Program
R23-New Injection Wells Inland of Dominguez Barrier
R22-New Injection Wells Inland of Alamitos Barrier
R8-ARC Injection Wells

R15

Central
Basin

West Coaast ™.
Basin *

Replenishment

29,300
27,000
23,800

20,000
15,000
15,000
13,000

10,200
10,000
10,000
10,000

5,600

5,000

4,800

1,120
TBD
TBD
TBD
TBD
TBD
TBD

80,000
65,000

100,000 ppy 200,000

Figure 7. Replenishment Resources and Estimated Available Replenishment Capacity
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Extraction
E16-LADWP New Extraction Confluence [l 20,000
E6-LA Forebay New Extraction Well Field _ 65,000
E5-New Central Basin Well Field [JJilf 25,000
E13-LADWP New Extraction Clovis . 20,000
Regional Brackish Groundwater Desalter . 20,000
E15-LADWP New Extraction Soto . 15,000
E14-LADWP New Extraction Slauson I 10,000
E12-LADWP New Extraction Manhattan I 10,000
E2-LADWP 99th St Well Field I 6,700
E3-LADWP Manhattan Well Field I 6,500
E18-New LADWP Extraction Wells Outside of Los Angeles TBD
E17-New Extraction Wells for Top Imported Water Users/Pumpers =~ TBD
E9-Existing Wells Central Basin =~ TBD
E8-Existing Wells West Coast Basin =~ TBD

E4-New West Coast Basin Well Field = TBD

: 100,000 Apy 200,000

Figure 8. Extraction Resources and Estimated Available Extraction Capacity
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8.

Initial Project Ranking Criteria

The most feasible system components will be carried forward to develop complete Project Concepts.
Based on the Joint Master Plan goals and objectives, it is recommended that the project ranking criteria
presented in Table 3 be used to select the most economical projects that provide the greatest benefit.

Table 3. Project Evaluation Criteria

Range of Performance Spectrum
No. Performance Measure Measure Minimum Score Maximum Score
1 Ability to Meet the Joint Scalable Project does not meet the Project meets the Project Need,
Master Plan Need, Purpose, Project Need, Purpose, and Purpose, and Objectives
and Objectives Objectives
2 Hyperion effluent usage Ocean discharges |No effluent usage, high 100% of effluent usage, no
discharges to the ocean discharges to the ocean
3 New volume of local supplies |AFY 0 AFY TBD
4 Overall Cost (CAPEX/OPEX) |$/AF Overall cost of the water used |Overall cost of the water used
to replace imported water $$$ |to replace imported water $
5  |WRD purveyors pumping $/AF $$% $
cost
6 Storage need AF Significant amount of carryover | Minimal storage needed
storage is needed
7 Improved groundwater Scalable Amount of water (AFY) Amount of water (AFY)
quality in the basin flushing contaminated plumes |flushing contaminated plumes
8 Permitting Difficulty Scalable Project has permitting hurdles |Project is permittable and the
that could lead to schedule permitting process is not
delays expected to cause delay
9 Regulatory Pathway Scalable Project implementation Project can operate within
depends on future regulations |current regulatory framework
10 |Institutional Arrangement Scalable Implementation of project Project can be implemented
would require coordination with| without engaging other
several other agencies agencies
11 |Potential Project Phasing Scalable Project cannot be phased Potential for project to be
phased
12 |Potential Adverse Impacts |Scalable Project diminishes Project improves groundwater
on Groundwater Quality groundwater quality quality
Notes:
$ =reasonable
$$% = expensive
AF = acre-foot
CAPEX = capital expenditure
OPEX = operational expenditure
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0. Conclusions

The objective of Task 1 of the Joint Master Plan is to develop a list of system components that can be
combined into projects that will support WRD and LADWP Joint Master Plan goals. These potential
projects will be further evaluated as part of Task 2 of the Joint Master Plan effort. Therefore, Task 1
concludes with two project component lists:

=  System components that have potential to be grouped into projects and achieve Joint Master Plan
goals (Table 1)

= System components initially considered but later rejected, and the reason for rejection (Table 2)

Section 4 describes the system components that are relevant to the Joint Master Plan goals. Various
options are available when considering existing and new projects. The capacities of most new components
are yet to be determined, and the preference is to use current system idle capacity. Based on the
information presented in Section 4, the current system is limited by replenishment capacity, advanced
water treatment, and ability to extract and use all recharged Hyperion WRP effluent (the most significant
available supply) within Los Angeles area.

Although there are clear jurisdictional boundaries for WRD and the City of Los Angeles, the Joint Master
Plan will identify projects composed of system components that are beneficial for WRD, the City of

Los Angeles, and for the Los Angeles region. This technical memorandum describes the efforts of the first
step toward selecting the best projects for the region, which is simply the identification of available system
components (supplies, advanced treatment, replenishment, and extraction).

The following top system components are most likely to be included in the project options:

» Hyperion WRP wastewater flows treated at a new AWTF

* NewAWTF

» Use of current idle capacity at seawater intrusion barriers with AWTF flow

» Use of idle extraction capacity available at the Central and West Coast Basins

= New injection wells east of the Regional Brackish Desalter and in the vicinity of the Dominguez Gap

Barrier Project and Alamitos Barrier Project

Although these system components are key to achieving the Joint Master Plan goals, existing injection
and extraction well capacities that may be available will not be sufficient, and new components will be
necessary. Many new components are suggested under Task 1; however, under Task 2, a more rigorous
analysis will be conducted to understand what components could offer the most benefits when combined
into projects.

The following system characteristics are relevant for system component selection to develop projects:

» Diurnal flow patterns that could limit wastewater effluent flow available for an AWTF without
equalization storage

= Challenge of recharge and extraction in the Central and West Coast Basins at locations that are
available for new projects and have favorable hydrogeologic conditions

» Diluent water availability and accounting to meet the recycled water contribution requirement in the
water recycling permit

*  Brine management considerations
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Other system components (existing but highly uncertain with respect to the ability to meet Joint Master
Plan goals) might add flexibility to the system operations and will also be considered under Task 2. The
study team will remain flexible and open to reconsider removed components or other components that
initially were not included in this evaluation but, due to further analysis and project considerations, could
be relevant to the Joint Master Plan goals.
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Legend|Name
S1 |Hyperion Water Reclamation Plant
S2 |Joint Water Pollution Control Plant
S$10 |Los Coyotes Water Reclamation Plant
S11 |Long Beach Water Reclamation Plant
512 |MWD Imported Water*
513 |Los Angeles River
S17 |Los Angeles Agueduct
T1 |Edward C. Little Water Recycling Facility
T2 |Carson Regional Water Recycling Facility
T3 |Albert Robles Center for Water Recycling (ARC)
T4 |Leo Vander Lans Water Treatment Facility
T5 |New Hyperion WRP AWTF
T6 |New Hyperion WRP NdN MBR
T7 |New JWPCP AWTF
T9 |New Soil Aquifer Treatment
T13 |New LCWRP AWT
T15 |LAFiltration Plant
R1 |Woest Coast Barrier Injection Wells
R2 |Dominguez Gap Barrier Injection Wells
R3 |Alamitos Gap Barrier Injection Wells
R4 |(Montebello Forebay Injection Wells
R5 [Rio Hondo Spreading Grounds
R6 [San Gabriel Spreading Grounds
R8 |ARC Injection Wells
R9 |New West Coast Basin Injection Wells*
R10 |New Central Basin Injection Wells*
L] R11 |New LA Forebay Injection Wells
R12 |New LA Forebay Spreading Grounds*
® R15 |New LA River Dry Wells*
R16 |New Beverly Parcel Recharge Project
R17 |LADWP New Injection Manhattan
R18 |[LADWP New Injection Clovis
R19 [LADWP New Injection Slauson
R20 |LADWP New Injection Soto
R21 |LADWP New Injection Confluence
R22 [New Injection Wells Inland of Alamitos Barrier*®
R23 [New Injection Wells Inland of Dominguez Barrier*
R24 |New Injection Wells Regional Brackish Water Recl Program*
R25 [New Injection Wells for Top Imported Water Users/Pumpers*
R26 |New Injection Wells LA River Power Line Easement
E2 |LADWP 99th St Well Field
E3 |LADWP Manhattan Well Field
E4 |New West Coast Basin Well Field*
E5 |New Central Basin Well Field*
E6 |LA Forebay New Extraction Well Field
E8 |Existing Wells West Coast Basin
E9 |Existing Wells Central Basin
E1l |New Regional Brackish Groundwater Desalter
E12 |LADWP New Extraction Manhattan
E13 |LADWP New Extraction Clovis
E14 |LADWP New Extraction Slauson
E15 |LADWP New Extraction Soto
E16 |LADWP New Extraction Confluence
E17 [New Extraction Wells for Top Imported Water Users/Pumpers*
E18 [New LADWP Extraction Wells Outside of Los Angeles*
- Location to be determined

Esri, HERE, DeLorme, Mapmylndia,

© OpenStreetMap contributors, and the GIS user community
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ID Previously Identified Potential Projects

100 Replanishment Projacts

101 LARiver Flow Capture Project (1)

102 LARiver Flow Capture Project (2)

103 LA River Flow Capturs Project (3)

104 Beverly Parcel Recharge Project

105 Ad_dltianai Central Easﬁnﬁ‘_epiemshment

106 Addit L act B Roplanick

same asRegional Brackish Program)

200 Extraction Projacts
201 Regicnal Brackish Water Reclamation Program

e mhattany = Sarme asManhattan GDAP
202 project)
203 5™ Straat Wall Fiold Extraction Eup . (Same a3 Clovis GDAP Project)
204 Additiena-cantral-b E Same as GDAP Projects)
205 Additional West Coact Basin Extraction

Eicl £ E

300 Combinad Projects

301 Hyperion - GRIP Expansion/Spreading Project (1)
302 Hyperion - GRIP Expansion/Spreading Project (2)
303 Hyperion —Injection Project

304 loint Plant Product Yater Flow Diversion

305 Carritos Interconnect

PTEVIS W TP P (e

306 Program)

teet (sarme as MWD /LACSD Regional Ry

400 WRD Groundwater Basins Master Plan

401 WCE-P1a b: Hyperion WRP to West Coast Basin Barrier via WBMWD

402 WCB-P2: JWPCP to Mid-basin injection walls

403 WCB-P3: JWPCP to Doringuez Gap Barrier

404 CB-Pla b cSICWRP - 1009% Tertiary to MFSG

405 CB-P23 b,c: SICWRP — 10086 AWT to MFSG

A06 CB-P3: SICWRP — 5004 AWT/S08% Tertiary to MFSG

407 CB-P4: SICWRP — 1002 NF to MFSG

408 CB-PS: SICWRP — 5076 NF/S084 Tertiary to MFSG

409 CB-PS: SICWRP — Ozone/BAC/GAC/UV to MFSG

A10 CB-P7: LCWRP AWT to MFSG

411 CB-PS: LCWRP full advanced treated to injection at Montebello Forehay

412 CB-PI: Los Angeles River to ARRF at Los Angeles Forebay

413 CB-P10: San Gabriel River/Rio Hondo to MFSG

A14 CB-P11: SICWRP — 10084 AWT toinjection at Montehello Forebay**

415 CB-P12: New Satallite AW;F(MBR/;RO}AOP)to i'nj:act'\on'-st LAFore'ba_y*;“
*#project may no longer be wiable as the result of conservation {reduced
sewer flows and MWD AWT).
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ID Previously Identified Potential Projects
500 Cne Water LA
501 C=o.ncepi Option #10 Hyperion WHP to West Coast Basin Injection Wells
502 Concept Cptien# 11 Hyperion WRP to Central Basin Injection Wells
503 Cencept Opticn # 12 Hyperion WRP te Central Basin with Spreading Basins
504 Concept Option# 13 MBR at Hyperion WRP to Regional System
505 Projects outside of WRD jurisdiction:
506 Concept Option# 7 Upper Los Angeles River to Tillman WRP
507 Concept Cpticn# 9 Tillman YWRP te San Fernando Basin Injection Wells
508 Concept Optlon # 14 Hyperion WRP to San Fernando Basin Injection Wells
509 Concept Cption # 15 Tillman WRP to Los Angeles Aqueduct Filtration Plant
510 Cencept Option# 16 Tillman WRP to LADWP Distribution System
511 Concept Option# 17 LAGWRP to Headworks Reservoir
512 Concept Option# 18 Hyperion WRP to LADWP Distribution System
513 Concept Option# 19 Hyperion WRP to Headworks Reservoir

Cenespt Optien# 20 Hyperion WRP to Los Angeles Agusduct Filtration
514 Plant
515 Concept Option# 22 East-West Valley Interceptor Sewer

Concept Option# 23 Increase Rscyqied Water Demand beyond 2015
516 UWMP : : -

Concept Option # 26 Japanese Garden & Sepulveda Basin Lakes
517 Recirculation

600 Graundwatsr Dayalopment and Augmaentaticn Plan
601 Baseline

602 Scenario 1,2, and 3

603 Scenario 4

604 Scenario 5

700 MWD LACSD Regional Recyclad Weter Program
701 Regional Recycled Water Facility

800 Hyperion Rausa Feasikility Study
801 Scenariol Hyperion,/TI/ECL

802 Scenario2 Hyperion ECL

803 Scenario3 Hyperion Carson

Table Notes:

Purple: Source Water Supplies
Green: Advanced Treatment
Yellow: Replenishment

Blue: Extraction

A2-2

46
47
43
49
50
51
52
53
54
55
56
57
58
59

60
61

62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
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Subject Technical Memorandum 2 - Project Concepts - Final

Project Name WRD and LADWP Joint Los Angeles Basin Replenishment and Extraction Master Plan
Date October 25, 2019 (Revised)

1. Introduction

The Water Replenishment District of Southern California (WRD) and the Los Angeles Department of Water
and Power (LADWP) have initiated a partnership to identify solutions to maximize use of the Central Basin
and West Coast Basin through development of the Joint Los Angeles Basin Replenishment and Extraction
Master Plan (Joint Master Plan). The Joint Master Plan uses a regional approach to identify a
comprehensive list of existing and potential new replenishment water sources, treatment facilities, and
replenishment and extraction locations, referred to here as project components, as described in Technical
Memorandum (TM) 1 (Appendix A).

TM 2 is the second deliverable of the Joint Master Plan study. It describes the development of Project
Concepts and the selection process used to identify projects for further analysis and refinement.
Specifically, this TM is organized as follows:

» Section 1 —Introduction

= Section 2 - Project Concept Development

= Section 3 — Potential Project Details

= Section 4 — Project Cost Estimates

= Section 5 - Project Selection and Decision Science
= Section 6 — Conclusions and Next Steps

1.1 Project Collaboration

WRD, LADWP, and Jacobs (the Joint Master Plan team) continually collaborated to develop and select the
Project Concepts. The Joint Master Plan team held progress meetings every month, along with

two additional concept brainstorming meetings to identify and incorporate project ideas into Project
Concepts. The results of the project development and screening were presented and refined during
Workshop 2 on August 8, 2019, as described in Section 5. The following list and Figure 1 summarize the
meetings held to develop the work this TM presents:

= April 15, 2019, Monthly Progress Meeting: This meeting was held to review updates to the list of
system components based on Workshop 1.

= May 13,2019, Monthly Progress Meeting: This meeting was held to review previous groundwater
modeling efforts LADWP led for proposed new and expanded well sites.

= June 5, 2019, Concept Meeting: This brainstorming session was held to generate project ideas, which
were documented using a dry-erase map to draw Project Concepts.
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= June 13,2019, Monthly Progress Meeting: This meeting was held to review and confirm the Project
Concepts developed during the June 5 meeting.

= July 3, 2019, Concept Meeting: This meeting was held to review the variations and potential
limitations identified for each project.

= July 16,2019, Monthly Progress Meeting: This meeting was held to review the final list of Project
Concepts and discuss the screening process and criteria.

= August 8, 2019, Workshop 2: During this workshop, results of the project screening were presented,
discussed, and refined.

= August 13,2019, Workshop 2 Follow-up: This meeting was used to confirm the results of Workshop 2
and the projects selected for further development.

| Concept Meeting | Progress Meeting
) 6/5/2019 ) 7/16/2019

Workshop 2

Kick-off Meeting | Progress Meeting | Progress Meeting |
) I) 6/13/2019 ) 8/8/2019

) 3/4/2019 4/15/2019

m. Workshop 1 w. Progress Méeting. Concép‘t Meeting . Workshop 2
> 3/24/2019 | ) 5/13/2019 ' | 7/3/2019 ) Follow-up
| 8/13/2019

Mar Apr May Jun Jul Aug

Extraction Lecations L : — aim =

Replenishment Locations .

Treatrment

Replenishment Sources

Figure 1. Project Collaboration Meeting Timeline

2. Project Concept Development

The primary goal of the Joint Master Plan is to identify implementable Project Concepts to use available
effluent from the Hyperion Water Reclamation Plant (WRP), the Los Coyotes WRP, and other locally
available recycled water or stormwater supplies for new replenishment and extraction projects within the
Central and West Coast Basins. A Project Concept can have a combination of project system components
from each of the following categories:

= Source of water supply

= Advanced water treatment (AWT) facility capacity
=  Groundwater replenishment location

=  Groundwater extraction location
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Different terms were used to refer to the different combination of components. The term “project” could
be referring to a project component, a Project Concept, or an optional Project Concept. To establish a
common nomenclature for this planning process, the following list defines the terms used in this TM:

Project Concept: A combination of project components that, when combined, form a complete
project. The Project Concept must include components for water supply source, AWT (if needed for
recharge), groundwater replenishment, and groundwater extraction.

Add-on Projects: A combination of two or more project components that could be added to any other
Project Concept for added benefit or to consider alternative water sources. (During the meetings and
workshops previously described, these Add-on Projects were referred to as optional projects.)

Project Variation: An iteration of a Project Concept that addresses a limiting factor. For example, once
the Project Concept was identified for Project 1 (Figure 2) and the initial capacities of the components
were considered (sizes of the color bars on Figure 2), the limitations of the project became evident.
Project Variations (Project 1a, Project 1b, and so on) were then created to address some of the
limitations. In the example presented on Figure 2, the size of Project 1 is limited by demand and
treatment capacity. To address these constraints, Project 1a is used as a variation to address the most
limiting component: AWT. Therefore, new advanced treatment facilities or capacities would be needed
for this Project 1a Variation.

Project or system component: A single existing or new facility identified as a location of supply, AWT,
groundwater replenishment, or groundwater extraction. A single component on its own does not
constitute a complete Project Concept, only part of a concept. Thinking in terms of “connecting the
dots,” project components would be the dots. TM 1 (Appendix A) identified the project components.

Figure 2 illustrates the methodology used to develop Project Concept Variations that are later compared
using decision science. The figure illustrates how a Project Concept Variation would derive from Project
Concepts and Project Variations, and how Add-on Projects could be attached to any concept.

Project Concept
Project Variations
Project 1
ST HICHT . Project 1a Project 1b Project 1n...
" AWT QOther Limitations
AWT Limitation is are addressed to
addressed to match match expanded
Supply I demands | 1 demands \
AW 1 1 1 \
| 1 \ \ "
X  Demands | [ Demands |
N 1 I
™, 1 |
! 1 1 )
1 1 —
! | Extraction
1 | Project Components
! | Supply
- AwT | I AW
B _ﬂ_
A ” 4
Add-on Projects

/

e

o

Figure 2. Methodology Used to Determine Project Concept Variations

PPS0522201428LAC FINAL 3



Technical Memorandum 2 — Project Concepts — Final

Project Concepts, Variations, and Add-on Projects were developed based on Joint Master Plan team
meetings with input from WRD and LADWP. Table 1 describes the 30 Project Concepts. During the
monthly progress meeting on July 16, 2019, the list of 30 Project Concepts was reviewed to confirm which
projects would be scored and ranked in a more formal screening process using multi-objective decision
analysis (MODA). From the 30 Project Concepts and Add-on Projects identified, 17 Project Concepts were
selected to be carried forward for MODA,; these are designated by a “P" in the Project Concept name. Other
projects, or “O" projects, were screened from further analysis because WRD and LADWP will evaluate them
separately, or they were rejected based on overall feasibility in the context of this Joint Master Plan.

Table 1. Project Concepts and Add-on Projects

Project
Concept Capacity Capacity Initial
Name Description AFY MGD Screening
P1 Hyperion AWT with recharge at Montebello Forebay, new 65,000 58 Selected for
spreading grounds and Confluence area, and extraction at further
Confluence analysis
P2 Hyperion AWT with recharge at Montebello Forebay and 65,000 58 Selected for
Confluence area, excess advanced treated flows to further
Metropolitan's regional recycled water system, and extraction at analysis
the Confluence area
P3 Hyperion AWT with recharge and extraction at Confluence, 54,500 49 Selected for
Clovis, Manhattan, Slauson, and Soto wellfields further
analysis
P4 Hyperion MBR NdN to ECL AWT with recharge and extraction at 11,200 10 Selected for
Clovis and Manhattan wellfields further
analysis
P5 Hyperion MBR NdN to ECL AWT with recharge at WCB Barrier 11,200 10 Selected for
further
analysis
P6 Hyperion AWT with recharge at WCB Barrier and DG Barrier, and 65,000 58 Selected for
injection and extraction along pipe route further
analysis
P7 Hyperion MBR NdN to Carson RWRF for AWT to be injected at 41,400 37 Selected for
DG Barrier and delivered to Harbor area recycled water demands further
analysis
P8 Hyperion MBR NdN and JWPCP secondary to Carson RWRF AWT | 90,000 80 Selected for
with recharge at Montebello Forebay, new spreading grounds, further
and DG Barrier, and injection and extraction facilities throughout analysis
the West Coast and Central Basins
P9 Los Coyotes WRP AWT with recharge at Alamitos Barrier, and 9,500 8 Selected for
injection and extraction in Long Beach and Central Basins further
analysis
P10 Recharge along pipe routes (general concept) - - Selected for
further
analysis
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Table 1. Project Concepts and Add-on Projects
Project
Concept Capacity Capacity Initial
Name Description AFY MGD Screening
P11 Hyperion AWT to Los Angeles Aqueduct Filtration Plant (raw 78,470 70 Selected for
water augmentation) further
analysis
P12 Connect WBMWD and CBMWD recycled water distribution - - Selected for
systems further
analysis
P13a | Los Coyotes WRP tertiary to LVL AWTF with recharge at Alamitos | 4,500 4 Selected for
Barrier further
analysis
P13b | Los Coyotes WRP tertiary with recharge at Montebello Forebay 17,000 15 Selected for
and new spreading grounds further
analysis
P13c | Los Coyotes WRP tertiary to ARC AWTF with recharge at 13,000 12 Selected for
Montebello Forebay further
analysis
P14a | Los Angeles River flows are advanced treated and injected into 33,000 29 Selected for
Central Basin further
analysis
P14b | Los Angeles River flows are Title 22 treated for distribution using | 22,500 20 Selected for
CBMWD recycled water pipelines to ARC AWT for recharge at further
Montebello Forebay analysis
02 Sewer collection intertie and treatment at TIWRP - - Evaluated
separately
03 Decrease underflow from Santa - - Rejected
Monica’'s Charnock Basin to West Coast Basin by sending
Hyperion AWT water to Santa Monica
0O3a | Indirectly decrease underflow from Santa - - Rejected
Monica’'s Charnock Basin to West Coast Basin by increasing
recharge at the WCB Barrier
06 Connect LVL AWTF to and from TIWRP to provide operation - - Evaluated
flexibility separately
09 JWPCP AWT or JWPCP MBR NdN to WBMWD Carson Facility for - - Evaluated
AWT to serve Long Beach separately
010 | JWPCP AWT to Long Beach Area, potential for augmentation at - - Evaluated
Long Beach Groundwater Treatment Plant separately
011 | JWPCP MBR NdN to TIWRP for AWT for injection at the DG - - Evaluated
Barrier or new injection wells in the West Coast Basin separately
012 | JWPCP MBR NdN to LVL AWTF for AWT for injection at the - - Evaluated
Alamitos Barrier or new injection wells in the Central Basin separately

PPS0522201428LAC
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Table 1. Project Concepts and Add-on Projects

Project
Concept Capacity Capacity Initial
Name Description AFY MGD Screening
014 | Dedicated AWT basins at spreading grounds - - Evaluated
separately
015 | JWPCP AWT or JWPCP MBR NdN to WBMWD Carson Facility for - - Rejected
AWT to serve Long Beach
016 | Recharge in West Coast Basin for Regional Brackish Water - - Evaluated
Reclamation Facility separately
017 | Hyperion MBR NdN to JWPCP for AWT - - Rejected
0O17a | Hyperion MBR NdN to JWPCP for AWT and connection to the - - Rejected
Metropolitan Regional Recycled Water Backbone
Notes:
- =not applicable MBR = membrane bioreactor
AFY = acre-foot (feet) per year MGD = million gallon(s) per day
ARC = Albert Robles Center MWD = Metropolitan Water District of Southern California
CBMWD = Central Basin Municipal Water District NdN = nitrification and denitrification
DG = Dominguez Gap RWRF = Regional Water Reclamation Facility
ECL = Edward C. Little TIWRP = Terminal Island Water Reclamation Plant
JWPCP = Joint Water Pollution Control Plant WBMWD = West Basin Municipal Water District

LVL AWTF = Leo J. Vander Lans Advanced Water
Treatment Facility

3. Potential Project Details

A project schematic was developed for each of the Project Concepts and Add-on Projects that were
selected for further analysis (Table 1). Figure 3 is an example project schematic showing the general
location of the following main project components that were included in this Project Concept:

= Source of water

= Advanced treatment
= Replenishment

=  Extraction

The arrows indicate the general connectivity of the system. Summary sheets in Attachment 1 include all
project schematic figures.
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Figure 3. Example of Project Components and Overall Connectivity

WN Whittier Narrows
SJC San Jose Creek
LB Long Beach

Project details were further refined for each Project Concept and Add-on Project based on the capacities of
the project components evaluated in TM 1 (Appendix A). The project details indicate the capacity
limitations and water supply use of each concept. The potential feasibility of the project was evaluated at a
high level based on the following six characteristics:

1) Source water available: amount of supply available

2) Treatment capacity: AWT capacity available

3) Replenishment: groundwater recharge capacity

4) Extraction: groundwater extraction capacity

5) Basin storage: storage needed if no extractions occur for 1 year
6) Demands: water demands that the project could meet

The following two primary indicators were used to evaluate the project capacities and limitations:
1) Hyperion or Los Coyotes WRP effluent usage

2) Overall project limiting constraint based on each of the project components, as well as basin storage
use and water demands met
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Figure 4 shows an example of a Hyperion usage graph that was developed for projects using Hyperion
effluent. The figure shows the following information:

= Total effluent already committed to other uses

= Estimated AWT reject (15% of the project usage)

= Effluent usage by the Project Concept

= Unused effluent up to the current average effluent production of 259 MGD (290,800 AFY)

Hyperion Usage (AFY)

IS

0 50,000 100,000 150,000 200,000 250,000 300,000
@Total Commited 67,900 AFY (61 MGD) @ 15% Reject Water 15,480 AFY (9 MGD)
mProject Usage 65,000 AFY (58 MGD) gUnallocated 142,000 AFY (132 MGD)

Figure 4. Example of Hyperion Effluent Use

Figure 5 shows an example of how the Project Concept capacity was evaluated. The figure presents project
component capacities on a bar chart with two shades of color. The darker shading indicates a good
estimate for potential for expansion (solid color shade) with some uncertainty (lighter color shade). The
solid color indicates a more conservative capacity based on values TM 1 (Appendix A) established, and the
lighter shade of color represent a potential but with a high degree of uncertainty.

The sizes of the Project Concepts were driven by the overall project limiting component. For example, a
Project Concept could have enough recharge and extraction capacity, but the overall project could be
limited by advanced treatment capacity. Therefore, treatment would be the limiting component of the
project, and the potential capacity of recharge and extraction could be reduced to the treatment capacity.
Because annual replenishment is assumed to be constant, and extraction can vary seasonally, extraction
capacity was assumed to be double the recharge capacity to allow for more flexibility with use of the
groundwater storage.

Adjusted project component capacities were used as the basis for estimating the cost of each Project
Concept, as presented on Figure 6. If treatment was the limiting factor in a concept, the other facilities
were scaled down from their maximums to values that would match, or be appropriate for, the limiting
treatment capacity.

Attachment 1 presents project descriptions for each of the Project Concepts listed in Table 1, with the
two graphs presented on Figure 4 and Figure 5.
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Driving project concepts’ capacity

Limitations (AFY)

Treatment

Source Water Volume 181,000

Project component capacity
Recharge Volume 80,000 "_‘\ Project component capacity adjusted to
: a specific capacity driving the overall

Basin Storag 80,000 i
Basir LG 80,000 l project concepts

Extraction Volume

Demands 1 13,000 I
.

0 100,000 200,000

Figure 5. Example of Graph Indicating Potential Project Limitations and Capacities

Limitations (AFY) Potential of the Project (Example P1)

Limitations (AFY)
]

Treatment

‘ Treatment | SIDONIN
Source Water Volume [JEERRGLY Source Water Volume
Extraction Volume Extraction Volum 80,000

Recharge Volume 76,120
Basin Storage [ G0N
Demends 13,000

Recharge Volume

Basin Storage

o

Demands 100,000 200,000

200,000 Costed Project (Example P1)

Limitations (AFY)

' o Treatment | ESIDOIIN
Treatment Limitation Source Water Volume

Recharge (up to treatment capacity) R

— Extraction (up to 2X recharge) Basin Stonsge EEBOO0LT]

Demands 13,000 52,000
0 100,000 200,000

Figure 6. Example of How Initial Capacities Were Reduced for Cost Estimates

4, Project Cost Estimates

Project Concept cost estimates were developed based on the project details and conceptual layouts.
Estimates were used to develop relative costs for project scoring, as Section 5 describes. This section
describes the assumptions and methodology for the cost estimation process, including specific processes
and assumptions associated with the treatment, conveyance, recharge, and extraction.

41 Basis and Assumptions
To develop cost estimates for the Project Concepts, Jacobs used its Conceptual and Parametric Engineering
System (CPES) tool. This planning and design tool is based on successful design and construction projects

collated over the past 20 years into a single design platform. CPES leverages these past project designs to
develop quantity estimates from the bottom up, resulting in a more thorough cost estimate.
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The accuracy of these cost estimates is considered Class 5 as defined by AACE International, which means
they are suitable for a concept screening purpose. The expected cost range is -20 to -50% at the low end
of the spectrum and +50 to +100% at the high end. Lifecycle costs were calculated for a duration of

30 years, based on the treatment facility and pump station design lifespans.

The following points summarize the overarching assumptions used within the CPES tool to develop the
complete cost estimates for each Project Concept:

= Construction cost markups

Contractor overhead (12%)

Profit (10%)

Mobilization, bonds, and insurance (3%)
Contingency (40%)

= (Capital cost

Permitting (1%)

Engineering (6%)

Services during construction (SDC) (6%)
- Commissioning (1%)

= Net present value (NPV) economics
— 30years
— Interest (4.5%)
— Inflation (2.5%)

CPES was used to generate cost estimates for the treatment, conveyance pump stations, and recharge and
extraction well components for each Project Concept. The conveyance pipeline costs were estimated
separately, as Section 4.3 describes.

4.2 Treatment

Process flow diagrams (PFDs) were developed to identify the level of treatment and capacities required for
each Project Concept. The process selection was based on best practices and industry requirements for
groundwater augmentation that include the following unit processes:

=  Membrane filtration

= Reverse osmosis (RO)

= Ultraviolet light advanced oxidation process
=  Post-treatment

= Disinfection

For concepts that include MBR at Hyperion, the MBR system was assumed to serve as the membrane
pretreatment step for RO; for concepts without MBR, microfiltration and ultrafiltration were included at the
AWT for pretreatment before RO. For the raw water augmentation concept (that is, Project Concept P11),
for which the California Division of Drinking Water has not yet defined regulations, additional pretreatment
(ozone and biologically activated carbon) were included based on the San Diego Pure Water project's
treatment process, which has been permitted for reservoir augmentation and is representative of what
could be adequate in the future.

Given the similarities in capacity and final use of the various concepts that require advanced treatment,

six AWT PFDs were developed and used as a basis to prepare AWT costs in CPES. Attachment 2 presents
these PFDs, along with key process design criteria assumptions.
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The MBR process design was selected to meet both the process treatment requirements (for example,
screening) and the reuse water's effluent requirements. Each Project Concept design contains the
following process elements:

* Fine screening provided for primary effluent flows down to 2-millimeter spacing

= Design total solids retention time of 10 days for reliable MBR treatment

= Design forward flow hydraulic retention time (including membrane zone) of 5.9 hours

=  Process design based on the Modified Ludzack-Ettinger process for effective nitrate removal:

— Anoxic zone sized at approximately 20% of bioreactor volume

— Average return sludge pumping rate of 200% of influent flow

— Average internal mixed liquor recycle rate of 250% to support denitrification
— Methanol dosage to meet effluent nitrate requirements

Process and equipment sizing were carried out using Jacobs' Professional Process Design (Pro2D)
software. Pro2D was subsequently linked to CPES to develop the cost estimates for each Project Concept.

4.3 Conveyance

The conveyance pipeline alignments were developed by conducting a desktop study and aligning
pipelines from inlet to outlet locations for each Project Concept using existing roads to estimate pipeline
lengths. To identify the most effective pipe alignments, however, pipe routing studies are recommended
for future analysis.

The conveyance cost estimate is based on the following assumptions:
= Pipe material is welded steel pipe.
= Open-cutinstallation will be used throughout the pipeline alignment.

= Tunneling installation will be implemented at locations of major freeway, highway, railroad, and river
crossings, including a 50-foot buffer.

The unit costs used for the conveyance pipelines cost estimate used the LADWP Trunk Line Design Group
Design Manual, Chapter 3, Section K, Table 1 (LADWP 2019a) unit costs for welded steel pipe and
open-cut or tunneling pipeline installation. The unit cost for open-cut installation for welded steel
pipelines less than 30 inches in diameter was assumed to be $25 per diameter inch per foot of pipe length
(dia-in/ft). The unit cost of open-cut installation for welded steel pipelines equal to or greater than

30 inches in diameter was assumed to be $37 per dia-in/ft. The unit cost of tunneling pipelines at major
river, railroad, and freeway and highway crossings was assumed to be $125 per dia-in/ft.

Pipe diameters were calculated using both the continuity equation and the Hazen-Williams equation. The
continuity equation calculated pipe diameter based on flow rate, pipe length, and a maximum velocity of
5 feet per second. A second diameter was calculated using an assumed maximum head loss of 3 feet per
1,000 feet of pipeline using the Hazen-Williams friction loss equation where the Hazen-Williams Constant,
C, was assumed to be 130 for a conservative value for new steel pipe. The maximum diameter was used to
round up to the nearest manufactured welded steel pipe diameter size in inches. The final estimated
pipeline diameter designated the open-cut installation unit cost. The total construction cost was
calculated for each Project Concept using the estimated pipe length, estimated pipe diameter, and
respective unit cost for installation of welded steel. The operation and maintenance (O&M) cost was
assumed to be 0.5% of the total construction cost for each of the conveyance pipelines.
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Existing recycled water distribution was considered for conveyance of tertiary treated water. Where
existing recycled water distribution exists, the calculated pipeline diameter was compared to the diameter
of the existing pipeline. If the existing recycled water pipeline had a diameter equal to or greater than the
calculated pipeline diameter required to convey the flow considered, it was assumed the existing system
has enough capacity, and thus no new conveyance would be needed. If the existing recycled water
distribution pipeline diameter was less than the calculated pipeline diameter, then it was assumed a new
conveyance pipeline would be installed to meet the capacity needed.

For Project Concepts that incorporated the use of well sites for recharge and extraction, the length of
conveyance piping needed in between the wells was estimated using the number of wells and well spacing
assumed for each well site. The same methodology for calculating pipe diameter was used for the major
trunk line. All well piping was calculated to be under 30 inches in diameter and assumed to be open-cut
installation.

Pump station cost estimates were developed by determining approximate discharge head requirements
based on logical locations for placement of conveyance pump stations along the pipeline alignments.
Multiple sequential pump stations were assumed in cases where conveyance required high head, long
distances with a variety of high and low points, or both. Generally, total dynamic head of the pump
stations was kept at less than 140 pounds per square inch (psi). The number of pumps was estimated
based on flow rate and horsepower with a single standby pump.

4.4 Recharge and Extraction

Recharge and extraction costs were primarily based on installation and O&M of the wells. Postextraction
groundwater treatment was not considered at this point in the planning process. For new LADWP
wellfields costs, the same assumptions the Draft Groundwater Development and Augmentation Plan
(GDAP) Report (LADWP 2019b) presented were also applied to this analysis. These assumptions include
the following:

=  Well total depths

= Screen intervals

=  Static water levels

=  Pumping water level

= Estimated water levels during injection

Injection well sites were assumed to be completed with below-grade wellhead vaults to house the
following components:

=  Wellhead

= Discharge piping

=  Flow meter

= Control valve(s)

=  Pressure transmitters

= Traffic-rated waterproof access hatches

This wellhead completion is similar to injection wells designed for Orange County Water District, which was
assumed to be a comparable application. The unit costs for injection well drilling and construction were
obtained from engineering estimates prepared for similar projects in California and escalated to current costs.
Unit costs were adjusted for proposed well depths and diameters. The costs associated with injection wells
based on well depths, inject interval, and estimated water levels ranged from $1,036,000 to $1,533,000.

12 FINAL PPS0522201428LAC



Technical Memorandum 2 — Project Concepts — Final

Extraction well sites were assumed to be constructed with above-grade wellhead completions and a
concrete pad equipped with vertical line-shaft turbine pump and motors. Wellhead discharge piping was
assumed to include the following:

=  Flow meter

= Butterfly valve

=  Checkvalve

= Control valve(s)

=  Pressure gauge

=  Sample tap

= Air vacuum and release valve

The costs associated with extraction wells based on well depths, extraction interval, and estimated water
levels ranged from $813,000 to $2,341,000.

A precast electrical control building was assumed to house the electrical and instrumentation and controls
equipment. Unit costs for extraction well drilling and construction were obtained from a contractor bid
estimate for a similar well design in California (dated 2018), and these unit costs were also adjusted for
proposed well depths and diameters. Horsepower requirements for each extraction well were estimated
based on the pumping water levels from the Draft GDAP Report and an assumed system pressure of

30 psi. The unit costs associated with vertical line-shaft turbine pump, motor, column pipe, and discharge
head for each extraction well were obtained from budgetary costs pump suppliers provided for other
wellfield projects in California with similar flow rate and horsepower requirements (dated 2011 to 2018)
and escalated to current costs.

Allowances were assumed for instrumentation and controls (10%), mechanical (5%), and electrical (15%)
for both extraction and injection well sites. The unit costs for mechanical wellhead improvements (piping,
flow meter, and valving) were obtained from 2019 RSMeans (Gordian 2019), and a 10% allowance was
assumed to account for miscellaneous pipes and fittings.

The following assumptions for O&M were considered:

= Mechanical integrity testing would be conducted on the injection wells every 5 years.
= The injection and extraction wells would be redeveloped every 5 years.

» The packer would be replaced in the injection wells every 10 years.

= The pump, motor, or both in the extraction wells would be replaced every 15 years.

4.5 Cost Estimate Summary

Project costs were developed to score and compare projects relative to each other. Project Concept

estimates were developed based on treatment, conveyance, recharge, and extraction needs identified for
each concept. The cost estimates also accounted for contractor markups associated with overhead, profit,
and insurance, as well as contingency costs. The nonconstruction costs considered included the following:

= Permitting

= Engineering

= SDC

= Commissioning
= Startup

Project Concept estimates were converted to a relative cost based on project P1 (cost estimates for each
Project Concept were divided by the cost of Project Concept P1). P1 is a robust Project Concept that
includes many necessary attributes to accomplish the Joint Master Plan goals. Figure 7 shows the scaled
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cost ratios for each of the Project Concepts where Project Concepts P2, P3, and P6 have very similar cost
ratios to Project Concept P1, and Project Concept P8 is the costliest.

Project Concepts P14a and P14b were not analyzed due to lack of available information. Project Concept
P10 was not analyzed because it is an Add-on Project, and costs would vary depending on the Project
Concept it is combined with.

When comparing the costs, project size, and attributes, Project Concepts P1, P2, P3, P6, and P7 are the
most comparable. Project Concept P7 considers the highest treatment flow at 78,500 AFY, compared to
that of 65,000 AFY for the other four Project Concepts.

Project Concept Cost Ratios
1.60 1.54

1.40
1.20
1.20

1.00 1.00 0.99

1.02
1.00
0.80 0.70
0.6
0.4 033 31
0.2 0.16
. 0.01 0.01 0.02 0.04
0.00 01 001 002 00
PL P2 P3 P4 P5 P6 P7 P8 P9

P11 P12 P13a P13b P13c P1l4a Pl4b

Cost Ratio (scaled per P1)
o

o
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Cost was not evaluated
Cost was not evaluated

Cost was not evaluated

o
iy
o

Figure 7. Cost Estimates Relative to P1

5. Project Selection and Decision Science

The ultimate objective of the project selection process was to identify up to five implementable projects
for further development. As Section 2 described, a number of Project Concepts were developed (to less
than 5% design concepts) and initially screened based on overall feasibility and discussion among the
Joint Master Plan team. The Project Concepts were scored and ranked in an iterative process to
collaboratively determine which should be selected for further development and serve as the overall
recommended projects in the Joint Master Plan. Based on discussions, 17 Project Concepts (listed in
Table 1) were selected for screening. This section describes the decision science methodology behind the
selection process.

Decision science is a way to make the best possible decision based on the best currently available data. It
can be described as a collection of techniques, including the following:

= Concept analysis

=  Simulation modeling

= Cost and benefit analysis
= MODA

= Statistical analysis
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Decision science provides transparency and a structured and defensible decision-making process.

MODA was used as the decision science method for selecting preferred projects for the Joint Master Plan.
The following steps were used in the decision-making process:

1) Define the project and options — Described in Section 2, this step defined all the Project Concepts that
would be considered in the selection process.

2) Define the evaluation criteria — Based on multiple Joint Master Plan team discussions, the criteria list
determined the different dimensions used to evaluate the projects (for example, cost, ability to meet
basin demands, and time to implement the project).

3) Determine the performance metric for each evaluation criterion and each project — Once the criteria or
dimensions to evaluate the projects were known, it was necessary to measure each criterion for each
project. Measurements can be quantitative or qualitative (for example, basin recharge per year in AFY,
cost of the project in dollars, number of years to conclude, and permitting difficulty).

4) Transform the different performance metric units into a unitless value score — The goal of this step
was to have consistency across the multiple possible units identified under the performance metric
step. The transformation consisted of converting the performance metric to a percentage of the range
of values observed. For example, if a metric had a range from 10,000 to 110,000 AFY, 10,000 AFY
would now have a 0% unitless score, and 110,000 AFY would have a 100% score.

5) Weight the criteria — Once all criteria were measured and consistent units derived (0% to 100%), a
weight was applied to each criterion as a function of the importance given to that item. Weights can be
different and a function of Joint Master Plan team preferences or overall project goals, or they could
be used to understand different scenarios.

6) Rank projects based on project scores — Project scores were obtained by adding the product of the
project unitless value score and the weight of each criterion. Once a score was obtained for each
Project Concept, the projects were ranked.

7) Conduct a consensus discussion including a sensitivity analysis and score refinement — With the ranks
and scenarios available, the full Joint Master Plan team reviewed scoring and discussed the options
and impacts of different criteria priorities.

8) Make a decision — The decision was the last step, when all relevant options and scenarios were
evaluated, important aspects of the analyses were covered, and the Joint Master Plan team reached
consensus on the best projects to carry forward.

The following subsections further explain the key decision-making steps.

5.1 Multi-objective Decision Analysis

A MODA process was used to rank the Project Concepts according to the weighted criteria from the Joint
Master Plan team and the performance of each project against the criteria (project score).

The MODA process is a decision science evaluation method used to aid the decision-making process and
considers both financial (cost) and nonfinancial criteria. The nonfinancial criteria are defined to establish a
common understanding of how they would apply to the Project Concepts, and measurement scales are
assigned to score the performance of each project relative to each criterion. The relative importance of
each criterion is then established via weighting factors. LADWP and WRD were asked to weight the set of
criteria. The weightings, along with further refined project costs, enabled the Joint Master Plan partners to
consider the benefits of the potential projects relative to their estimated costs.
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5.2 Criteria

The following six criteria were defined to be the most relevant and important for the evaluation of the
projects:

1) Joint Master Plan objectives — Measure of how well the project meets the Joint Master Plan needs,
purpose, and objectives. Among many criteria, the following subcriteria define how well a project
meets the Joint Master Plan objectives:

a) Use of full pumping rights by pumpers in the WRD service area
b) Identification and development of new replenishment sources and locations available to WRD
¢) 100% reliance on groundwater by 2040 within the WRD service area

d) Reduction of imported water purchases by 50% by 2025 (LADWP goals for the city of Los
Angeles). Based on recent imported water values (MWD 2018), the target translates into
approximately 223,500 AFY (50% of 447,000 AFY, the recent purchased imported water amount)

e) Recycling 100% of wastewater from Hyperion WRP by 2035 (LADWP goal)

2) Cost - The cost of a project is a significant criterion in the ranking and selection of the best projects. A
high-level net present value (capital plus O&M costs) assuming 30 years, at 4.5% interest rate, with
2.5% inflation was used to develop the cost estimates. Section 4 provides more detail. These planning
level cost estimates should not be regarded as absolute values but are rather intended to enable
relative comparisons between the projects; therefore, all costs were ranked and proportionally
assigned a value between 0% and 100% of the cost range.

3) Permitting difficulty — This is a relative indicator of whether a project is expected to face permitting
hurdles or will require significant time to permit, resulting in delays.

4) Regulatory pathway — Dependency of project implementation on future regulations.

5) Institutional complexity — Project implementation requires coordination with several other agencies
and is based on the number of agencies involved, number of agreements required, rights-of-way
requirements, and political considerations.

6) Potential project phasing — Ability of the project to be implemented in phases.
5.3 Project Metrics

Project metrics measure the performance of each Project Concept with respect to each of the criteria
defined under Subsection 5.2. Metrics can be quantitative (for example, total recharge per year or cost of a
project) or qualitative (for example, high, medium, or low benefits). Each metric was transformed into a
unitless value score. A linear transformation converted metrics to unitless values by assigning 0% to the
lowest metric value and 100% to the highest metric value, and interpolating all the other values between.
This was done for consistency across the different metrics and to allow the application of weights to each
of the criteria.

The bases for the project metrics for the criteria are as follows:

»= Joint Master Plan objectives — Quantitative metric, where a higher metric value is favorable for project
selection. The metric was the average of all normalized subitems Subsection 5.2 described.

» Cost— Quantitative metric, where a higher metric value is favorable for project selection. The metric
was a high-level cost estimate determined under Section 4.
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= Permitting difficulty — Qualitative metric, where a higher metric value is detrimental to a project being
selected.

= Regulatory pathway — Qualitative metric, where a higher metric value is detrimental to a project being
selected.

= Institutional complexity — Qualitative metric, where a higher metric value is detrimental to a project
being selected.

= Potential project phasing — Quantitative metric, where a higher metric value is favorable for project
selection.

Table 2 shows the metric values for each criterion and each Project Concept evaluated. The project index
(P1, P2, P3...) corresponds to the project index Table 1 presented. Green values in the table indicate that
a higher value would be beneficial for the project (for example, a project with a higher basin
replenishment volume would be more likely to be selected). Red values in the table indicate that a higher
value would be detrimental to the project (for example, a project with high costs would have less chance
of being selected).

Metric 2 in Table 2 is a relative cost metric. Project costs were computed as Section 4 described and then
comparatively used as a fraction of the project P1 cost.

5.4 Criteria Weighting

Each criterion can have a different importance. For example, the project’'s overarching goals might give
preference to less expensive projects, even if those projects rank higher for other criteria. Therefore, it is
necessary to determine how relevant each criterion is, and its relative importance to the overall project
goals. WRD and LADWP provided weightings for each of the criteria that best represented each
organization's priorities. An average of these weightings was applied to each criterion to indicate their
combined relative importance. Through this structure, it is possible to create what-if scenarios, where
weights are shifted among criteria to understand their individual sensitivity to the project rankings. The
Joint Master Plan team conducted this exercise during one of the project workshops.
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Table 2. Project Metrics

Metric P1 P2 P3 P4 P5 Pé6 P7 P8 P9 P10 P11 P12 P13a P13b P13c P14a P14b
1. Joint Master Plan objectives (a through e): Average of the normalized metrics 1ato 1
a) Basin extractions (AFY) 65,000 65,000 54,500 11,200 11,200 65,000 41,400 90,000 9,500 0 0 0 0 0 0 0 0
b) Basin replenishment using new facilities (AFY) 65,000 65,000 65,000 11,200 0 16,600 10,000 58,600 4,700 0 0 0 0 17,000 13,000 0 16,900
¢) Imported water offset in the basin, excluding Los 13,000 13,000 10,500 7,000 11,200 65,000 40,000 90,000 9,500 0 0 0 4,500 0 13,000 40,000 22,500
Angeles (AFY by 2040)
d) Imported water reduction for LADWP related to 0.233 0.233 0.244 0.019 0 0 0.172 0 0 0 0.351 0 0 0 0 4.294 0
target (% of target reduction)
e) Hyperion usage (AFY by 2035) 65,000 65,000 65,000 11,200 11,200 65,000 41,400 33,600 0 0 78,470 0 0 0 0 0 0
2. NPV capital cost presented as a fraction of P1 NPV 1 1 0.99 0.33 0.31 1.02 0.7 1.54 0.16 1.54 1.2 0.01 0.01 0.02 0.04 1.54 1.54
cost
3. Permitting difficulty: 3 3 3 3 3 3 3 3 4 0 5 0 3 3 3 5 5
— CEQA, NEPA, and other permits: Scale 0-5
4. Undefined regulatory pathways: Scale 0-2 1 2 1 1 1 1 1 1 1 0 2 0 0 0 0 2 2
5. Institutional complexity: Scale 0-2 1 1 1 1 0 1 1 2 0 0 2 0 0 0 0 2 2
6. Can the project be phased and still achieve significant 7 5 12 6 2 6 4 14 3 0 0 0 1 3 4 0 4
benefits? No. of different locations for recharge and
extraction (count of new facilities)
Notes:
Green values represent metrics where a higher value is favorable to project selection.
Red values represent metrics where a higher value is detrimental to project selection.
CEQA = California Environmental Quality Act
NEPA = National Environmental Policy Act
No. = number
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Table 3. Weight Structure of the Scenarios Considered in the Project Concept Selection

Weight Structure Scenarios
Permitting Project
Weight | Institutional | Goals at
Set at the | Weight Set the
Average | Maximum at the Maximum
WRD and of Its Maximum of | of Their Cost
LADWP Range Its Range Range (%)
Base from from from from
Structure | 5% to 7.5% to 42.5%to | 27.5%to | WRD | LADWP
Criteria (%) 15% 15% 50% 35% (%) (%)
1. Joint Master Plan objectives, 42.5 38.0 391 50.02 38.1 40.0 45.0
including:
a) Use of full pumping rights - - - - - - -
by pumpers (WRD)
b) New replenishment sources - - - - - - -
available to WRD
c) 100% reliance on - - - - - - -
groundwater by 2040
(WRD)
d) Reduce purchased imported - - - - - - -
water
e) Recycle 100% of wastewater - - - - - - -
from Hyperion
2. Cost 275 24.6 253 239 35.0° 25.0 30.0
3. Permitting difficulty 5.0 15.0° 4.6 4.3 4.5 5.0 5.0
4. Regulatory pathway 7.5 6.7 6.9 6.5 6.7 10.0 5.0
5. Institutional complexity 7.5 6.7 15.02 6.5 6.7 10.0 5.0
6. Potential project phasing 10.0 89 9.2 8.7 9.0 10.0 10.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 | 100.0

@Values changed from baseline weight structure.

When weighting values were changed from the baseline weight structure Table 3 presents (for example,
permitting scenario had a 15% weight on permitting instead of 5%), the remaining weights were adjusted
proportionally to their weights in the baseline weight structure.

5.5 Project Scores and Ranking

The final Project Concept score was determined by the sum of the unitless value scores with weights
applied to them. Projects were ranked based on their scores (metrics with weights assigned to each one of
the evaluation criteria). Seven different weighting scenarios shown in Table 3 were used to understand the
sensitivity of project ranking due to different criteria.
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The first step in the project ranking process was based on project scoring. Scores were developed by
multiplying the unitless value score by the weight assigned to the criterion, and then adding the values for
all of the criteria. Equation 1 shows how the score for each project was computed:

c

Uy = ) Ty

j=1

Equation 1. Calculation of Project Concept Score

Where:

up= Project (“p") score

j= Metric criteria

c= Number of metric criteria (six)

v= Project metric value

p = Project Concept

w= Weight

Figure 8 shows the results of the MODA analysis for the average WRD and LADWP weight scenarios, also
referred as the baseline weight structure scenario. The highest score in the chart is the project with the
most overall benefits when all metrics and weights are considered. The figure also shows the contribution

of each criterion to the overall score of each project. A table on the right side of Figure 8 shows the rank of
the projects and the main water source.

Rank# Project Main Source

. . P3 Hyperion
. Relative Project Scores P13c  Los Coyotes
% P13b  Los Coyotes
P1 Hyperion
80 P12 Other

P13a  Los Coyotes
P6 Hyperion
P8 Hyperion
P2 Hyperion
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Figure 8. Project Scores for the Average WRD and LADWP Baseline Weight Scenarios
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The MODA sensitivity analysis revealed that a few projects were consistently ranked in the top
three positions regardless of the criteria weighting. Those projects are:

= P1-Hyperion AWT with recharge at Montebello Forebay, new spreading grounds and Confluence
area, and extraction at Confluence area

= P3-Hyperion AWT with recharge and extraction at Confluence, Clovis, Manhattan, Slauson, and Soto
areas

= P13 a,b,c-Los Coyotes WRP Project Concepts
= P12 -Connect WBMWD and CBMWD recycled water distribution systems

Table 4 shows the MODA results for the different weighting scenarios. Although Table 4 lists all project
rankings for all of the weighting scenarios, it can be difficult to identify projects that are consistently in the
top rankings. Figure 9 was developed to summarize how often a Project Concept would appear at a given
rank; it multiplies the number of times a project appeared in a given rank by the rank value. This approach
allows for a better view of the project ranking across different weighting scenarios. The smallest, top bars
on Figure 9 represent the best Project Concepts.

Table 4. Project Concept Ranking for the Different Weighting Scenarios

Average Permitting | Institutional | Project Goals Cost
WRD and from from from from
Rank No. LADWP 5% to 15% | 7.5% to 15% | 42.5% to 50% | 27.5% to 35% WRD LADWP
1 P3 P12 P13c P3 P13c P13c P3
2 P13c P3 P13b P1 P13b P13b P13c
3 P13b P13c P12 P8 P12 P3 P1
4 P1 P13b P3 P6 P13a P12 P13b
5 P12 P1 P13a P13c P3 P13a P12
6 P13a P13a P1 P2 Po P1 P8
7 P6 P6 P9 P13b P1 P6 P6
8 P8 P8 P6 P12 P5 P8 P2
9 P2 P2 P5 P7 P4 P9 P13a
10 P9 P7 P2 P13a P6 P5 P7
11 P7 P5 P7 P9 P7 P7 Po
12 P5 P4 P4 P4 P2 P2 P4
13 P4 P9 P8 P5 P8 P4 P5
14 P10 P10 P10 P10 P10 P10 P11
15 P11 P11 P11 P11 P11 P11 P10
16 P14a P14a P14a P14a P14a P14a P14a
17 P14b P14b P14b P14b P14b P14b P14b
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Ranking of Project Concepts

Lowest values on the scale are the projects that appeared more frequently at the top of
the ranks
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Figure 9. Overall Ranking of Projects, Considering All Seven Weighting Scenarios

Project Concept 13 was related to the usage of the Los Coyotes WRP flows, and it had three variations: a, b,
and c. Project Concept 12 was focused on closing gaps in the recycled water pipeline connectivity for a
regional system. These two projects ranked high on all weighting scenarios mainly because of the high
cost-to-benefit ratio in comparison with other Project Concepts.

Project Concepts 1 and 2 also ranked high on all weighting scenarios because both projects have Hyperion
as the main source of water. Both projects are ranked high mainly because of their abilities to meet the
project objectives.

5.6 Consensus Discussion and Decision

Workshop 2 was held on August 8, 2019, to review the final list of Project Concepts and the project
screening process, and to select projects for further development. The primary purpose of the workshop
was to review the initial results of the screening and identify refinements needed to the assumptions or
project scoring. Based on the group discussion, the following refinements were made to the MODA scores
that led to the results presented in Table 4 and on Figures 8 and 9:

= The size of project P13a was initially limited by the 2,000-AFY available treatment capacity at LVL
AWTF, which was limiting the score for use in basin replenishment using new facilities and the
imported water offset. WRD provided updated information that LVL AWTF has an available treatment
capacity of 4,000 to 4,500 AFY. This score was adjusted for project P13a.

= Project P2 received a poor score for undefined regulatory capacity because existing regulations are
not in place for raw water augmentation. This score was improved because regulations are now
scheduled to be in place by 2023 and are thus expected to exist by the time the project would be
implemented.
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= Project P2 received a poor score for institutional complexity due to the coordination required with
Metropolitan. In July 2019, LADWP and Metropolitan signed a Letter of Intent (LOI) to collaborate on
advanced water delivery systems between Metropolitan and LADWP. As a result of this LOI and
continued collaboration between LADWP and Metropolitan, the score for institutional complexity for
this project improved.

The Joint Master Plan team reached consensus about the projects that should be carried forward after
reviewing the MODA analysis, the different components that would result in the final Project Concept
goals, the weight structures, and the metrics of each criterion.

Nine projects were selected from the initial 17 projects considered in the MODA analysis. Table 5 presents
the updated project status after the Joint Master Plan team workshop discussions.

Table 5. Project Concepts after the Joint Master Plan Team Workshop Discussions

Project

Description

Results

Reasoning

P1

Hyperion WRP flows are advanced treated at new Hyperion
WRP AWT for injection and extraction at new Confluence
area and spreading at Montebello Forebay and new
spreading facilities at Los Angeles Forebay and Beverly.
Confluence recharge capacity was limited to 40,000 AFY to
account for years that the city of Los Angeles might not have
demands for more than 40,000 AFY. Assumes that

13,000 AFY of imported water demands could be offset with
more extraction from existing wells in the Central Basin. This
project is limited by the advanced treatment capacity at
Hyperion WRP.

Selected

High scoring

P2

Hyperion WRP flows are advanced treated at new Hyperion
WRP AWT for injection and extraction at new Confluence
area and spreading at Montebello Forebay. Additional flows
are sent to the Metropolitan Regional Recycled Water
Backbone Pipeline. This project assumes that Confluence
extraction targets (at minimum, equal to recharge volume)
will be achievable due to the connection with the
Metropolitan Regional Recycled Water Backbone Pipeline.
This project is limited by the advanced treatment capacity at
Hyperion WRP.

Selected

High scoring

P3

Hyperion WRP flows are advanced treated at new Hyperion
WRP AWT for injection and extraction at new Confluence,
Clovis, Soto, Slauson, and Manhattan areas. Recharge at
Confluence location assumed to be 40,000 AFY. Assumes
that 10,500 AFY of imported water demands could be offset
with more extraction from existing wells in the Central Basin.
This project is limited by the advanced treatment capacity at
Hyperion WRP.

Selected

High scoring

P4

Hyperion MBR NdN flows are advanced treated at ECL for
injection and extraction at Clovis and Manhattan areas. This
project is limited by the available expansion capacity at ECL.

Removed

AWT at Hyperion WRP is
preferred

P5

Hyperion MBR NdN flows are advanced treated at ECL for
injection at the WCB Barrier. This project is limited by
treatment capacity.

Selected

Need to maintain flows to
WCB Barrier
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Table 5. Project Concepts after the Joint Master Plan Team Workshop Discussions

put into CBMWD for delivery to ARC to be advanced treated
and recharged at Montebello Forebay.

Project Description Results Reasoning
P6 Hyperion WRP flows are advanced treated at new Hyperion | Removed Project does not help to
WRP AWT for injection at WCB and DG Barriers. New injection offset Los Angeles
and extraction facilities are constructed along the imported water demand
conveyance route. An existing 42-inch-diameter pipeline
from Hyperion to Carson RWRF could be used. This project is
limited by treatment capacity at Hyperion WRP.
pP7 Hyperion MBR NdN flows are advanced treated at Carson Removed AWT at Hyperion WRP is
RWREF for injection at DG Barrier and used to feed the Harbor preferred, but project does
area’s advanced treated recycled water demands. Extraction not help to offset Los
would be used to meet demands upstream of Dominguez Angeles imported water
Barrier. Project is limited by storage capacity. demand
P8 Hyperion MBR NdN and JWPCP flows are advanced treated | Removed AWT at Hyperion WRP is
at Carson RWRF. Hyperion flows would be conveyed through preferred, but additional
the current recycled water pipeline (42-inch diameter). flows from JWPCP are not
Carson RWRF would be expanded to 97 MGD. Land is feasible
potentially available for above-ground storage to
accommodate diurnal flow variations.
P9 Los Coyotes WRP flows are advanced treated at new Los Removed AWT at Los Coyotes WRP is
Coyotes WRP AWT for injection at Alamitos Barrier with new not feasible
injection and extraction in Long Beach.
P10 |An Add-on Project that would site new injection and Selected To be incorporated with
extraction facilities along the main AWT pipeline alignment. resulting project
P11 Hyperion WRP flows are advanced treated at new Hyperion | Removed Low scoring; standalone
WRP AWT and conveyed to Los Angeles Aqueduct Filtration project does not meet
Plant for raw water augmentation. This project is limited by replenishment and
the advanced treatment capacity at Hyperion WRP. extraction goals of the Joint
Conveyance for this project was not evaluated. Master Plan
P12 |Connect WBMWD and CBMWD recycled water distribution Selected To be incorporated with
systems for improved connectivity. resulting project
P13a |Los Coyotes WRP flows are advanced treated at LVL AWTF Selected Can be combined with P13b
for injection at the Alamitos Barrier. Assumes use of existing and P13c
extraction facilities.
P13b |Los Coyotes WRP flows are conveyed to Montebello Forebay |Selected High scoring
for spreading. Assumes use of existing extraction facilities.
P13c |Los Coyotes WRP flows are advanced treated at ARC for Selected High scoring
spreading and injection at Montebello Forebay. Assumes use
of existing extraction facilities.
P14a |Los Angeles River flows are advanced treated (undefined Removed Low scoring; concept needs
location) for injection into the Central Basin. more information to
evaluate
P14b |Los Angeles River flows are treated to Title 22 standards and | Removed Low scoring; concept needs

more information to
evaluate
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After refinements to the MODA scores, workshop participants discussed combining aspects of the similar,
high-scoring nine projects selected into two distinct projects, thereby maximizing the benefits of the
resulting projects. Based on this discussion, the following projects were developed to serve as the overall
recommended projects in the Joint Master Plan:

=  Hyperion WRP Project: Projects P1, P2, P3, P5, and P10 were combined into one project, with a focus
on maximizing the use of Hyperion WRP flows through injection and extraction in the Central Basin,
spreading at the Montebello Forebay and siting of new spreading facilities, and with excess flows
connected to the Metropolitan advanced treated recycled water backbone conveyance system.
Maintaining existing flows to ECL for injection at the WCB Barrier is assumed. Figure 10 shows a
conceptual overview of this project.

= Los Coyotes WRP Project: Projects P12, P13a, P13b, and P13c were combined into one project, with a
focus on finding the best use of available Los Coyotes WRP flows. The project will evaluate whether
Los Coyotes flows should be sent north to the Montebello Forebay, or south for AWT at LVL AWTF for
injection at the Alamitos Barrier or new injection and extraction facilities in the Long Beach area. If the
flows are best used by going south toward Long Beach, then connection of the WBMWD and CBMWD
recycled water conveyance systems would be considered to convey flows using existing conveyance
infrastructure. Figure 11 shows a conceptual overview of this project.

-
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Figure 10. Conceptual Overview of the Hyperion Water Reclamation Plant Project
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Figure 11. Conceptual Overview of the Los Coyotes Water Reclamation Plant Project

6. Summary and Next Steps

The system components TM 1 identified were used to develop 30 Project Concepts and Add-on Projects.
These Project Concepts were initially screened based on overall feasibility and discussion among the Joint
Master Plan team. After screening, the remaining 17 Project Concepts were scored and ranked in an
iterative process to collaboratively determine which should be selected for further development.

Workshop 2 was held to present the initial Project Concept ranking and discuss refinements with the Joint
Master Plan team. After refinements to the MODA scores, nine projects were combined into two distinct
projects: (1) Hyperion WRP Project and (2) Los Coyotes WRP Project.

The following next steps are recommended for project development:

= Groundwater modeling: Groundwater modeling is recommended to understand the range of
replenishment and extraction that can be achieved with each project. The groundwater modeling
conducted under Task 1 provided a conservative estimate of the lower bound for volumes that could
be replenished and extracted. Additional analysis is needed to understand maximum volumes that can
be achieved. Modeling can also be used to run and optimize storage management scenarios. Particle
tracking is also recommended to understand the potential impacts to known contamination sites.
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= Hyperion Backbone route development: The Hyperion Backbone route is an important component of
the Hyperion WRP Project for logistics, cost, and phasing of the project. This pipeline will be a major
cost component and provide a basis for smaller conveyance lines needed to connect to the
replenishment facilities. Aside from cost, route development and selection should be based on other
factors, including constructability, environmental impacts, and utility conflicts.

= Hyperion non-Backbone conceptual conveyance design: Based on selection of the preferred
Hyperion Backbone concept, conceptual alignments for conveyance to the replenishment facilities are
needed to estimate conveyance costs.

= En route injection facilities: Based on selection of the preferred Hyperion Backbone concept and using
information from the groundwater model, potential injection sites should be identified along the
Backbone alignment to provide opportunities for additional recharge within the West Coast Basin and
Central Basin.

= Hyperion WRP Project replenishment and extraction siting study: To build upon the facility locations
the GDAP Report identified, it is recommended to verify the viability of these properties and identify
potential alternative sites. The Hyperion WRP Project also includes new spreading grounds in the Los
Angeles Forebay for which suitable property needs to be identified.

= Postextraction treatment requirements: Based on water quality data and known contaminants near
proposed extraction facilities, treatment may be required prior to the distribution of potable water.

= Los Coyotes WRP Project Concepts analysis: A concepts analysis is needed to determine the best use
of available flows from the Los Coyotes WRP. Flows may be directed north for injection and spreading,
or injection in the Alamitos Barrier or in Long Beach. Based on the outcome of this analysis, evaluation
of existing conveyance and treatment infrastructure is needed.
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Project P1: Hyperion AWT with recharge at Montebello Forebay, new spreading grounds, and Confluence and extraction at Confluence

Potential Project Size: 65000 AFY (58 MGD)

Potential Limitation: Treatment

Hyperion Usage (AFY)

I

0 50,000 100,000 150,000 200,000 250,000 300,000
0 50 100 150 200 250MGD

@ Total Commite(‘jl] 67900 AFY (61 MGD)
B 15% Reject Water 15480 AFY (9 MGD)
M Project Usage 65000 AFY (58 MGD)
OUnallocated 142000 AFY (132 MGD)

Limitations (AFY)

Treatment

Source Water Volume 181,000
Extraction Volume
Recharge Volume 80,000

Basin Storage 80,000
Demands “Jill13,000

0 100,000 > 200,000

Project Details: Hyperion AWT to the Montebello FB recharge with the Confluence area as main extraction location. Presented as Item #3 on the June 13th meeting.

Demands: Central Basin imported demands north of the 105 freeway (13,000 AFY), excludes City of LA.

Basin Storage: This project could be limited by groundwater storage if extraction at Confluence/Montebello forebay areas is less than the recharge.

Recharge: Montebello Forebay spreading grounds and Confluence locations are limited by the extraction amounts. Recharge could be greater at spreading grounds. Montebello Forebay spreading.
Beverly Parcel recharge project. New Spreading grounds upstream or west of the Montebello FB.

Extraction: Only extractions at Confluence were considered, potential to extract in current Central Basin wells need to be evaluated

Source Water: Hyperion

Treatment: New Hyperion WRP MBR NdN AWTF. Limiting factor could be above ground storage at Hyperion (Assuming that 14 MG of primary storage is possible based on Hyperion Reuse Feasibility
Study) and assuming that a minimum of 20 MGD flows through the secondary treatment at any time (20 MGD flow needs further evaluation)

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P2: Hyperion AWT with recharge at Montebello Forebay and Confluence area, excess advanced treated flows to MWD

Regional Recycled Water System, and extraction at Confluence
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Potential Project Size: 65000 AFY (58 MGD)

Potential Limitation: Treatment

Hyperion Usage (AFY)

I

0 50,000 100,000 150,000 200,000 250,000 300,000
0 50 100 150 200 250™M¢P

@Total Commitec‘n67900 AFY (61 MGD)
B 15% Reject Water 15480 AFY (9 MGD)
M Project Usage 65000 AFY (58 MGD)
OUnallocated 142000 AFY (132 MGD)

Limitations (AFY)

Treatment

Source Water Volume 181,000
Extraction Volume
Recharge Volume 110,000

Basin Storage 97,000
Demands “ 13,000

o

100,000 > 200,000

Project Details: Hyperion AWT to the Confluence area, Montebello FB, and MWD Regional Recycled Water System. Presented as Item #4 on the June 13th meeting.

Demands: Central Basin imported demands north of the 105 freeway (13,000 AFY), excludes City of LA

Basin Storage: This project increases the consistency of exports from the confluence and Montebello forebay area (Based on connection with MWD pipeline) increasing the recharge capability of these

areas

Recharge: Assumes that the connection to the MWD Recycled Water pipeline will result in more consistent extraction from Confluence. Montebello Forebay spreading grounds and Confluence locations

are limited by the extraction amounts

Extraction: Assuming extractions to demands and to MWD Recycled Water pipeline will be at Confluence, potential to extract from current Central Basin wells (needs to be evaluated).

Source Water: Hyperion

Treatment: New Hyperion WRP MBR NdN AWTF. Limiting factor could be above ground storage at Hyperion (Assuming that 14 MG of primary storage is possible based on Hyperion Reuse Feasibility

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF

(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P3: Hyperion AWT with recharge and extraction at Confluence, Clovis, Manhattan, Slauson, and Soto

Potential Project Size: 54500 AFY (49 MGD)

Potential Limitation: Basin Storage

Hyperion Usage (AFY)

0 50,000 100,000 150,000 200,000 250,000 300,000

0 50 100 150 200 250™M¢P

@Total Commite(‘jl]67900 AFY (61 MGD)
B 15% Reject Water 15480 AFY (9 MGD)
M Project Usage 65000 AFY (58 MGD)
OUnallocated 142000 AFY (132 MGD)

Limitations (AFY)

Treatment
Source Water Volume 181,000
Extraction Volume 151,200
Recharge Volume 95,000
Basin Storage 54,500
@)
Demands 10,500

o

100,000 > 200,000

Project Details: Hyperion AWT to be injected in the Central Basin.

Demands: Central Basin imported demands West of 710 freeway (10,500 AFY), excludes City of LA

Basin Storage: This project could be limited by groundwater storage if extraction at Confluence/Montebello forebay areas is less than the recharge
Recharge: Based on GDAP proposed recharge areas

Extraction: Based on GDAP proposed recharge areas

Source Water: Hyperion
Treatment: New Hyperion WRP MBR NdN AWTF. Limiting factor could be above ground storage at Hyperion (Assuming that 14 MG of primary storage is possible based on Hyperion Reuse Feasibility

Study) and assuming that a minimum of 20 MGD flows through the secondary treatment at any time (20 MGD flow needs further evaluation)

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P4: Hyperion MBR NdN to ECL AWT with recharge and extraction at Clove and Manhattan
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11210 AFY (10 MGD)

Treatment

Potential Project Size:

Potential Limitation:

Hyperion Usage (AFY)

150,000 200,000 250,000 300,000

MGD

0 50,000 100,000

0 50 100 150 200 250

B Total Commited 67900 AFY (61 MGD)
W 15% Reject Water 7410 AFY (1 MGD)
M Project Usage 11200 AFY (10 MGD)

O Unallocated 204000 AFY (187 MGD)

Limitations (AFY)

1,200
22,500
54,500

8 7,000

Treatment

Source Water Volume
Extraction Volume
Recharge Volume
Basin Storage

(
Demands

0 100,000 > 200,000

Project Details: Hyperion secondary effluent or MBR NdN to ECL for AWT to be injected in the LA Forebay. This project concept is limited by available expansion capacity at Ed. C. Little and was

presented as Item #1 from June 13th meeting.

Demands: Central Basin imported demands North of 105 and west of 710 freeways (7,000 AFY)
Basin Storage: Storage needed in one year without extractions, limited by extraction amount
Recharge: Based on GDAP proposed recharge areas

Extraction: Based on GDAP proposed recharge areas

Source Water: Hyperion

Treatment: MBR and NdN at Hyperion and AWT at ECL. Limiting factor based on current expansion capabilities of ECL (10 MGD)

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF.

(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P5: Hyperion MBR NdN to ECL AWT with recharge at WCB Barrier

Q

Potential Project Size: 11210 AFY (10 MGD)

Potential Limitation: Treatment

Hyperion Usage (AFY)

0 50,000 100,000 150,000 200,000 250,000 300,000

0 50 100 150 200 250™M¢P

1
@ Total Commited‘ J67900 AFY (61 MGD)
W 15% Reject Water 7410 AFY (1 MGD)
M Project Usage 11200 AFY (10 MGD)
OUnallocated 204000 AFY (187 MGD)

Limitations (AFY)

Treatment l1,200
Source Water Volume
Extraction Volume [l 30,000
Recharge Volume 17,000
Basin Storage 17,000

Demands 9 33,000

0 100,000 > 200,000

Project Details: Hyperion AWT to the WCB Barrier through the West Basin pipeline, upstream of the WBMWD meter. Presented as Item #5 on the June 13th meeting.

Demands: Imported water demands in WCB (WBMWD) within a 4-mile radius from Ed. C. Little. Based on WBMWD last 10 yr average deliveries of imported water

Basin Storage: Assumed to be the recharge needed in one year without extraction
Recharge: West Coast Basin Barrier

Extraction: WB-1 and WB-2 extraction locations. Potential for more extraction to be evaluated, likely it will not be a limitation

Source Water: Hyperion
Treatment: Limiting factor based on current expansion capabilities of Ed. C. Little (10 MGD)

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF

(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P6: Hyperion AWT with recharge at WCB Barrier and DG Barrier and injection and extraction along pipe route

Potential Project Size: 65000 AFY (58 MGD)

Potential Limitation: Treatment

Hyperion Usage (AFY)

0 50,000 100,000 150,000 200,000 250,000 300,000
MGD

0 50 100 150 200 250

1
@Total Commite(‘j]67900 AFY (61 MGD)
B 15% Reject Water 15480 AFY (9 MGD)
M Project Usage 65000 AFY (58 MGD)
OUnallocated 142000 AFY (132 MGD)

O
N

Limitations (AFY)

-

Treatment

e "agu?

Source Water Volume 181,000
Extraction Volume 141,400

Recharge Volume 69,650

Basin Storage 69,650

Demands ! 108,000

o

100,000 > 200,000

Project Details: Hyperion MBR NdN AWT to the WCB Barrier (upstream of the WBMWD meter), Dominguez GAP barrier, and West Coast Basin. Presented as a variation of Item #5 on the June 13th
meeting.

Demands: Imported water demands in WCB South of 105 and West of 710 freeways. Based on WBMWD last 10 yr average deliveries

Basin Storage: Assumed to be the recharge needed in one year without extraction

Recharge: Assumes new injection wells (21,250 AFY) and recharge at West Coast and Dominguez Gap barriers

Extraction: WB-1,2,3,4 and 5. New Regional Brackish Groundwater Desalter. It is believed that extraction can be increased but further analysis is needed.

Source Water: Hyperion

Treatment: MBR NdN and AWT at Hyperion. Limiting factor could be above storage at Hyperion (Assuming that 14 MG of primary storage is possible based on Hyperion Reuse Feasibility Study) and
assuming that a minimum of 20 MGD flows through the secondary treatment at any time (20 MGD flow needs further evaluation).

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P7: Hyperion MBR NdN to Carson RWRF for AWT to be injected at Dominguez Gap Barrier and delivered to Harbor area

recycled water demands
Potential Project Size: 41400 AFY (37 MGD)

Potential Limitation: Basin Storage

Hyperion Usage (AFY)

NS

0 50,000 100,000 150,000 200,000 250,000 300,000
MGD

0 50 100 150 200 250

@ Total Commited (16)37900 AFY (61 MGD)
W 15% Reject Water 17505 AFY (11 MGD)
M Project Usage 78500 AFY (70 MGD)
OUnallocated 127000 AFY (118 MGD)

Limitations (AFY)

Treatment

Source Water Volume 181,000

e "agu?

Extraction Volume
Recharge Volume 41,400
Basin Storage [ 41,400

5 ) 11,210
emand “1740,000

0 100,000 > 200,000

Project Details: Hyperion MBR NdN to WBMWND Carson Facility for AWT to inject at Dominguez Gap Barrier and to feed Harbor area recycled water demands. Presented as Item #2 on the June 13th
meeting.

Demands: Upstream Dominguez Gap Barrier. Assumed 11,210 AFY of recycled water demand at the Harbor, seasonality of demands to be evaluated.

Basin Storage: Assumed to be the recharge needed in one year without extraction.

Recharge: Based on Dominguez Gap available capacity and new recharge at areas as long as extraction could be mantained at same rate of recharge (avoid flooding).
Extraction: Upstream Dominguez barrier. Potential for more extraction to be evaluated, likely not to be a limiting factor.

Source Water: Hyperion

Treatment: Not a limitation if Juanita Millender-McDonald (Carson) treatment plant can be expanded

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents Harbor area recycled water demands.




Project P8: Hyperion MBR NdN and JWPCP secondary to Carson RWRF AWT with recharge at Montebello Forebay, new spreading

grounds, and DB Barrier and injection and extraction facilities throughout West Coast and Central Basins
Potential Project Size: 90000 AFY (80 MGD)

Potential Limitation: Treatment

WN WRP_ SJC WRP
u |

Hyperion Usage (AFY)

. In

0 50,000 100,000 150,000 200,000 250,000 300,000
MGD

0 50 100 150 200 250

@Total Commite(‘:l1J 67900 AFY (61 MGD)
B 15% Reject Water 10770 AFY (4 MGD)
M Project Usage 33600 AFY (30 MGD)
OUnallocated 179000 AFY (164 MGD)

Limitations (AFY)

e "agu?

Treatment [JSOIGC0NEGEGE
Source Water Volume
Extraction Volume
Recharge Volume 133,900
Basin Storage 150,000

Demands "} 150,000

=
#=r
©
o

100,000 > 200,000

Project Details: Hyperion secondary or MBR NdN to AWT at Carson WBMWD with expanded recharge in Central and West Coastal Basins

Demands: Most basin imported demands (10 yr average deliveries) considered except City of LA

Basin Storage: Matching Basin Demands. Limitation if there is no extraction at confluence and Montebello forebay area or extraction is less than recharge

Recharge: Recharge capacity at confluence is a function of extraction

Extraction: 50,000 AFY is extraction capacity in the WCB+Long Beach areas

Source Water: Hyperion (up to 30 MGD based on 42 in pipeline from Hyperion to Carson Juanita Millender-McDonald (JMM)) and 50 MGD from JWPCP

Treatment: Not a limitation if Juanita Millender-McDonald (Carson) treatment plant is expanded. Assuming that there is land availability for 24MG or more of above ground storage necessary for 100
MGD

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los




Project P9: LC WRP AWT with recharge at AG Barrier and injection and extraction in Long Beach and Central Basins

Potential Project Size: 9500 AFY (8 MGD)

Potential Limitation: Treatment

Limitations (AFY)

Treatment .00
Source Water Volume || llD
Extraction Volume || ESIOO0IIN
Recharge Volume 10,800
Basin Storage 10,800
Demands U 23,100

PR LTI

0 50,000 > 100,000

Project Details: New LCWRP AWT to be sent to Alamitos GAP Barrier or for injection/extraction in the Long Beach area.

Demands: Central Basin and Long Beach imported demands at the 405 freeway and east of the 710 freeway (23,100 AFY)

Basin Storage: Assumed to be the recharge needed in one year without extraction. Might not be limiting factor if extraction matches recharge.
Recharge: Alamitos Gap Barrier Injection Wells (4,800 AFY) plus Long Beach

Extraction: CB-6 area (Long Beach)

Source Water: Los Coyotes

Treatment: New LCWRP AWT (9,500 AFY)

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P10: Recharge along pipe routes (general concept)

Potential Project Size: TBD

Potential Limitation: Recharge Volume

AV

Limitations (AFY)

Treatment
source Water Volume | NI
Extraction Volume
Recharge Volume

Basin Storage

(),
Demands

0 100,000 > 200,000

Project Details: Utilize available pumping capacity from existing extraction wells along pipeline en route to main recharge site. Item #7 from June 13, 2019 meeting. This is also a general idea, not
fixed to a geographic location, opportunities for recharge should be considered along pipelines that will move the water across the basin.

Demands: Not Applicable

Basin Storage: Not Applicable

Recharge: TBD based on current wells capacity
Extraction: TBD based on current wells capacity
Source Water: Not Applicable

Treatment: Not Applicable

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P11: Hyperion AWT to LA Aqueduct Filtration Plant (raw water augmentation)

Potential Project Size: 78470 AFY (70 MGD)

Potential Limitation: Treatment

ﬁ Arion WRP
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L - Limitations (AFY)
} Treatment | ERONIN
Source Water Volume 181,000
Extraction Volume [
Recharge Volume
Basin Storage
()
Demands 0
0 100,000 > 200,000

Project Details: Hyperion AWT and JWPCP AWT flows are used for raw water augmentation at the LA Aqueduct Filtration Plant or Jensen Water Treatment Plan. Metropolitan agencies/cities would
receive these flows in-lieu of Metropolitan water. Metropolitan would pay pumpers not to pump. This would apply only to augmentation project “above the line”. Item #8 from June 13, 2019 meeting.

Demands: CB and WCB Demands excluding City of LA

Basin Storage: Not Applicable

Recharge: Not Applicable

Extraction: Not Applicable

Source Water: Hyperion and JWPCP

Treatment: Assumes that 65,000 AFY would be treated at Hyperion based on above ground storage limitation and 75,000 AFY would be treated at JWPCP (to be confirmed)

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los
Angeles that could be potentially be supplied by a Master Plan project




Project P12: Connect WBMWD and CBMWD recycled water distribution systems

Potential Project Size: NA
A WRP-SJC War Potential Limitation: NA

ARC

g A
Hyperion 1\;]'\1RF;I iy Cone'nce “\ —=
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ey @ Limitations (AFY)

ase “’ Treatment - [
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; Source Water Volume
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P - Extraction Volume [
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ﬁ Recharge Volume
N Basin Storage
¥ A Demands “
Al 1% 2 4 6 8 10
| L 1 | 1 1 i 1 1 1 1 1
Miles 0 100,000 > 200,000

Project Details: Improve Recycled water system connectivity.

Demands: Not Applicable
Basin Storage: Not Applicable
Recharge: Not Applicable
Extraction: Not Applicable
Source Water: Not Applicable
Treatment: Not Applicable

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P13a: LC WRP tertiary to LVL AWT with recharge at AG Barrier

Potential Project Size: 4500 AFY (4 MGD)

Potential Limitation: Recharge Volume

Limitations (AFY)

r " Ta gt

Treatment l4,500

Source Water Volume || llD
Extraction Volurne I

Recharge Volume = 4,800
Basin Storage 11,000
W 4,800

Demands

0 50,000 > 100,000

Project Details: Los Coyotes tertiary effluent to LVL for AWT to be injected at Alamitos Gap Barrier. Item #13 from June 13, 2019 meeting.

Demands: Alamitos Gap Barrier

Basin Storage: Assumed to be the recharge needed in one year without extraction
Recharge: Assumed Alamitos Barrier available capacity

Extraction: This project is not limited by extraction

Source Water: Los Coyoted Water Reclamation Plant (17,000 AFY)

Treatment: Leo Vander Lans Water Treatment Facility (4,500 AFY)

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P13b: LC WRP tertiary with recharge at Montebello Forebay and new spreading grounds

Potential Project Size: 17000 AFY (15 MGD)

Potential Limitation: Source

Limitations (AFY)

Treatment

Source Water Volume - 17,000

Extraction Volume

Recharge Volume 30,000

ar®magu?

Basin Storage

Demands

0 100,000 > 200,000

Project Details: Los Coyotes tertiary effluent to Montebello Forebay for spreading or sent via existing CBMWD recycled water pipelines to ARC for AWT for spreading or injection.ltem #14 from June
13, 2019 meeting.

Demands: Not applicable

Basin Storage: To be evaluated

Recharge: Based on estimated Montebello forebay idle capacity plus Baverly Parcel recharge
Extraction: Not applicable

Source Water: Los Coyotes Water Reclamation Plant (17,000 AFY)

Treatment: Not applicable

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P13c: LC WRP tertiary to ARC AWT with recharge at Montebello Forebay

Potential Project Size: 13000 AFY (10 MGD)

Potential Limitation: Treatment

Hyperi_onWRP
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.: Treatment .3,000

Source Water Volume [JJilf,000

Extraction Volume

Recharge Volume 23,000

Basin Storage

Demands ()

0 100,000 > 200,000

Project Details: Los Coyotes tertiary effluent to Montebello Forebay for spreading or sent via existing CBMWD recycled water pipelines to ARC for AWT for spreading or injection.ltem #14 from June
13, 2019 meeting.

Demands: Not applicable

Basin Storage: To be evaluated

Recharge: Based on estimated Montebello forebay idle capacity plus injection at Montebello and ARC
Extraction: Not applicable

Source Water: Los Coyotes Water Reclamation Plant (17,000 AFY)

Treatment: Albert Robles Center for Water Recycling (13,000 AFY)

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los
Angeles that could be potentially be supplied by a Master Plan project




Project P14a: LA River flows are advanced treated and injected into Central Basin
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Potential Project Size:

Potential Limitation:

33000 AFY (30 MGD)

Source

Limitations (AFY)

Treatment

Source Water Volume [l 33,000

Extraction Volume

Recharge Volume
Basin Storage

1
Demands ")

0

100,000 > 200,000

Project Details: LA River flows are advanced treated (undefined location) for injection into Central Basin. Presented as Item #22 from June 13th meeting.

Demands: Not Applicable

Basin Storage: Not Applicable
Recharge: Not Applicable

Extraction: Not Applicable

Source Water: LA River, average flow
Treatment: Undefined location

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project P14b: LA River flows are Title 22 treated for distribution using CBMWD recycled water pipelines to ARC AWT for recharge at

Montebello Forebay
Potential Project Size: 22500 AFY (20 MGD)

Potential Limitation: Treatment

1
Hyperion WRP

e ECL
(e

Limitations (AFY)

Treatment [J2ZIS00H
Source Water Volume 33,000
Extraction Volume

Recharge Volume 27,600

Basin Storage

Demands

0 > 100,000

Project Details: LA River flows are treated to Title 22 standards and put into CBMWD for delivery to ARC to be advanced treated and recharged at Montebello Forebay. Presented as Item #23 on the
June 13th meeting.

Demands: Not Applicable

Basin Storage: Not Applicable

Recharge: Includes recharge at Montebello Forebay (17,000 AFY)

Extraction: Not Applicable

Source Water: LA River, average flow

Treatment: Additional ARC treatment plus new LCWRP AWT. Treatment capacity would have to be evaluated as a function of LA river flow. A significant amount of above ground storage might be

needed obtain banefits from highly variable flows

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Optional Project 02: Sewer collection intertie and treatment at Terminal Island

Potential Project Size:

3000 AFY (3 MGD)

710

Carson|RWRF
|

e "agu?

Pacific
Ocean

Potential Limitation:

Treatment

Source Water Volume
Extraction Volume
Recharge Volume
Basin Storage

Demands

Project Details: Interception of part of JWPCP sewer flows to increase influent at Terminal Island.

Demands: Not applicable
Basin Storage: Not applicable
Recharge: Not applicable

Extraction: Not applicable
Source Water: Sewer collection intertie. Approximatelly 19.8 square miles of the JWPCP sewershed within the City of LA boundaries

Treatment: Terminal Island Water Reclamation Plant

Source

Limitations (AFY)

| 3,000

100,000 > 200,000

o

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Potential Project Size: NA

Potential Limitation: NA
J P
AL WRP L SIC WR

Limitations (AFY)

Treatment [JEIBD0O

Source Water Volume 0

Extraction Volume

Recharge Volume

e "agu?

Basin Storage

Demands "}

0 50,000 > 100,000

Project Details: item #15 from June 13th meeting. Connect LVL to/from Terminal Island to provide operation flexibility.

Demands: Not Applicable

Basin Storage: Not Applicable

Recharge: Not Applicable

Extraction: Not Applicable

Source Water: Terminal Island 12,500 AFY based on 2015 treated tertiary flow minus recycled water within service area (discharged treated water)

Treatment: LVL available capacity

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project
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Potential Project Size: 6000 AFY (10 MGD)

Potential Limitation: Basin Storage

Limitations (AFY)

Treatment | SIOOOMIN
Source Water Volume 75,000

Extraction Volume . 12,000
Recharge Volume 6,000
Basin Storage 6,000

Demands “ 29,000

0 100,000

Project Details: JWPCP AWT or JWPCP MBR NdN to WBMWD Carson Facility for AWT to serve Long Beach. Presented as Item #9 from June 13th meeting.

Demands: Long Beach Demands

Basin Storage: Limited to Long Beach storage area, assumed to be the recharge needed in one year without extraction
Recharge: CB-06

Extraction: CB-06

Source Water: JWPCP

Treatment: Juanita Millender-McDonald (Carson)

Notes:

> 200,000

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project
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Potential Project Size:

Potential Limitation:

Treatment

Source Water Volume
Extraction Volume
Recharge Volume
Basin Storage

Demands

6000 AFY (5 MGD)

Basin Storage

Limitations (AFY)

75000
2,000

6,000

6,000

(1
29,000

0 100,000

> 200,000

Project Details: Connection of JWPCP to Long Beach area. Presented as Item #10 from the June 13th meeting. JWPCP AWT used to blend water at the Long Beach Groundwater Treatment Plant for

drinking water distribution for raw water augmentation. (This concept will be documented but not evaluated as part of the Master Plan)

Demands: Long Beach Area
Basin Storage: CB-06
Recharge: CB-06
Extraction: CB-06

Source Water: JWPCP
Treatment: JWPCP

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project
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Potential Limitation:

Treatment

Source Water Volume
Extraction Volume
Recharge Volume
Basin Storage

Demands

Potential Project Size:

10000 AFY (9 MGD)

Extraction Volume

Limitations (AFY)

630
0,000

(1)

36,400
36,400
14,000

100,000 > 200,000

Project Details: JWPCP MBR NdN to Terminal Island for AWT for injection at the Dominguez Gap Barrier or new injection wells in the West Coast Basin. Presented as Item #11 from the June 13th

meeting.

Demands: North of Dominguez Gap Barrier

Basin Storage: Assumed to be the recharge needed in one year without extraction

Recharge: New wellfield WB-8

Extraction: WB-8

Source Water: JWPCP

Treatment: Terminal Island Assumed to be 30mgd 33630 (AFY)- 2015 reported wastewwater treated (18000 AFY)=15630 AFY

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project
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Potential Project Size:

Potential Limitation:

Treatment

Source Water Volume
Extraction Volume
Recharge Volume

Basin Storage

(1)
Demands

2000 AFY (2 MGD)

Treatment

Limitations (AFY)

| 2,000
2,000
10,800
6,000
15,000

0 100,000

Project Details: item #12 from June 13th meeting. JWPCP MBR NdN to LVL for AWT for injection at the Alamitos Gap Barrier or new injection wells in the Central Basin.

Demands: CB-8 area

Basin Storage: Assumed to be the recharge needed in one year without extraction
Recharge: CB-8

Extraction: CB-8

Source Water: JWPCP

Treatment: LVL

Notes:

> 200,000

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Project 017 : Hyperion MBR NdN to JWPCP for AWT

Project Details: Hyperion secondary or MBR NdN to JWPCP for AWT

Demands: West Coast Basin demand south of 91 (85,000 AFY) plus Harbor Recycled water demands
Basin Storage: Assumed to be the recharge needed in one year without extraction

Recharge: Dominguez barrier capacity (31,400 AFY) plus new well fields up to treatment capacity
Extraction: Areas WB-3,4,5 and 8. Potential for more extraction to be evaluated

Source Water: Hyperion

Potential Project Size: 27500 AFY (25 MGD)

Potential Limitation: Extraction Volume

Hyperion Usage (AFY)

0 50,000 100,000 150,000 200,000 250,000 300,000

0 50 100 150 200 250™M¢P

@ETotal Commited(1)67900 AFY (61 MGD)
W 15% Reject Water 16980 AFY (10 MGD)
M Project Usage 75000 AFY (67 MGD)
OUnallocated 131000 AFY (122 MGD)

Limitations (AFY)

Treatment [JFSI000NIEE
Source Water Volume
Extraction Volume |JEillBoo
Recharge Volume 45,150
Basin Storage 45,150

Demands "} 85,500 11,210

0 100,000 > 200,000

Treatment: Limiting Factor based on AWT at JWPCP (assumed that they have 75,000 AFY based on average JWPCP flow minus 180MGD to MWD Recycled Water Program) Needs to be verified

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF

(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents Harbor area recycled water demands.




Project O17a : Hyperion MBR NdN to JWPCP for AWT and connection to the MWD Recycled Water Pipeline

Potential Project Size: 27500 AFY (25 MGD)

Potential Limitation: Extraction Volume

Hyperion Usage (AFY)

0 50,000 100,000 150,000 200,000 250,000 300,000
0 50 100 150 200 250MeP
(1)
@ Total Commited 67900 AFY (61 MGD)
B 15% Reject Water 16980 AFY (10 MGD)
M Project Usage 75000 AFY (67 MGD)
OUnallocated 131000 AFY (122 MGD)

Limitations (AFY)

Treatment

Source Water Volume 256,000
Easoo

Extraction Volume
Recharge Volume 45,150

Basin Storage 45,150

(2)

Demands 85,500 11,210

0 100,000 > 200,000

Project Details: Hyperion secondary or MBR NdN to JWPCP for AWT and connection to the MWD Recycled Water pipeline. Connection to the MWD RWP could result in more consistent
recharge/extraction operation. The additional extraction/recharge needs to be quantified.

Demands: West Coast Basin demand south of 91 (85,000 AFY) plus Harbor Recycled water demands

Basin Storage: Assumed to be the recharge needed in one year without extraction

Recharge: Dominguez barrier capacity (31,400 AFY) plus new well fields up to treatment capacity. Recharge could be increased at WB-8 if Extraction is also increased due to connection with MWD
system

Extraction: New Extraction capacity going to MWD Recycled Water Pipeline can improve recharge capacity

Source Water: Hyperion
Treatment: Limiting Factor based on JWPCP (assumed that they have 75,000 AFY based on average JWPCP flow minus 180MGD to MWD Recycled Water Program) Needs to be verified

Notes:
(1) Includes committed secondary effluent flow to West Basin, Influent flow to DCTWRP, and influent flow to LAWA AWPF
(2) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents Harbor area recycled water demands.




Optional Project 0O3: Decrease underflow from Santa Monica’s Charnock Basin to WCB by sending Hyperion AWT water to Santa Monica

Potential Project Size: 5000 AFY (4 MGD)

Potential Limitation: Recharge Volume

Limitations (AFY)

Treatment

Source Water Volume 181,000

e "agu?

Extraction Volume

Recharge Volume 5,000

Basin Storage

=

Demands

o

100,000 > 200,000

Project Details: Hyperion AWT injected north of LAX to make up for decreased underflow from Santa Monica’s Charnock Basin to WCB. Injection would be in new wellfield or at WCB Barrier.
Assumes additional pumping by Santa Monica. Item #6 from June 13, 2019 meeting.

Demands: Not Applicable

Basin Storage: Not applicable

Recharge: Based on underflow from Santa Monica Basin to WCB, TBD but estimated to be less than 5,000 AFY
Extraction: Not applicable

Source Water: Hyperion (181,000 AFY)

Treatment: New Hyerion WRP AWTF and NdN MBR

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Optional Project O3a: Indirectly Decrease underflow from Santa Monica’s Charnock Basin to WCB by increasing recharge at the WCB barrier

Potential Project Size: 5000 AFY (4 MGD)

Potential Limitation: Recharge Volume

Limitations (AFY)

Treatment

Source Water Volume 181,000

e "agu?

Extraction Volume

Recharge Volume 5,000

Basin Storage

=

Demands

o

100,000 > 200,000

Project Details: Hyperion AWT injected north of LAX to make up for decreased underflow from Santa Monica’s Charnock Basin to WCB. Injection would be in new wellfield or at WCB Barrier.
Assumes additional pumping by Santa Monica. Presented as a variation of Item #6 from June 13, 2019 meeting.

Demands: Not Applicable

Basin Storage: Not applicable

Recharge: Based on underflow from Santa Monica Basin to WCB, TBD but estimated to be less than 5,000 AFY
Extraction: Not applicable

Source Water: Hyperion (181,000 AFY)

Treatment: New Hyerion WRP AWTF and NdN MBR

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Optional Project 14 : Dedicated AWT Basins at spreading grounds
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Potential Project Size: 50000 AFY (40 MGD)

Potential Limitation: Recharge Volume

Limitations (AFY)

Treatment
Source Water Volume

Extraction Volume

Recharge Volume 50,000

Basin Storage
(1
Demands

o

100,000 > 200,000

Project Details: Use of dedicated basins for AWT spreading, potential for high recharge capacity. The most downstream Montebello basins would be used to decrease the chances of mixing with

stormwater during storm peak events.

Demands:

Basin Storage:

Recharge: Needs to be analyzed.
Extraction:

Source Water:

Treatment:

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Optional Project 15 : JWPCP AWT or JWPCP MBR NdN to WBMWD Carson Facility for AWT to serve Long Beach

Potential Project Size: 27500 AFY (25 MGD)

Potential Limitation: Extraction Volume

Hyperipn VWRP
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Limitations (AFY)

Treatment | SIOOOMIN
Source Water Volume 75,000
Extraction Volume |JEillBoo

Recharge Volume 45,150

Basin Storage 55,000

(13 11,210
Demands 35,400

0 100,000 > 200,000

Project Details: variation of H4 project, instead of Hyperion use of JWPCP flows as source. Carson Facility for AWT to inject at Dominguez Gap Barrier and to feed Harbor area recycled water
demands. Presented as a variation of Item #9 on the June 13th meeting.

Demands: WBMWD south of 105. Assumed 11,210 AFY of recycled water demand at the Harbor
Basin Storage: Assumed to be the recharge needed in one year without extraction

Recharge: Based on Dominguez Gap available capacity and new recharge at areas WB-3,4,5 and 8
Extraction: Areas WB-3,4,5and 8

Source Water: JWPCP

Treatment: Not a limitation if Juanita Millender-McDonald (Carson) treatment plant is expanded. Assuming that there is land availability for 24MG or more of above ground storage necessary for up to
100 MGD

Notes:

(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents Harbor area recycled water demands.




Optional Project 16 : Recharge in WCB for Regional Brackish Water Reclamation Facility

Potential Project Size: 16000 AFY (10 MGD)

Potential Limitation: Recharge Volume

Limitations (AFY)

Treatment
Source Water Volume |
Extraction Volume

Recharge Volume 16,000
Basin Storage

(1)
Demands

0 100,000 > 200,000

Project Details: Recharge in WCB for Regional Brackish Water Reclamation Facility

Demands:

Basin Storage:

Recharge: Needs to be analyzed.
Extraction: Needs to be analyzed.
Source Water:

Treatment:

Notes:
(1) Darker blue represents the imported demands in the basin that are not City of LA and that could be supplied by this project. Lighter blue represents the average last 10 years of purchased imported water by the City of Los

Angeles that could be potentially be supplied by a Master Plan project




Attachment 2
Treatment Processes and
Assumptions for AWT Cost Estimating



Figure 1
Advanced Water Treatment Flow Diagrams
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BEYOND THE REGULATORY REQUIREMENTS.
TREATMENT TRAIN WILL NEED TO BE VETTED
AND APPROVED BY CA DDW UPON RELEASE OF
RAW WATER AUGMENTATION REGULATIONS.

WRD_LADWP_MP_AWT_Cost_Summary_ver03_MH.xlsm
10/25/2019



Table 4
Advanced Water Treatment Key Assumptions

1 Monochloramine addition required for biofouling control of MF/UF and RO systems. Dosing assumed
at WRP and not at AWT.

2 Monochloramine addition assumed at WRP and not at AWT. Higher doses assumed for alternatives
with offsite AWT (ECL or Carson) to provide adequate residual during conveyance. Disinfection by-
product formation during conveyance will need to be further evaluated.

3 RO flux = 12 gfd for all systems.

4 Post-treatment includes partial decarbonation (50% UVAOP product) and lime addition via lime
saturator clarifier to achieve appropriate LS| and pH.

5 Cartridge filters assumed ahead of RO for alternatives with offsite AWT (ECL or Carson) to protect
from particle and biofilm sluffing in conveyance pipeline. No cartridge filters assumed ahead of RO for
Hyperion AWT.

6 MF/UF assumed for treating secondary effluent (JWPCP) at 25 gfd and 95% recovery.

7 MF/UF assumed for treating non-MBR tertiary effluent (LC WRP) at 35 gfd and 96% recovery.

8 Treatment train for raw water augmentation (P11) based on Pure Water San Diego, which was
permitted for reservoir augmentation and includes additional treatment for pathogen removal beyond
regulatory requirements. Treatment train will need to be vetted and approved by DDW upon release of
raw water augmentation regulations.

9 O dose for P11 assumes O5:TOC ratio of 1:1 and TOC of 8 to 12 mg/L in MBR effluent.

10 BAC for P11 assumes EBCT of 10 minutes.

11 MF/UF for P11 assumes 60 gfd and 97% recovery based on Pure Water San Diego.

12 For alternatives including MF/UF, backwash waste equalization and pumping to sewer is assumed and
included. Backwash waste treatment is excluded from AWT costs.

Notes:

'% = percent

AWT = advanced water treatment

BAC = biologically activated carbon

CA = California

CF = catridge filter

CL2 = Chlorine

CL2 + NH3 = Chloramination

DDW = California Division of Drinking Water
DECARB = decarbonation

EBCT = Empty Bed Contact Time

ECL = Edward C. Little

FB = Forebay

gfd = gallons per day per square foot
JWPCP = Joint Water Pollution Control Plant
LA = Los Angeles

LAWA AWPF = Los Angeles World Airports Advanced Water Purification Facility
LC = Los Coyotes

LS| = Langelier Saturation Index

MBR = membrane bioreactor

MF = microfiltration

mg/L = milligram(s) per liter

WRD_LADWP_MP_AWT_Cost_Summary_ver03_MH.xlsm
10/25/2019



MGD = million gallon(s) per day
MWD = Metropolitan Water District
NH3 = Ammonia

O3 = ozone

PS = pump station

RO = reverse osmosis

RW = recycled water

TOC = total organic carbon

UF = ultrafiltration

UVAOP =ultraviolet light advanced oxidation process
W CB = West Coast Basin

WRP = water reclamation plant

WRD_LADWP_MP_AWT_Cost_Summary_ver03_MH.xlsm
10/25/2019
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Subject Technical Memorandum 3.1 - Basis of Project Development - Final
Project Name WRD and LADWP Joint Los Angeles Basin Replenishment and Extraction Master Plan

Date May 12, 2020 (Revised)

1. Introduction

The Water Replenishment District of Southern California (WRD) and the Los Angeles Department of Water
and Power (LADWP) have initiated a partnership to identify solutions to maximize use of the Central Basin
and West Coast Basin through development of the Joint Los Angeles Basin Replenishment and Extraction
Master Plan (Joint Master Plan). The Joint Master Plan was developed over multiple workshops and uses a
regional approach to identify a comprehensive list of existing and potential new replenishment water
sources, treatment facilities, and replenishment and extraction locations, herein referred to as “project
components,” as described in Technical Memorandum (TM) 1 (Appendix A).

Workshop 1 was held on March 29, 2019, to discuss project goals, the Joint Master Plan project setting
including boundaries, and project drivers. The workshop also presented the initial list of “dots” or projects
to be considered in the Joint Master Plan. The result of Workshop 1 was the system components list
presented in TM 1 and used to develop 30 Project Concepts and Add-on Projects. These Project Concepts
were initially screened based on overall feasibility and discussion between WRD, LADWP, and Jacobs (the
Joint Master Plan team). After screening, the remaining 17 Project Concepts were scored and ranked in an
iterative process to collaboratively determine which projects should be selected for further project
development.

Workshop 2 was held on August 1, 2019, to present the initial Project Concept ranking and discuss
refinements with the Joint Master Plan team. A multi-objective decision analysis (MODA) process was used
during Workshop 2 to aid the decision-making process. The MODA process considers financial (cost) and
nonfinancial criteria during the ranking of project alternatives based on scores (Appendix B). After
defining and refining the MODA scores, nine projects were combined into two distinct projects: (1) the
Hyperion Water Reclamation Plant (WRP) Project and (2) the Los Coyotes WRP Project, as described in

TM 2 (Appendix B) and summarized as follows:

= Hyperion WRP Project: Focus of maximizing the use of Hyperion WRP flows through injection and
extraction in the Central Basin, spreading at the Montebello Forebay, and siting of new spreading
facilities, with excess flows connected to the planned Metropolitan Water District of Southern
California’s (Metropolitan's) Regional Recycled Water Program advanced treated recycled water
backbone conveyance system. Maintaining existing flows to Edward C. Little Water Recycling Facility
(ECL) for injection at the West Coast Basin Barrier (WCB Barrier) is assumed. Figure 1 provides a
conceptual overview of this project.

= Los Coyotes WRP Project: The focus of this project was to find the best use of available Los Coyotes
WRP flows for groundwater replenishment. Initially, this included an evaluation of whether Los
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Coyotes flows should be sent north to the Montebello Forebay, or south for advanced water treatment
at the Leo J. Vander Lans Advanced Water Treatment Facility (LVL AWTF) for injection at the Alamitos
Barrier Project or new injection and extraction facilities in the Long Beach area. Based on discussion
with WRD, the focus of the project shifted to a peer review of preliminary design documents for the
pipeline and pump station between the Los Coyotes WRP and the LVL AWTF. The review will also
include updating estimated costs, identifying fatal flaws, and potentially evaluating storage needs
(Appendix F). Figure 2 provides a conceptual overview of this project.

O Source

o Treatment

-
.....

Replenishment

O Extraction

Figure 1. Hyperion Water Reclamation Plant Project

Service Layer Credits: Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS
user community

WN Whittier Narrows
SJC San Jose Creek
LB Long Beach
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Figure 2. Los Coyotes Water Reclamation Plant Project

TM 3.1 is the third deliverable of the Joint Master Plan study and corresponds to the numbering of the
subtasks within the scope of work. It describes the basis of project development and key assumptions to be
used in subsequent development of the Hyperion WRP Project and the Los Coyotes WRP Project. Project
development and analysis will be documented in a separate TM 3.2.

This TM is organized in the following sections:

= Section 1 - Introduction

= Section 2 — Hyperion WRP Project Model Basis

= Section 3 — Hyperion WRP Project Backbone Alternative Route Development Basis
= Section 4 — Los Coyotes WRP Project

= Section 5 - References

Central Basin storage and extraction management assumptions are based on the Central Basin Third
Amended Judgment (Superior Court of California 2013), hereinafter referred to as the Judgment.

2. Hyperion WRP Project Model Basis

Modeling of the Hyperion WRP Project is useful for understanding the relationships of the complex system
components and operational limitations. Results from modeling efforts will provide the basis for
subsequent project planning and design. Different models can be used to answer different questions. To
build upon the Resource Allocation Model developed by LADWP (LADWP 2019), a Water Balance Model
and a Groundwater Model will be developed under this Joint Master Plan to simulate operational scenarios
and identify physical groundwater basin limitations.
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The following three types of models will be applied in the development of this Joint Master Plan and are
summarized in Table 1:

» Resource Allocation Model: This spreadsheet model was developed by LADWP to evaluate Los
Angeles demands, supplies, and resulting extraction limitations (LADWP 2019). The 30-year demand
period provided by this model will serve as input to the Water Balance Model.

»=  Water Balance Model: This systems model will be used to simulate recharge, extraction, and storage
based on historical and predictive management scenarios, keeping within the Judgment requirements.
This model will also provide a time series with extraction and recharge as an input to the Groundwater
Model.

» Groundwater Model: This groundwater flow model will verify physical limitations of injection, storage,
and extraction within the groundwater basins.

Table 1. Hyperion Water Reclamation Plant Project Model Summary

Example Questions

Model General Inputs and Outputs Used to Develop Model
Resource Allocation Input: How much, where, and when will
Model Extraction locations, volumes, and rates water be extracted?

(previously developed by | production and augmentation scenarios What are the physical impacts from

LADWP) (LADWP 2019) Output: new extraction?
Extractions to meet basin demands

Water Balance Model Input: When will regional or individual
LADWP (and other pumpers) demand storage allocation, community
pattern(s) storage, and WRD's managed

Management rules operation reserve be used?

What are the changes required for

Extraction and replenishment scenarios e
acquisitions or leased storage?

Output:

Flow time series to be used as input to the
Groundwater Model

How often will replenished water be
lost to carryover limitations?

Groundwater Model Input: What are the physical impacts from
Replenishment locations, volumes, and rates recharge and extraction?
Extraction locations, volumes, and rates What additional artificial
Output: replenishment can the basin

accommodate?
Changes to groundwater levels from new

replenishment and extraction

The following subsections describe the basis for development of the Water Balance Model and
Groundwater Model as a result of feedback and data provided by WRD and LADWP.

2.1 Water Balance Model

The purpose of the Water Balance Model is to simulate management scenarios and indicate how flows
between system components work to balance supply, demand, and storage within the Central Basin.
Figure 3 illustrates the main components of the Water Balance Model. The model will also be used to
identify limitations caused by variations in demands and hydrology. Output from the model will be used to
inform the groundwater modeling and conveyance needs.
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The Water Balance Model results will focus on overall system mass balance and storage accounting. Water
Balance Model results will be used as input to the Groundwater Model, where physical limitations of the
system will be tested. Some iterations are expected between the Water Balance and Groundwater Model
runs, depending on the model results; for example, it is possible that the Groundwater Model results

would flag physical limitations of the basin related to recharge, and these limitations would then need to
be reflected in the Water Balance Model.

PPS0522201428LAC FINAL
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Brine Management and _ Los Angeles
Remaining Secondary (s Hyperion . _ Aqueduct
Effluent Advanced Metropolitan Regional  fjjtration
Water Treatment ) Recycled Water Program  Plant (LAAFP)
WCB Barrier Central Basin Recharge gé
City of Los Other
Angel
West Coast geles _ Demands
Basin Demands Central Basin
(Central Basin)

LADWP Central Basin Exchange Pool
Groundwater Individual

Storage Allocation

Figure 3. Water Balance Model System Components
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2.1.1 Water Balance Model Inputs

Demands for Hyperion WRP flows are dependent on seasonal variability and hydrologic patterns. Based on
the inputs, including historical hydrology, historical storage usage, and future changes in demands, the
Water Balance Model will indicate how much storage might be needed; the results will be used to inform
the Groundwater Model.

The overall modeling approach is to use monthly historical measured values for inputs corresponding to
the 1986-2015 period that are independent of project changes and assumptions. Other variables will
change as a function of modeling scenario and project activities. For example, the historical LADWP
groundwater production in the Central Basin will be replaced by an expected production from the basin
upon project implementation.

The new 30-year annual demands to be used in the modeling scenarios were generated from the Resource
Allocation Model and will be provided in a monthly time step (presented on Figure 4 as annual total
flows). Figure 4 shows the new LADWP demands that will be used in modeling scenarios compared with
the historical LADWP usage of water rights in the Central Basin. The new LADWP demands in the Central
Basin system are assumed to be significantly higher than the historical pumping from the basin: the
average historical LADWP Central Basin pumping for the 1986-2015 period was 11,200 acre-feet per year
(AFY), and the new demand average is approximately 43,000 AFY.

LADWP 30-year Annual Demands
To Be Used in Model Scenarios

== | ADWP 30-year annual demands to be used in model scenarios

Historical LADWP Basin production from 1986 to 2015

60,000
50,000
>_40,000
5(1—30,000
20,000
10,000 ~N v
O NN 0O OO T AN MF OO - MWW ONN0ONNO ™~ ANMMI W
W WO N DINDINDIDOODODODDRDOO O OO0 O0OO0O0O0 «— v« T T T
OO0 OO0 OO0 0000000 00 oo
T T T T OTIOTITIOTIOTIOTITIT T ANANAN NN NN NN ANONAN NN NN

Figure 4. 30-year LADWP Demands for Central Basin Model Scenarios

Figure 5 shows the LADWP historical production in the Central Basin in comparison with the total basin
production and maximum Central Basin Annual Pumping Allocation (APA). Figures 4 and 5 show that, with
the new expected LADWP demands from the basin, it is possible that the basin extractions will exceed the
APA: in that case, a water augmentation program could be considered among other options. Figure 5 also
shows a value for the Central Basin's natural safe yield of 137,300 AFY as defined in a 1962 report for the
year 1957 by the California Department of Water Resources (WRD 2019).

WRD is responsible for replenishing the Central Basin groundwater difference between the adjudicated
rights (217,367 AFY) and the natural safe yield (137,300 AFY) values established for the basin, including
any changes to the natural safe yield since 1957 (WRD 2019). Many sources contribute to the basin
recharge, and WRD does not have control of the natural recharge conditions driven largely by flows in the
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San Gabriel and Rio Hondo rivers, excluding the active diversion of stormwater flows into the San Gabriel
and the use of rubber dams in the unlined San Gabriel River for ponding and percolation (system operated
by the Los Angeles County Flood Control District). WRD provides artificial recharge to the Central Basin
with tertiary recycled water that discharges to San Jose Creek, advanced treated recycled water from
WRD's LVL AWTF and Albert Robles Center for Water Recycling and Environmental Learning (ARC),
imported water and in-lieu pumping in the basin; these sources comprise WRD's Management Aquifer
Recharge (MAR) for the Central Basin. For this project, it is important to understand project flows and
limitations to minimize the amount of Hyperion WRP effluent sent to the ocean.
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Central Basin Historical Production
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Figure 5. LADWP's Share of the Total Central Basin Historical Groundwater Production
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Figure 6 shows the initial Water Balance Model input data set for the historical replenishment of the basin.
The initial model assumptions start with the same historical replenishment pattern, but future model
scenarios could reflect alternative replenishment sources and volumes to be more representative of
anticipated future conditions. The figure shows that from 1986-1998, replenishment was more than
150,000 AFY, which resulted in an overall basin surplus. During the second part of the time series, from
1999-2015, replenishment was on average less than 200,000 AFY.

Central Basin Historical Replenishment by Water Year
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Figure 6. Central Basin's Historical Replenishment Sources
2.1.2 Water Balance Model Assumptions

The Water Balance Model will consider a 30-year simulation period. Although the model runs in a daily
time step, model results will be reported for a monthly time step from October 1985 to October 2015.
Diurnal variations of inputs are not considered.

The Water Balance Model domain will include the Central Basin area defined in the 2013 Judgment. The
model will assume all historical inflows and outflows from the basin as a baseline condition. Inputs and
outputs will be adjusted with the modeling scenario variables.

The Hyperion WRP is the primary new water supply source added within the Central Basin boundaries.
Available supply will be distributed to meet current commitments and future demands. Maximum water
production from the Hyperion WRP advanced water purification facility will be assumed to be 125 million
gallons per day (MGD). Initial assumptions about the allocation of the Hyperion WRP water were provided
by LADWP and are described as follows:

= Central Basin Expected Recharge Range (as a function of LADWP basin demands and water
augmentation):

— Low Range: 0 AFY
— Medium Range: 8,400 AFY (11.6 cubic feet per second [cfs], 7.5 MGD)
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— High Range: 20,900 AFY (29 cfs, 18.7 MGD)

=  WCB Barrier replenishment for the Regional Brackish Water Reclamation Program (RBWRP):
- 10,000 AFY (14 cfs, 9 MGD)

= Metropolitan Regional Recycled Water Program:

—  Excess flows remaining after all other uses
— Low Range: 0 AFY
— High Range: 56,000 AFY (77 cfs, 50 MGD)

= LAAFP:

— Excess flows remaining after replenishment
— Low Range: 111,000 AFY (153 cfs, 99 MGD)
— High Range: 150,000 AFY (207 cfs, 134 MGD)

= Brine Management and Remaining Secondary Effluent:
— Assumed 85% reverse osmosis recovery

- Low Range (125 MGD from Hyperion WRP): 21 MGD brine plus remaining secondary
(approximately 50 MGD) equals 71 MGD

— High Range (170 MGD from HTP): 31 MGD brine

Some of the initial assumptions presented above were modified during the development of the modeling
scenarios presented in Attachment 1. For example, the expected range of Central Basin recharge was
extended to 39 MGD and the connection with the Metropolitan Regional Recycled Water Program was not
included in these scenarios.

The Water Balance Model will track two storage user volumes: storage used by LADWP and storage used
by other water rights holders in the Central Basin. The model will also have placeholders for equations to
keep track of the storage in the Community Pool, as well as that in the Basin Operating Reserve managed
by WRD. Although the Basin Operating Reserve storage is in the model, it is not fully implemented and not
used at this time. The rules assumed for storage are described under the Basin Management Assumptions
in Section 2.1.3.

Figure 7 is a draft schematic of the Water Balance Model and illustrates the relationships among the
various system components. The final Water Balance Model tool could have a dashboard similar to
Figure 7 to report results. Table 2 lists the model inputs that could be changed in the scenarios.

Basin extraction limitations are related to maximum infrastructure capacity (well and distribution system
capacities), Judgment limitations, and water usage priority. Well and conveyance capacities can be input
variables in the Water Balance Model if determined necessary at the time of the simulation runs. Based on
the Judgment, the maximum amount a Central Basin pumper can extract in any single year is up to 140%
of the sum of its APA plus or minus any leased water. Additional extractions require approval by the Water
Rights Panel, but in no case can the annual extraction exceed its total extraction right (APA plus leases
plus carryover [normal and drought], plus stored water).

Unless a party elects otherwise, extractions are subtracted from a party’s total extraction rights in the
following order of pools (based on the Judgment):

1) Increased extractions beyond APA covered under Section IV(K) of the Judgment (not modeled)
2) Exchange Pool
3) Carryover Water
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4) Leased Water

5) APA

6) Stored Water
7) Drought Carryover
8) Water under agreement with WRD

Based on the Judgment, community storage water does not have to be extracted in any order of priority
for up to 10 years; after that, community storage water becomes a priority, and it is subjected to losses.

Table 2. Water Balance Model Input Assumptions

Input
Number

Model Input

Assumption

Model Inputs Related to System Inflows

11

Recycled water

Monthly historical flows (tertiary-treated recycled water) from
1986-2015, and necessary corrections based on input |4
(ARC Facility)

12 Imported water Monthly historical flows from 1986-2015, and potential
changes to this input based on modeling scenarios
13 In-lieu Annual historical flows from 1986-2015
14 ARC Estimated constant 10,000 AFY, supplied by San Jose Creek
WRP
I5a Stormwater capture plus areal Monthly historical flows from 1986-2015, defined as “local
recharge (local water) water” in WRD's database
I5b Net groundwater underflow Based on U. S. Geological Survey Groundwater Model values
16 Los Coyotes WRP Variable model input to be determined; general rule is to use
Los Coyotes WRP supply (4,000 AFY) before any Hyperion WRP
water for water augmentation, and use up to 4,000 AFY as MAR
when not using as a water augmentation source
I16a Los Coyotes WRP to MAR Up to 4,000 AFY to be determined by project scenario
I6b Los Coyotes WRP to water Up to 4,000 AFY to be determined by project scenario
augmentation
17 Hyperion advanced water Variable model input determined by different model scenarios

treatment production

(125-170 MGD range); model will assume constant flow from
Hyperion

Model Inputs Related to System Operation

A1 LADWP rights Variable model input; minimum 17,236 AFY (current LADWP
APA)

A2 Other rights Variable model input; function of LADWP rights

A3 LADWP limitations Distribution and wellfield extraction limitations

A LADWP water augmentation rules Maximum annual or monthly value; to be determined by
modeling scenarios

A5 LADWP Central Basin storage Maximum storage (rules on Community Pool to be applied)

A6 Storage from other Central Basin Maximum storage (rules on Community Pool to be applied)

pumpers
A7 Hyperion to MAR Active only in future model versions and only if there are no

demands for Hyperion water from the Metropolitan connection
or LAAFP

12
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Table 2. Water Balance Model Input Assumptions

Input

Number Model Input Assumption

Model Inputs Related to System Outflows

o1 LADWP demands 30-year monthly average time series of estimated demands and
pumping provided by LADWP

02 Other demands Variable model input capacity determined by different model
scenarios; initial assumption is monthly historical demands from
1986-2015

03 WCB Barrier for RBWRP Initial assumption 20,000 AFY; 50% of the RBWRP
replenishment flow (10,000 AFY or 8.9 MGD) to be from
Hyperion

04 Hyperion to LAAFP Variable model input capacity determined by different
modeling scenarios (99-134 MGD); limited by pipe capacity,
and in future model versions, could be limited by LAAFP
capacity and LA Aqueduct flows

05 Hyperion to Metropolitan Initial assumption is maximum 50 MGD

PPS0522201428LAC FINAL 13



Technical Memorandum 3.1 — Basis of Project Development — Final

Central Basin — DRAFT Water Balance Schematic
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2.1.3 Basin Management Assumptions

Central Basin management assumptions are based on the Judgment requirements. Other assumptions
include limitations on extractions, use of Hyperion WRP water, and use of basin storage.

Many different volumes are defined in the Judgment. The different volumes available for Central Basin
groundwater storage, and a summary of the storage pools included in the Water Balance Model include:

= Normal Carryover (also known as One-Year Carryover) — APA that is not extracted may be carried over
to the next year for extraction with the following conditions: up to the maximum cap of the greater
of 1) 60% of the APA plus (minus) leases with flex, or 20 acre-feet (AF), whichever is greater, less the
amount in storage, or 2) 20% of the party’s APA plus (minus) leases with flex. Normal Carryover is lost
if not used after 1 year unless converted to storage (Conversion of Carryover to Stored Water,
paragraph on page 30 of the Judgment). The allowable carryover volume is determined by
Equation 1.

*= Drought Carryover (not modeled) — In exceptional cases (drought conditions) determined by the WRD
Board of Directors and described in the Judgment, parties are allowed to store drought carryover
water, which never expires until used. Drought Carryover cannot be converted to storage.

» Individual Storage — Each party can store water in the basin for an indefinite amount of time up to a
maximum of 50% of the party's APA. Normal Carryover rights can be converted to Individual Storage.
The model assumes that all Carryover rights are converted to Individual Storage (limited to Equation
1), which was not the historical condition but is the more conservative assumption.

= Community Storage — Storage to be allocated on a first-in-time, first-in-right basis. A party that has
first filled its Individual Storage Account can then request to store water in the Community Storage
Pool. A party can store up to 150% of its APA in the Community Storage Pool if space is available. If
the party's water in the Community Storage Pool is occupied for 10 consecutive years, that water will
be considered extracted first in the subsequent years. Any quantity of water stored in this pool for
more than 10 years will be subjected to an annual loss equal to 5% of the lowest quantity of water
held within the party’'s Community Pool to account for the immediately preceding 10-year period. The
losses will be transferred to the Basin Operating Reserve.

= Exchange Pool (not modeled) — Pool that allows the transfer of unused APA from parties willing to sell
to parties willing to purchase additional extraction from the basin.

= Basin Operating Reserve — Pool to be managed by WRD, giving the agency more flexibility in fulfilling
its basin replenishment function. The Basin Operating Reserve is for use by WRD and may also be
available for temporary use for a party's stored water per the terms of the Judgment.

The maximum storage a party can hold in the Central Basin, within all the pools, cannot exceed 200% of
the party's APA, as follows:

Carryover Storage = max(0. 6 * unused APA,20AF) —
max(Storage held in Individual Account Storage held in Community Pool,0.2 » APA)

Equation 1. Carryover Storage Calculation
The goal for LADWP is to use all of its rights every year (based on scenarios, this will vary from 17,236 to
25,000 AFY in the Central Basin). Guidance on how the water rights and storage should be used are

outlined in the Judgment. The annual water rights that are not used within an administrative year can be
carried over to the next administrative year. After 1 year, the remaining annual water rights will have to be
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moved to Individual or Community Storage (if available); otherwise, rights will be lost. The total stored
water cannot exceed 200% of a pumper’s rights in the basin.

The individual LADWP storage in the basin would be used to attenuate year-to-year variation in the
demands that would be caused mainly by hydrological patterns. Unused rights from a year can be carried
over to the next year only unless converted to Storage. Beyond 1 year, the water would have to be
converted into Individual Storage or Community Storage, or lost opportunity. Hyperion water could be
stored in the LADWP Individual account and Community Storage Pool for a maximum of 200% of
LADWP's annual rights. After LADWP’s Individual Storage Account and Community Storage Pool are filled
(that is, 200% of their APA), they could not store any more water.

The logic for LADWP's use of storage can be considered under two conditions:

1) Wet Conditions — Under this condition, the APA in the basin will be greater than the demands, and
unused APA will be carried over as Normal Carryover into the following year or converted to Individual
Storage or the Community Storage Pool. Modeling scenarios will evaluate the risk of placing water in
the Community Storage Pool. Excess Hyperion water could be temporarily placed in the Basin
Operating Reserve pool upon approval by WRD and the Watermaster.

2) Dry Conditions — Under this condition, the APA in the basin will be less than the demands, and
additional water would be needed to supply demands. The order of preference for demands exceeding
the APA is to use any stored water first (sometimes this could be even before using APA rights) and
then enter a water augmentation program with Hyperion.

There are two more strategies related to the use of Hyperion WRP water and storage in addition to those
described earlier: Hyperion WRP effluent water could also be used in a Water Augmentation program or
used as a MAR source.

=  Water Augmentation — Water augmentation is defined in section N of chapter IV, Provisions for the
Storage of Water and the Extraction of Stored Water, of the Judgment. It states that the amount of
additional groundwater extraction due to a water augmentation project shall be equal to the quantity
of new water in the basin attributable to the water augmentation project. It is assumed that any water
augmentation projects will not require storage, and the same volume of recharge water will need to be
extracted during the same year.

= Hyperion Water as Artificial Replenishment Source — The option of using Hyperion WRP effluent as
one of the WRD's sources of MAR for basin replenishment may be considered in the modeling
scenarios. In this case, WRD would purchase Hyperion WRP replenishment water from LADWP as a
source of replenishment supply.

2.2 Groundwater Model

The Water Balance Model processes the different scenario data into a time series of volumes associated
with each of the different replenishment, injection, extraction, and water transfer components, subject to
the respective adjudication and storage rules in the Central Basin. The Groundwater Model comprises both
the West Coast and Central Basins and is then used to evaluate the physical limitations of each scenario’s
proposed replenishment, injection, and extraction locations and volumes. The physical or hydrogeologic
limitations of a scenario are assessed by computing a Groundwater Model-simulated head for the
respective scenario and comparing that against threshold water levels. Depending on the component that
exceeds the threshold, the Groundwater Model provides an upper or lower bound that can then be
subsequently adjusted in the Water Balance Model. The adjusted Water Balance Model output is then used
to revise the Groundwater Model and check other physical limitations in an iterative manner. The
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Groundwater Model used for this study is the Los Angeles Coastal Plain Groundwater Model (LACPGM),
recently developed by the U.S. Geological Survey (USGS) (Paulinski 2021).

The LACPGM spatial extent covers the entire West Coast and Central Basins, the Santa Monica Basin, the
Hollywood Basin, and a portion of the Orange County Basin. The model structure is based on a new
sequence stratigraphy geologic model (Paulinski 2021) and consists of 13 layers representing the
different geologic sequences. The grid resolution within each layer is a uniform 1/8 mile, and spatial
extent of the individual model layers is dependent on the respective sequence. Temporally, the model
simulates the period covering calendar years 1971-2015, with a temporal resolution of quarterly
(91.25-day) stress periods. The model simulates areal recharge from both mountain-front recharge on the
perimeter of the model from bordering tributary drainages and direct precipitation. Simulated recharge
also includes focused recharge in the Montebello Forebay and injection at the three barrier projects: the
WCB Barrier, the Dominguez Gap Barrier, and the Alamitos Barrier. The model uses a specified head
boundary to represent underflow through the Los Angeles Narrows from the San Fernando Valley and
head-dependent boundaries to represent flow across boundaries at Whittier Narrows, Orange County, and
the Palos Verdes Hills. Model nodes in the offshore areas underlying San Pedro Bay and Santa Monica Bay
are also represented using head-dependent boundaries. Simulated outflow includes groundwater
pumping and drained runoff caused by rising water levels from the Whittier Narrows Dam conservation
pool, the San Gabriel River, Rio Hondo, the Dominguez Channel, the northern part of Ballona Creek,
Coyote Creek, and areas of runoff in the Santa Monica Mountain foothills.

Groundwater Model inputs for evaluating Joint Master Plan scenarios include locations and flow rates of
injection and production for the existing and proposed new wells, and the recharge basins. The predictive
model scenarios also require assumptions for the baseline hydrology, as reflected in the model boundary
conditions and initial conditions.

2.21 Baseline Hydrology

The 30-year calendar year period 1986-2015 was selected as the baseline hydrology for scenario
evaluations. This 30-year period includes a sequence of dry (1986-1992), wet (1992-2007), and dry
(2007-2015) precipitation periods. The hydrology impacts areal recharge, mountain-front recharge, and
underflows in the model; therefore, these model inputs will remain the same for the predictive model as
the 30-year period simulated in the LACPGM.

2.2.2 Simulated Production

The Joint Master Plan model scenarios specify different groundwater production totals by LADWP, and
other pumpers in the West Coast and Central Basins, including the following:

*  Production at Non-LADWP Wells — The baseline scenario specifies annual production by non-LADWP
pumpers as an average annual total volume over the entire 30-year period. This average volume is to
be determined based on the average total production by non-LADWP pumpers for the 5-year period
from 2015-2019. To simulate the specified total production by non-LADWP pumpers at the specified
average annual total, non-LADWP production as simulated in the historical 30-year period will be
scaled accordingly. For the predictive scenarios, the scaled (non-LADWP) production will be applied to
wells active through the period 2015-2019.

=  Transient LADWP Production Rates — LADWP production rates will be transient and based on results
from the Water Balance Model. New LADWP extraction well locations will be based on the
Groundwater Development and Augmentation Plan study (LADWP 2019). Additional extraction wells
may be added, as needed, in areas with favorable hydrogeologic conditions. Any areas preferred by
LADWP for extraction wells will be prioritized when adding new extraction wells.
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2.23 Simulated Recharge and Injection

The USGS model incorporates recharge and injection volumes at the spreading grounds and barrier wells,
respectively, for the 30-year period from 1986-2015. The predictive model will incorporate projected
MAR volumes based on the results from the Water Balance Model. The 30-year historical spreading
grounds’ recharge and injection volumes in the USGS model will be scaled to be consistent with results
from the Water Balance Model. New injection wells will be added to the model in areas with favorable
hydrogeologic conditions (high aquifer transmissivities and sufficient depth to groundwater). Areas
preferred by WRD will be prioritized when adding new injection wells. The volumes and spatial distribution
of recharge and injection may need to be adjusted to avoid groundwater mounding at the injection wells
and spreading grounds.

2.2.4 Initial Conditions

The initial conditions for the scenarios are reflective of basin storage conditions at the start of the 30-year
simulation. The initial storage condition from the Water Balance Model will be used to identify the initial
groundwater levels for the model simulation.

2.25 Integration with the Water Balance Model

As described previously, the Groundwater Model is used to assess the hydrogeological limitations of the
proposed scenarios, specifically the injection, spreading grounds recharge, and extraction volumes
provided by the Water Balance Model for each scenario. At existing and proposed new extraction
locations, this hydrogeological limitation is a maximum drawdown condition to prevent water levels from
reaching the top of well perforations. At the existing and proposed new injection locations and recharge
areas, this limitation is a maximum drawup condition to prevent flooding (and other Material Physical
Harm). Inputs for the Groundwater Model can be categorized into the time-varying volumes associated
with:

=  Groundwater pumping by LADWP

=  Augmentation by LADWP

=  Groundwater pumping by non-LADWP pumpers
= MAR replenishment by WRD

= Other replenishment, including stormwater capture by Los Angeles County Department of Public
Works and natural replenishment

Because the West Coast Basin and Central Basin have separate adjudication and storage rules, the model
requires these categories of data for each basin.

The primary Groundwater Model output to determine the limitation of proposed scenarios is the simulated
head across the model domain. For each scenario, injection and recharge locations where the thresholds
are exceeded will help determine whether additional new locations need to be identified before lowering
the simulated volume. Likewise, extraction locations where the thresholds are exceeded will help
determine whether new locations need to be identified before lowering the simulated volume.

In the case where new locations with suitable hydrogeologic conditions cannot be identified, a subsequent
reduction in the volume could then be simulated to estimate an upper bound for the particular
component. The estimated upper bound could then be incorporated into the Water Balance Model to
provide a revised set of injection, spreading, and extraction volumes. Subsequently, the Groundwater
Model would then be used to assess the physical limitations of the revised scenario volumes. This iterative
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procedure ultimately will yield a revised scenario that conforms to the storage and adjudication rules and
does not exceed physical basin limitations.

2.3 Modeling Scenarios

The Water Balance Model scenarios were identified by WRD and LADWP. Attachment 1 provides the
details of these scenarios. The variables that change across scenarios are related to water rights of
extraction, extraction capacity and timing, recharge, and water augmentation. The scenarios presented in
Attachment 1 are summarized as follows:

= Scenario 1: Baseline scenario with historical extractions and historical recharge, and additional RBWRP
operation (20,000 AFY of extraction and replenishment).

= Scenario 2: Same assumptions as Scenario 1, with increase of LADWP water rights. Change (increase)
in LADWP water demands in the Central Basin. Additional recharge available from ARC and Los
Coyotes WRP.

= Scenario 3: Same as Scenario 2, with increase of LADWP water rights and corresponding increases of
recharge from Hyperion WRP and LADWP extraction.

= Scenario 3a: Same as Scenario 3, with changes to the extraction pattern and limits for LADWP.

= Scenario 4: Same as Scenario 3, with expansion of Central Basin extractions by all pumpers to full APA
rights and corresponding increase of recharge.

= Scenario 5: Same assumptions as Scenario 4, with an increase of West Coast Basin extraction by all
pumpers to full water rights and corresponding increase in recharge.

= Scenario 6: Same assumptions as Scenario 5, with changes to the LADWP extraction pattern and
capacity, as well as addition of a water augmentation program.

= Scenario 7: Same as Scenario 6, with changes to the LADWP extraction pattern and capacity.

3. Hyperion WRP Project Backbone Alternative Route Development
Basis

The purpose of the Hyperion WRP Project Backbone Alternative Route Development is to develop three
alternative routes to deliver advanced treated flows from the Hyperion WRP to replenishment facilities and
the Metropolitan Regional Recycled Water Program Backbone pipeline. A preferred alternative will be
selected in future phases of this Joint Master Plan study.

The criteria and general assumptions described in this section will be used as the basis for the initial pipe
segment development prior to the route screening process. Criteria development and route screening will
be documented in subsequent TMs.

3.1 Connections

The Hyperion Backbone was assumed to begin at the Hyperion WRP just south of the secondary clarifiers,
about 1,200 feet north of the intersection of Vista Del Mar and Grand Avenue.

The Hyperion Backbone was assumed to end at the San Gabriel River at a connection point with the future
Metropolitan Backbone, the location of which is still being determined by Metropolitan and is planned to
parallel either the Los Angeles River or the San Gabriel River. The final location and type of connection will
need to be coordinated with Metropolitan during the next phase of this project, as it will impact the length
of pipe required and potential route adjustments.
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Additionally, the routing of the Hyperion Backbone assumed that flow will be delivered to future turnouts
or connections accommodating the following facilities:

= LAAFP Pipeline Connection — The location of the future LAAFP turnout is assumed to be the
northwestern-most point along a given alternative route.

» Five potential well injection sites identified in the Draft Groundwater Development and Augmentation
Plan Phase 1 Report for the Central Basin (LADWP 2019):

1) Clovis

2) Confluence
3) Manhattan
4) Slauson

5) Soto

= Existing or new spreading ground sites, including:
— Los Angeles Forebay:
e New Los Angeles Forebay spreading grounds
— Montebello Forebay:

e Existing Rio Hondo spreading grounds
e Existing San Gabriel spreading grounds

3.2 Pipe Diameter

The pipe diameter of the Hyperion Backbone was conceptually determined by LADWP based on its
capacity to deliver anticipated flows from the Hyperion WRP to the various connections along the pipeline
route, assuming a maximum velocity of 7 feet per second.

Preliminary assumptions based on discussions held with LADWP during the first phase of this project
included a maximum diameter of 96 inches between the Hyperion WRP and the connection for the LAAFP.
The sections of the Hyperion Backbone downstream of the LAAFP connection are currently assumed by
LADWP to range from 48 to 60 inches in diameter and will be dependent on the flows delivered to each
injection well and spreading ground site. The assumption of a 96-inch diameter for the entire Hyperion
Backbone is conservative and allows flexibility once the final diameters are determined in the next phase
of the study.

33 Pipe Material

In conformance with LADWP requirements, the Hyperion Backbone will be welded steel pipe in accordance
with American Water Works Association (AWWA) standard AWWA C200, Steel Water Pipe, 6 In. (150 mm)
and Larger and lined with cement mortar in accordance with AWWA C205, Cement-Mortar Protective
Lining and Coating for Steel Water Pipe 4 In. (100 mm) and Larger—Shop Applied (AWWA 2017,

AWWA 2018).

3.4 Routing Within Public Right-of-Way
In accordance with LADWP recommendations and best practices, the Hyperion Backbone will be located
mostly within public right-of-way (ROW) and will avoid longitudinal routing within California Department

of Transportation ROW. However, crossing California Department of Transportation ROW is necessary and
will be allowed.
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3.5 Pipeline Construction Methods

Trenchless construction methods are assumed to be used by as much as 80% of an alternative route's
total length in accordance with LADWP criteria and initial budgetary assumptions. It is assumed that
open-trench construction will be used where practicable and more cost-effective than trenchless
construction.

Roadways with relatively wide ROWs will be identified and used as preferred corridors for the pipeline. This
will provide larger working limits and adequate space for tunnel launching and reception shafts.

3.6 Work Area Requirements

3.6.1 Open-Trench Work Area

The work area required for open-trench pipe installation was assumed to be a minimum of 36 feet wide.
To arrive at this width, it was assumed that 12-foot-wide, vertically shored trenches will be used and that
all excavated material would need to be transported and stockpiled offsite.

3.6.2 Trenchless Construction Work Area

Preliminary assumptions for trenchless construction and work areas required for 96-inch-diameter
pipeline trenchless construction include:

= Size of rectangular shafts: 32 feet long by 22 feet wide

» Size of circular shafts: 32 feet in diameter

* Area required for launching shafts: 27,000 square feet

* Area required for receiving shafts: 14,000 square feet

= Without restriction, site can be accessed by semi-trucks with trailers and dump trucks

= Existing overhead and subsurface utilities can be relocated to facilitate trenchless installation

After initial analysis of the potential pipeline corridors, it is assumed the following three trenchless
construction methods could be used for the Hyperion Backbone. All methods are assumed to require
double-pass installation with a casing and carrier pipe.

1) Closed face tunneling using an earth pressure balance machine with maximum straight distance
between launch and reception shafts of 35,000 linear feet, assuming cutter-head access for
maintenance from the surface, or under compressed air, is feasible. Curved installations of similar
lengths are feasible with a minimum horizontal radius of 1,200 feet.

2) Closed face tunneling using a microtunnel boring machine with maximum straight distance between
launch and reception shafts of 3,000 linear feet. Curved installations of similar lengths are feasible
with a minimum horizontal radius of 1,200 feet.

3) Open face tunneling using a tunnel boring machine with a maximum straight distance between shafts of
2,000 linear feet. Curved installations of similar lengths are feasible with a minimum horizontal radius of
1,200 feet.

3.7 Avoidance of Existing Utilities
To the fullest extent possible, attempts will be made to avoid conflicts with existing utilities. However, due

to the number of utilities expected to be encountered in the project study area, avoidance of all existing
utilities may not be feasible.
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For this phase of the study, utilities were reviewed in a geographic information system to identify routes
that minimize potential large-diameter utility relocations. In cases where utilities within a segment have
diameters equal to or greater than 24 inches, the horizontal clearance between the Hyperion Backbone
(assumed to be 96 inches in diameter) and existing utilities was reviewed at a high-level using Google
Earth to optimally provide a minimum separation of 10 feet.

The next phase of the study will include determining the candidate routes, determining locations of
recommended open-cut and trenchless reaches, and locating tunneling shafts to minimize the amount of
potential large-diameter utility relocations (for those utilities 24 inches and larger).

4, Los Coyotes WRP Project

The Los Coyotes WRP has been considered as supplemental source of recycled water supply for the

LVL AWTF and the Montebello Forebay Spreading Grounds. In 2011, a preliminary design for expansion of
the LVL AWTF from 3 MGD to 8 MGD was completed by CH2M HILL, now Jacobs (CH2M HILL 2011),
followed by final design and commissioning of the 8-MGD facility in 2014 (CDM Smith 2014). Expansion
of up to an additional 8 MGD is now being considered and would include the same advanced treatment
processes that are currently used at the facility: microfiltration, reverse osmosis, and ultraviolet advanced
oxidation.

A preliminary design of the pipeline and pump station to convey Los Coyotes WRP effluent to the

LVL AWTF was prepared by CDM Smith (CDM Smith 2012a, CDM Smith 2012b). A review of the
preliminary design was conducted as a part of TM 3.2 to identify modifications or updates needed to the
previous design and provide an updated cost estimate. Based on discussion with WRD, the evaluation of
the pipeline and pump station is based on an average flow rate of 8.7 MGD (required for 8.0-MGD
production capacity) and peak flow rate of 10.5 MGD.

A flow model will also be built and used to evaluate the need for storage and potential storage scenarios. Flow
modeling will simulate the historical effluent flows from 2015 through 2019 provided by the Sanitation Districts
of Los Angeles County. The total existing equalization volume at the LVL AWTF is 180,000 gallons, which
equates to approximately 30 minutes of storage assuming an 8.7-MGD flow rate. Refer to TM 3.2.4 for the
details of this analysis.
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Modeling Scenarios

Title
Baseline - Historical plus RBWRP

Scenario
Scenario 1

Scenario 2 Scenario 1 + Initial WR Leasing in
CB (LADWP)
OR
LADWP on the way to maximum

target rights in CB

Scenario 1 + WCB WR Transfer to
CB (LADWP) + WR Leasing
(LADWP)

OR
LADWP at maximum target rights

Scenario 3

Scenario 3a  Scenario 3 variation with change in

LADWP's extraction schedule

Scenario 3 + maximum APA
extraction in CB (other pumpers)
OR
LADWP at maximum target rights
plus full CB rights utilization

Scenario 4

Scenario 4 + maximum WR
extraction in WCB (other pumpers)
OR
LADWP at maximum target rights
plus full CB and WCB rights
utilization

Scenario 5

Scenario 6 Scenario 5 + Ph 1 augmentation
(LADWP)
OR

LADWP CB Augmentation Phase 1

Scenario 7 Scenario 5 + Ph 2 augmentation

(LADWP)
OR
LADWP CB Augmentation Phase 2

Notes:

% = percent

AFY = acre-foot (feet) per year
APA = Allowed Pumping Allocation
AR = Adjudicated Right

Notes (from original matrix)
Baseline conditions

LADWP begins acquiring additional
rights (goal = 25,000 total)

LADWP Leases 6,896 as needed

APA Transfer of 5,000 AFY to CB by
LADWP

LADWP now owns 25,000 rights total
LADWP leases 7,500 rights

Same as Scenario 3

Maximize APA in CB, WCB average
pumping with RBWRP

Replenishment calculation = [(WCB
APA - 5000) + (CB APA +5000) ] -
20000

Rights
LADWP

CB APA =17,236 AFY
WCB WR = 1,503 AFY
Total = 18,739 AFY

CB APA of 24,132= 17,236 (own)+6,896
(leased)

WCB WR = 1,503 AFY

Total = 25,635 AFY

CB APA:

25,000 AFY (own) = 17,236 + 5,000 (transfer
from WCB) + 2,764 (purchase) + 7,500 (lease)
WCB WR = 0 (goes to zero because LADWP is
buying and transferring rights from the WCB)
Total = 32,500 AFY

Same as Scenario 3

Same as Scenario 3

Same as Scenario 3

LADWP begins augmentation program Same as Scenario 3

inCB

LADWP begins augmentation program Same as Scenario 3

inCB

ARC = Albert Robles Center for Water Recycling and Environmental Learning

AWT = Advanced Water Treatment

CB = Central Basin

cfs = cubic foot (feet) per second

GW = groundwater

LAAFP = Los Angeles Aqueduct Filtration Plant

LADWP = Los Angeles Department of Water and Power

LC = Los Coyotes

MAR = Managed Aquifer Recharge
MFB = Montebello Forebay

MGD = million gallons per day

Ph = phase

RBWRP = Regional Brackish Water Reclamation Program

WB = water balance
WCB = West Coast Basin
WR = Water Right

WRD = Replenishment District of Southern California

Extraction
Central Basin
LADWP All Other Pumpers All Pumpers
Historical extraction, annual average Historical extraction volume and | Historical extraction volume and 20,000 AFY, location and

3,671 AFY

(178,848 AFY average) (31,631 AFY average)

LADWP 30-year demand monthly Same as Scenario 1 Same as Scenario 1
pattern (averaged to be 24,132 AFY);
limit extraction to 140% of APA or to 40

cfs for 10 months

LADWP 30-year demand monthly Same as Scenario 1 Same as Scenario 1
pattern (averaged to be 32,500 AFY);
limit extraction to 140% of APA or to 90

cfs for 6 months

No extraction in December and January; Same as Scenario 3 Same as Scenario 3
4 months at 40 cfs, and 6 months at 90
cfs

Same as Scenario 3 Full APA extraction (189,867 AFY Same as Scenario 1

average)

WCB full WRs

39,468 AFY= 64,468 AFY - 5,000
AFY (WCB-CB transfer) - 20,000
AFY (RBWRP)

Same as Scenario 3 Same as Scenario 4

LADWP 30-year demand monthly Same as Scenario 5 Same as Scenario 5
pattern (averaged to be 32,500 AFY);

limit extraction to 140% of APA or to 90

cfs for 9 months + 12,500 AFY in same

year as augmentation replenishment

LADWP 30-year demand monthly Same as Scenario 5 Same as Scenario 5
pattern (averaged to be 32,500 AFY);

limit extraction to 140% of APA or to 90

cfs for 12 months + 30,000 AFY in same

year as augmentation replenishment

West Coast Basin
RBWRP

monthly pattern from 1986-2015 monthly pattern from 1986-2015 potential patterns to be provided
by Jacobs (Jacobs to provide
location of extraction wells -
constant pumping assumed)

Same as Scenario 1

Same as Scenario 1

Same as Scenario 3

Same as Scenario 1

Same as Scenario 1

Same as Scenario 1

Same as Scenario 1

Natural Recharge and
Underflow

Historical recharge from
1986-2015 baseline
hydrology

Same as Scenario 1

Same as Scenario 1

Same as Scenario 3

Same as Scenario 1

Same as Scenario 1

Same as Scenario 1

Same as Scenario 1

Replenishment

MAR

Historical recharge from 1986-
2015 (MFB + Barriers + in-lieu);

increase barrier recharge for RBWRP
by 20,000 AFY (matching extraction

rate)

Same as Scenario 1

Same as Scenario 1

Same as Scenario 3

Same as Scenario 3 + need
additional recharge to satisfy
increased CB extraction by other
pumpers; LADWP's increase in
extraction will be covered by
Hyperion AWT, and other increases
will be covered by WRD

Same as Scenario 4 + need
additional recharge to satisfy
increased WCB extraction by other
pumpers

Same as Scenario 5

Same as Scenario 5

Hyperion

Assume 50% (or 10,000 AFY) of the
increased replenishment for RBWRP
is from Hyperion, and the remaining
50% would be from another source

Same as Scenario 1 + remaining
Hyperion water to be sent to barriers
and potentially to the LAAFP for
flows in excess of LADWP's
extractions in the CB

28,829 AFY (25.72 MGD) (due to
LADWP increase in CB) (difference
between 32,500 and 3,671 historical
LADWP pumping). Any excess flow
from Hyperion AWT will be sent to
the LAAFP

Same as Scenario 3

Hyperion AWT will be used to cover
LADWP's increase in extractions only;
any excess flow from Hyperion AWT
will be sent to the LAAFP

Hyperion AWT will be used to cover
LADWP's increase in extractions only.
Any excess flow from Hyperion AWT
will be sent to the LAAFP

Same as Scenario 3 + 12,500 AFY
(11.15 MGD) as an augmentation
project

Same as Scenario 6 + 17,500 AFY
(15.6 MGD) as augmentation project

ARC

No ARC

10,000 AFY

Same as
Scenario 2

Same as
Scenario 3

Same as
Scenario 3

Same as
Scenario 4

Same as
Scenario 5

Same as
Scenario 6

Storage
Lc Initial CB and LADWP Maximum
WCB Storage Storage Assumption

NoLC Historical 1985 levels CB APA =17,236 AFY
maximum storage = 200% of

APA (34,472 AFY) in CB

Same as Scenariol CB APA = 24,132 AFY
maximum storage = 200% of

CB APA (48,264 AFY)

LC to provide up to
4,000 AFY to CB MAR

Same as Scenario 2 Same as Scenario 1 | CB APA = 25,000 AFY
maximum storage = 200% of

CB APA (50,000 AFY)

Same as Scenario 3 Same as Scenario 1 | Same as Scenario 3

Same as Scenario 2 Same as Scenario 1 | Same as Scenario 3

Same as Scenario 2 Same as Scenario 1 | Same as Scenario 3

Use up to 4,000 AFY Same as Scenariol  Same as Scenario 3
from LC first, then

Hyperion; model

assumes that LC

augmentation will be for

WwCB

Same as Scenario 6 Same as Scenario 1 | Same as Scenario 3
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Subject Technical Memorandum 3.2.1 - Phase 1 Groundwater Modeling - Final

Project Name WRD and LADWP Joint Los Angeles Basin Replenishment and Extraction Master Plan
Date May 20, 2019 (Revised)

1. Introduction

This Technical Memorandum (TM) documents results of groundwater modeling and preliminary water
quality data compilation, in support of the Water Replenishment District (WRD) and Los Angeles
Department of Water and Power (LADWP) Joint Los Angeles Basin Replenishment and Extraction Master
Plan. TM 3.2.1 is one of the deliverables under Task 3.2, and companion to the Water Balance Model
developed by Jacobs, documented in a separate TM 3.1 (Appendix C).

TM 3.1 documented the procedure and assumptions for development and evaluation of the Hyperion
Water Reclamation Plant (WRP) project components. To support the Hyperion WRP project evaluation, a
Water Balance Model for the Central Basin and a Groundwater Model were developed to simulate
operational scenarios and identify hydrogeologic limitations. With input from WRD and LADWP,

seven scenarios were developed to assess the feasibility of different project alternatives.

The Water Balance Model processes the individual scenario data into a time series of volumes associated
with each of the different replenishment, injection, extraction, and water transfer components, subject to
the respective adjudication and general storage rules in the Central Basin (Superior Court of

California 2013). A summary of the scenarios and the respective components is included as Attachment 1.
The Groundwater Model used for this study is the Los Angeles Coastal Plain Groundwater Model
(LACPGM), recently developed by the U.S. Geological Survey (USGS) (Paulinski 2021). The LACPGM is a
regional model that comprises the West Coast Basin and Central Basin. The LACPGM is used as a predictive
tool to assess the physical limitations of each scenario’s proposed replenishment, injection, and extraction
locations and volumes. The LACPGM hydraulic properties are used to estimate parameters for future
preliminary wellfield siting and design. Additional analytical calculations were performed to estimate
maximum groundwater drawup at a resolution finer than the LACPGM grid-scale. Model results
documented in this TM were presented during weekly update and monthly progress meetings with WRD
and LADWP.

This TM also presents a summary of the groundwater quality data compiled as part of Task 3.2. The water
quality datasets will be used to support a subsequent phase of the refined modeling and site-specific
evaluations. Suggested next steps for incorporating water quality data to further evaluate the groundwater
modeling results are discussed.
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2. Groundwater Modeling

2.1 Los Angeles Coastal Plain Groundwater Model

The USGS groundwater model for the Los Angeles Coastal Plain, referred as the LACPGM is a MODFLOW
unstructured grid model (Panday et al. 2013). Salient aspects of the model are summarized as follows:

= The LACPGM spatial extent covers the entire Central and West Coast Basins, the Santa Monica Basin,
the Hollywood Basin, and a portion of the Orange County Basin.

= The model structure is based on a newly developed sequence stratigraphy geologic model
(Paulinski 2021) and consists of thirteen layers representing the different geologic sequences. The
geologic sequences are unlike lithostratigraphic model layers and can be discontinuous. As such,
several sequences do not extend over the entire model domain.

* The grid resolution within each layer is a uniform 1/8 mile, and spatial extent of the individual model
layers is dependent on the respective sequence.

= Temporally, the model simulates the period covering calendar years 1971 to 2015, with a temporal
resolution of quarterly (91.25 days) stress periods.

* The model simulates areal recharge from mountain-front recharge on the perimeter of the model
from bordering tributary drainages and direct precipitation.

» Simulated recharge also includes focused recharge in the Montebello Forebay, and injection at the
three barrier projects: the West Coast Basin Barrier (WCB Barrier), the Dominguez Gap Barrier, and the
Alamitos Barrier.

* The model uses specified head boundary to represent underflow through the Los Angeles Narrows,
from the San Fernando Valley, and head-dependent boundaries to represent flow across boundaries
at Whittier Narrows, Orange County, and the Palos Verdes Hills.

* Model nodes in the offshore areas underlying San Pedro Bay and Santa Monica Bay are also
represented using head-dependent boundaries.

* Simulated outflow includes groundwater pumping, and drained runoff caused by rising water levels
from the Whittier Narrow Dam spreading grounds, the San Gabriel River, Rio Hondo, Dominguez
Channel, the northern part of Ballona Creek, Los Coyotes Creek, and areas of runoff in the Santa
Monica Mountain foothills.

The groundwater modeling process entails modifying specific LACPGM model inputs for a selected
baseline period with output from the Water Balance Model. Scenarios were evaluated using the most
current 30-year calendar year period (1986-2015) as the baseline hydrology. The selected baseline
hydrology period includes a sequence of dry years (1986-1992), wet years (1993-2007), and dry years
(2008-2015). The selected 30-year period was considered representative enough to capture the different
water level conditions in the Central and West Coast Basins. The input hydrology impacts areal recharge,
mountain-front recharge, and underflows in the model; therefore, these model inputs remain the same for
the predictive model as the 30-year period simulated in the LACPGM. Modifications to the LACPGM for the
predictive scenario evaluations are discussed in Section 2.6.

2.2 Mapping of Water Balance Model Output to Groundwater Model Inputs

Table 1 provides a brief description of the evaluated scenarios, as they are referred to in the Water Balance
Model (Attachment 1).
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Table 1. Summary of Scenarios Evaluated by the Groundwater Model®

Scenario 1 | Baseline: Historical plus Regional Brackish Water Reclamation Project

Scenario 2 | Scenario 1 plus initial water rights leasing in Central Basin (by LADWP)
OR
LADWP on the way to maximum target rights in Central Basin

Scenario 3 | Scenario 1 plus West Coast Basin water rights transfer to Central Basin (by LADWP) plus water rights
leasing (by LADWP)

OR

LADWP at maximum target rights

Scenario 4 | Scenario 3 plus maximum Annual Pumping Allocation extraction in Central Basin (other pumpers)
OR
LADWP at maximum target rights plus full Central Basin rights utilization

Scenario 5 | Scenario 4 plus maximum water rights extraction in West Coast Basin (other pumpers)
OR
LADWP at maximum target rights plus full Central Basin and West Coast Basin rights utilization

Scenario 6 | Scenario 5 plus Phase 1 augmentation (LADWP)
OR
LADWP Central Basin augmentation Phase1

Scenario 7 | Scenario 5 plus Phase 2 augmentation (LADWP)
OR
LADWP Central Basin augmentation Phase 2

@ Additional details on scenario assumptions, including total pumping in the Central and West Coast Basins and
augmentation for each scenario, are included in Attachment 1.

For each of the scenarios, results from the Water Balance Model were translated to groundwater model
inputs for different categories of existing and new wells (injection and extraction) and existing recharge
areas in the Central and West Coast Basins. Table 2 lists the mapping of Water Balance Model outputs to
corresponding Groundwater Model inputs.

Table 2. Water Balance Model Outputs to Corresponding Groundwater Model Inputs

Water Balance Model Output Name Groundwater Model Input
Central Basin LADWP Pumping APA Applied to existing and new LADWP extraction wells
Central Basin LADWP Pumping Water
Augmentation Applied to new LADWP injection wells

Applied to existing non-LADWP extraction wells in the

Central Basin Others Pumping Central Basin
Additional MAR by Hyperion (from Historical) Applied to new LADWP injection wells
Other Additional MAR (from Historical) Added to existing Montebello Forebay recharge facilities
Los Coyotes WRP for Augmentation Applied to new WRD injection wells near LVL AWTF
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Table 2. Water Balance Model Outputs to Corresponding Groundwater Model Inputs

Water Balance Model Output Name Groundwater Model Input

Los Coyotes WRP for MAR Applied to new WRD injection wells near LVL AWTF

Notes:

APA = Annual Pumping Allocation

LVL AWTF = Leo J. Vander Lans Advanced Water Treatment Facility
MAR = Managed Aquifer Recharge

The Water Balance Model provides a monthly output volume in acre-feet (AF) for each of the categories.
To be consistent with the stress-periods and units of the Groundwater Model, the monthly volumes are
aggregated to quarterly volumes and converted to cubic-feet per day (ft3/day) rates for Groundwater
Model input.

2.3 Simulation of New Injection and Extraction Wells, and Additional Recharge

Several existing extraction wells in the Central and West Coast Basins and barrier injection wells are
screened across multiple model layers. Scenarios 1 through 7 include new injection and extraction wells
that are also screened across multiple layers. Locations of the different categories of wells are shown on
Figure 1.

The LACPGM uses a Connected Linear Network (CLN) package to represent the multi-layer wells. A new
CLN well is added to model input by connecting groundwater nodes in multiple layers and specifying the
well injection/extraction rate. A CLN well simulates specified injection/extraction across multiple layers by
internally computing individual layer contribution based on local transmissivity of the layers and
groundwater gradients across model layers. As such, a CLN well represents "aggregated” inflows and
outflows at the model grid scale (1/8 mile). The head values computed for groundwater nodes in the CLN
well are representative of the spatial and temporal scale of the model grid cells and not representative of
head inside the well-bore. The LACPGM does not simulate hydraulics of flow inside a well-bore.

New wells are added by specifying the spatial location, elevation of the top of the screen and bottom of
the screen, and groundwater nodes closest to the location in each layer between the screened elevations.
The new wells are simulated as CLN wells, with the same parameters as those used in the LACPGM.

New wells added to the scenarios include the following:

1) New LADWP injection wells: Two injection CLN wells were added within Slauson and Soto Central
Treatment Facilities (CTF) areas (Figure 1) identified in LADWP's Groundwater Development and
Augmentation Plan (LADWP 2019). The CLN wells are simulated with screen elevation from -100 feet
to -1,000 feet below mean sea level (ft msl) roughly corresponding to the model layers with high
transmissivity at the respective locations. At the Slauson location, the modeled screen interval
corresponds to approximately 300 feet below ground surface (ft bgs) to 1,200 ft bgs. At the Soto
location, the modeled screen interval corresponds to approximately 350 ft bgs to 1,250 ft bgs.
Figure 2a shows the locations of model layer cross-sections. Figure 2b shows the cross-section
connecting the Soto and Slauson locations. At the Soto location, the injection CLN well is screened in
model layer 8, and layers 10 through 13. The shallowest active layer at the Soto location is model
layer 6, as the other layers are discontinuous in that region. At the Slauson location, the injection CLN
well is screened from model layers 4 through 9.
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2) New LADWP extraction wells: One extraction CLN well is simulated within the Confluence area
Groundwater Development and Augmentation Plan location. The extraction well is simulated with
screen elevation from -100 ft msl to -2,000 ft msl, or approximately 200 ft bgs to 2,100 ft bgs. The
modeled screen intervals correspond to model layers 3 through 8 with high transmissivity.

3) New WRD injection wells, near the LVL AWTF: Three injection CLN wells were added at locations
provided by WRD. The CLN wells are simulated with screen elevation from -200 ft msl to -1,400 ft msl,
or approximately 230 ft bgs to 1,430 ft bgs. The modeled screen intervals correspond to model layers
5 through 9.

4) New Regional Brackish Water Reclamation Program (RBWRP) extraction wells: Ten extraction CLN
wells were added at locations provided by Jacobs. The CLN wells are simulated with screen elevation
from -150 ft msl to -980 ft msl, or approximately 250 ft bgs to 1,060 ft bgs. The modeled screen
intervals correspond to model layers 5 through 10.

For all the scenarios, a total of 20,000 acre-feet per year (AFY) is extracted at the new RBWRP CLN wells,

and an additional 20,000 AFY is injected at the WCB Barrier wells. The LACPGM simulates recharge at the
Montebello Forebay spreading grounds by specifying the volumetric rates at the underlying groundwater
nodes. For scenarios that include additional recharge at the Montebello Forebay, the additional volume is
equally distributed across the groundwater nodes. For all the scenarios, LADWP extraction is simulated at
existing LADWP well locations in the LACPGM and the new Confluence location.

2.4 Simulation of non-LADWP Extraction

The Water Balance Model output “CB Others Pumping” corresponds to pumpers other than LADWP and is
referred to as non-LADWP extraction. For all scenarios, Water Balance Model output for non-LADWP
extraction volume in the Central Basin is applied to existing extraction wells that are active during the
5-year period from 2011-2015. This assumption ensures that the non-LADWP extraction volume for the
predictive period is not applied to wells that have been inactive since 2011 or earlier. The non-LADWP
extraction volume is apportioned to the active wells based on their average historical pumping rates. For
Scenarios 1 through 4, the historical total extraction in the West Coast Basin is left unchanged. In
Scenarios 5 through 7, pumping in the West Coast Basin is set to maximum adjudicated water rights of
39,468 AFY. The extraction volume is apportioned to wells that were active during 2011-2015, based on
their average historical pumping rates. For all scenarios, extraction by pumpers in the adjoining
Hollywood, Orange County, and Santa Monica Basins is left unchanged.

2.5 Evaluation of Exceedance of Thresholds

For each scenario, groundwater head simulation results are evaluated for exceedance of water level
thresholds at the new injection wells, new and existing LADWP extraction wells and select WCB Barrier
injection wells. For injection wells, the simulated head is compared with elevation of the shallowest
groundwater node at the location to evaluate potential flooding. The threshold for injection locations is
exceeded if the simulated water level is less than 50 feet below the threshold water level. For extraction
wells, the simulated head is compared with the bottom elevation of the shallowest layer in which the well
is screened. The placement of well screens to target specific intervals and optimization of well
performance is not attempted in Phase 1. More stringent criteria, including potential for air entrainment
and subsidence, are envisioned for a subsequent phase. The threshold for extraction locations is
considered exceeded if the simulated water level falls below the threshold bottom elevation.
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2.6 Revisions to Scenario Inputs

There were four significant revisions made to the scenario inputs based on a preliminary round of
evaluations. The revisions are summarized as follows:

= Threshold water levels were exceeded for Scenario 2, at the Soto injection well location. For
subsequent revisions of scenario inputs, the Soto location was removed, and injection was not
simulated at this location. The exceedance plot for the Soto location from an earlier Scenario 2 is
presented on Figure 3a.

= Injection of the additional 20,000 AFY was simulated at all the WCB Barrier wells. This led to threshold
exceedance at a few wells in the northern portion of WCB Barrier (with limited drawdown impacts from
the RBWRP extraction wells). For subsequent scenario runs, the additional injection was limited to
wells in southern portion of the WCB Barrier and closest to the RBWRP extraction wells.

= Following additional input from LADWP, extraction volumes at the Confluence, 99" Street, and
Manhattan locations were apportioned as 56%, 11%, and 33% of the specified extraction,
respectively. The ratios correspond to target extraction rates of 50 cubic feet per second (cfs), 30 cfs,
and 10 cfs at the three locations, respectively.

» The Water Balance Model output time series corresponding to injection at the LADWP injection wells
varies significantly, with high volumes in some quarters and zero in other quarters within the same
year. This leads to high groundwater levels during the quarters with non-zero injection. To lower the
maximum groundwater levels, total injection time series was averaged within each year, and a uniform
value is applied during the four, quarterly stress-periods within the year. The resulting "smoothed”
injection time series input data are shown for Scenarios 2 through 7 on Figures 3b through 3g,
respectively.

The following sections present the results of the threshold evaluation at the different categories of wells
for the revised scenario inputs.

2.7 Scenario Results

This section summarizes groundwater modeling results for each of the scenarios (Table 1).

Scenario 1: Historical plus Regional Brackish Water Reclamation Program

Scenario 1 is the Baseline simulation and does not include injection at LADWP wells and WRD wells.
Exceedance of threshold water levels was evaluated at the LADWP extraction wells, RBWRP extraction
wells and selected WCB Barrier wells. Simulated hydrographs and threshold water levels for the wells and
recharge areas are shown on Figures 4a through 4f. At extraction well locations (Figures 4a, 4c), the
respective threshold water level at the location is shown as continuous red line at the bottom of the plots.

Scenario 2: Scenario1 plus Initial Water Rights Leasing in Central Basin (LADWP)

Starting with Scenario 2, all the well categories are active and have non-zero inputs from the Water
Balance Model. Scenario 2 includes injection at the LADWP Slauson well location and at the WRD injection
locations near the LVL AWTF. Exceedance of threshold water levels was evaluated at the LADWP injection
and extraction wells, WRD injection wells, RBWRP extraction wells, and selected WCB Barrier wells.
Thresholds are exceeded at the WRD injection wells, potentially because of historically high water levels at
the selected injection locations and low extraction at nearby wells. Simulated hydrographs and the
threshold water levels for the wells and recharge areas are shown on Figures 5a through 5f. At extraction
well locations (Figures 5a, 5c¢), the respective threshold water level at the location is shown as continuous
red line at the bottom of the plots.
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Scenario 3: Scenario 1 plus West Coast Basin Water Rights Transfer to Central Basin (LADWP) + Water
Rights Leasing (LADWP)

Scenario 3 represents maximum target rights for LADWP and simulates higher extraction and injection at
the LADWP wells. Exceedance of threshold water levels was evaluated at the LADWP injection and
extraction wells, WRD injection wells, RBWRP extraction wells, and selected WCB Barrier wells. Thresholds
are exceeded at the WRD injection wells, potentially because of historically high water levels at the
selected injection locations and low extraction at nearby wells. Simulated hydrographs and the threshold
water levels for the wells and recharge areas are shown on Figures 6a through 6f. At extraction well
locations (Figures 6a, 6¢), the respective threshold water level at the location is shown as continuous red
line at the bottom of the plots.

Scenario 4: Scenario 3 plus Maximum APA Extraction in Central Basin (Other Pumpers)

Scenario 4 represents maximum target rights for LADWP, and full utilization of Central Basin pumping
rights by non-LADWP pumpers. Exceedance of threshold water levels was evaluated at the LADWP
injection and extraction wells, WRD injection wells, RBWRP extraction wells, and selected WCB Barrier
wells. Thresholds are exceeded at the WRD injection wells, potentially because of historically high water
levels at the selected injection locations and low extraction at nearby wells. Simulated hydrographs and
the threshold water levels for the wells and recharge areas are shown on Figures 7a through 7f. At
extraction well locations (Figures 7a, 7c), the respective threshold water level at the location is shown as
continuous red line at the bottom of the plots.

Scenario 5: Scenario 4 plus Maximum Water Rights Extraction in West Coast Basin (Other Pumpers)
Scenario 5 represents maximum target rights for LADWP, and full utilization of Central Basin and West
Coast Basin pumping rights by non-LADWP pumpers. Exceedance of threshold water levels was evaluated
at the LADWP injection and extraction wells, WRD injection wells, RBWRP extraction wells, and selected
WCB Barrier wells. Thresholds are exceeded at the WRD injection wells, potentially because of historically
high water levels at the selected injection locations and low extraction at nearby wells. Simulated
hydrographs and the threshold water levels for the wells and recharge areas are shown on Figures 8a
through 8f. At extraction well locations (Figures 8a, 8c), the respective threshold water level at the
location is shown as continuous red line at the bottom of the plots.

Scenario 6: Scenario 5 plus Phase 1 Augmentation (LADWP)

Starting with Scenario 6, augmentation by LADWP is added to the Slauson injection well location.
Exceedance of threshold water levels was evaluated at the LADWP injection and extraction wells, WRD
injection wells, RBWRP extraction wells, and selected WCB Barrier wells. Thresholds are exceeded at the
WRD injection wells, potentially because of historically high water levels at the selected injection locations
and low extraction at nearby wells. Simulated hydrographs and the threshold water levels for the wells and
recharge areas are shown on Figures 9a through 9f. At extraction well locations (Figures 9a, 9¢), the
respective threshold water level at the location is shown as continuous red line at the bottom of the plots.

Scenario 7: Scenario 5 plus Phase 2 Augmentation (LADWP)

Scenario 7 is similar to Scenario 6 and includes additional augmentation at the LADWP Slauson well
location. Exceedance of threshold water levels was evaluated at the LADWP injection and extraction wells,
WRD injection wells, RBWRP extraction wells, and selected WCB Barrier wells. Thresholds are exceeded at
the WRD injection wells, potentially because of historically high water levels at the selected injection
locations and low extraction at nearby wells. Simulated hydrographs and the threshold water levels for the
wells and recharge areas are shown in Figures 10a through 10f. At extraction well locations (Figures 103,
10c), the respective threshold water level at the location is shown as continuous red line at the bottom of
the plots.

PPS0522201428LAC FINAL 7



Technical Memorandum 3.2.1 -

|
Phase 1 Groundwater Modeling — Final uaCObs =INTERA

GEOSCIENCE & ENGINEERING SOLUTIONS

2.8 Applied Pumping in the Vicinity of WRD Injection Wells at LVL AWTF

For Scenarios 2 through 7, the water level thresholds were exceeded at all the WRD injection well
locations at LVL AWTF (Figure 1). This is primarily because of historically high water levels in the vicinity of
the injection wells, as can be seen in Scenario 1 (Figure 4d). To further examine potential reasons for the
exceedances, assigned pumping at wells near the WRD injection wells was compiled for each of the
scenarios. Figure 11a shows selected wells in the vicinity of the proposed WRD injection wells. Note that
only two of the five wells were active since 2011; therefore, the water balance output corresponding to “CB
Others Pumping” is applied only to the two active wells. These wells are represented as CLN 616 and CLN
1595 in the LACPGM. Figures 11b and 11c show the applied additional extraction at CLN 616 and CLN
1595, respectively. The maximum additional extraction at the wells is approximately 132 AF and becomes
significantly lower toward the end of the simulation. Additionally, the Water Balance Model output
includes several months when the Baseline Scenario 1 "CB Others Pumping” is greater than Scenarios 2
through 7. As a consequence, Scenarios 2 through 7 do not show significant difference in water levels at
the WRD injection wells compared to the Baseline Scenario 1.

29 Drawup/Drawdown Contours

Scenario modeling results are further processed to calculate drawup (+) and drawdowns (-) relative to the
Baseline Scenario 1. These results will be used in subsequent phases of refined modeling to identify areas
of influence of the LADWP injection and extraction wells, and to prioritize additional water quality data
collection and evaluation. The drawdown/drawup calculations are performed for each scenario and
include all 12 active layers and 120 stress periods. For conciseness, results are presented here for
representative stress periods when the extraction and injection volumes at the LADWP well locations are
high. Additionally, the results presented here are limited to model layers 5 and 7 that correspond to the
layers with maximum proportion of injection and extraction at the LADWP well locations. Figures 12a and
12b show the drawup (+) and drawdown (-) contours for Scenario 2, model layer 5, and stress periods 142
and 155, respectively. Figures 12c and12d show the drawup/drawdown contours for Scenario 2, model
layer 7, and stress periods 142 and 155, respectively. Likewise, Figure sets 13 through 17 show the results
for Scenarios 3 through 7. In general, the drawup (+)/drawdown (-) contours show the area of influence of
the LADWP Slauson injection well and the other extraction wells. A higher drawdown (-) is generally
computed for the 99t Street Wellfield in model layer 5, potentially because of lower transmissivity at the
well locations. In comparison, the drawdown (-) at the Confluence location is higher in model layer 7, and
less than the computed drawdown in layer 5.

2.10 Analytical Downscaling

The LACPGM head values computed for groundwater nodes in the CLN well are representative of the scale
of the model grid cells (660 feet) and not representative of head in the vicinity of the well and inside the
well-bore. Further downscaling is required to support a preliminary design of an injection wellfield,
including the number and spacing of injection wells, based on the groundwater drawup. Additional
downscaling calculations using the standard Theis’ solution are performed here to estimate the head
buildup in formation immediately adjacent to the injection zone. The analytical calculations do not
account for additional head build up due to any well inefficiency and hydraulic losses inside the wellbore.

Hydraulic parameters for the analytical simulation are obtained from the LACPGM corresponding to the
Slauson injection location. The analytical simulation assumes a 2-foot diameter borehole (that is, radius at
1 foot) and injection into multiple stratigraphic zones (as represented by the sequences in the LACPGM)
with injection rates partitioned based on overall interval transmissivity of each interval to reflect the
expected interval partitioning that would occur if the well were screened across all intervals.
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At the Slauson injection location, the LACPGM simulated maximum injection rate is approximately
28,000 gallons per minute (GPM) in Scenario 7. Assuming a well injection capacity of approximately
2,170 GPM, an analytical simulation was performed assuming an array of 13 wells with 100-foot spacing
(Figure 18). The simulated wellfield with the pattern shown on Figure 18 covers an area of approximately
0.6 acres. The simulated well spacing of 100 feet is considered sufficiently conservative.

Table 3 presents a summary of the simulation model input parameters.

Table 3. Summary of Simulation Model Input Parameters for Analytical Downscaling

Maximum
Horizontal Specific Injection
Conductivity Thickness Transmissivity Storage Rate
Layer Node (feet per day) (feet) (square feet per day) | (1/foot) (GPM)
4 104565 88.3 119.4 10,542 0.000001 -222.6
5 121194 395.8 196.7 77,831 0.000001 -1770.2
6 155109 4.0 284.3 1,137 0.000001 -26.9
7 187319 57.1 61.0 3,484 0.000002 -84.8
8 221086 11.9 197.4 2,342 0.000001 -57.4
9 250028 7.0 41.2 289 0.000001 -1.4

The analytical calculation assumes continuous injection at the maximum rate for a period of 30 years. The
calculated maximum drawup across all the layers is approximately 92 feet. These maximum drawups are
still below the upper water level threshold shown on Figures 4b, 5b, 6b, 7b, 8b, 9b, and 10b. Therefore,
the expected head buildup within the bore hole is within acceptable range for the Slauson Wellfield.
Additional consideration of the hydraulic impact of the buildup in relation to the pump intake will be part
of the next phase of detailed and site-specific modeling for the wellfield. Note that this analysis does not
account for any loss of well efficiencies, which would increase the drawup at the well. Therefore, regular
well maintenance and rehabilitation would be essential to ensure the well performance is within the
expected range.

3. Summary of Groundwater Scenario Evaluations

This section presents a summary of the results from the scenario runs and threshold.

= LADWP injection and extraction locations:
—  Preliminary modeling showed that thresholds were exceeded at the new Soto injection location.
— Thresholds are not exceeded at the new Slauson injection location, even at the bore hole scale.

— Thresholds are not exceeded at the new Confluence location, and existing Manhattan and
99t Street locations.

=  WRD injection locations:

— Forall scenarios, thresholds are exceeded at injection locations near the LVL AWTF. Simulated
high water levels are potentially because of low extraction volumes at nearby extraction wells.

PPS0522201428LAC FINAL 9
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= Montebello Forebay:

— Forall scenarios, potential flooding was observed at select recharge nodes during a few
stress-periods representing high groundwater level conditions in the predictive simulation period.

=  WCB Barrier:

— Thresholds at the WCB Barrier injection wells are not exceeded after limiting the injection of an
additional 20,000 AFY to the southern portion of the WCB Barrier.

Analytical downscaling calculations were applied to the Slauson injection well location to estimate the
maximum drawup in the immediate vicinity of the injection well. A project configuration consisting of

13 equally spaced wells covering a footprint of approximately 0.6 acre was simulated. The calculated
maximum drawup is approximately 92 feet and is within the acceptable range of values for injection wells.

These model results provide the basis to evaluate and prioritize existing Project Concepts, identify new or
alternative future concepts, and undertake refined site-scale analysis to better define project
specifications and preliminary design. Alternative locations or injection rates for wells with exceedance are
envisioned for the next phase of modeling and will be undertaken with input from WRD and LADWP.
Injection of additional volume at the WCB Barrier wells in the southern portion was assumed to be feasible
and was not evaluated for any additional operational constraints or the barrier capacity. This assumption
may need to be revised based on the WCB Barrier constraints. The simulated WRD injection wells near the
LVL AWTF were based on preliminary estimates for the number of wells and conceptual locations.
Additionally, simulated extraction rates from the nearby extraction wells were based on average historical
pumping rates and not actual capacities. For the next phase, a further refined hydrogeological assessment
of WRD's injection near the LVL AWTF will be conducted based on any updated plans for the LVL AWTF
and nearby pumpers. Future expansion at the LVL AWTF will include an injection well and two monitoring
wells. Geologic, water level, and water quality data from these new wells will provide new information on
prevailing hydrogeological conditions in and around the LVL AWTF. These data will be incorporated into
future modeling and evaluation of hydrogeologic and hydraulic constraints for potential replenishment
and augmentation facilities.

4, Summary of Groundwater Quality Data

Groundwater quality is an important consideration when siting and designing groundwater injection and
extraction wells. Injection wells may mobilize existing groundwater contamination plumes, potentially
affecting groundwater quality at surrounding production wells. Impaired groundwater quality would also
influence the wellhead concentration at production wells. This phase of the evaluation was focused on
compiling and summarizing the primary groundwater contamination datasets as described in this section.
A summary is presented here, with further evaluation planned for the next phase of work with more detail
and input from WRD and LADWP.

Figures 19a to 19e show concentration distributions for perchloroethylene (PCE), trichloroethylene (TCE),
1-4 dioxane, perfluorooctanesulfonic acid (PFOS), and perfluorooctanoic acid (PFOA) at different
locations and depths within the Central and West Coast Basins from 2018 - 2019, measured at WRD
nested monitoring wells (WRD 2019). Data from the WRD monitoring wells Huntington Park 1 and Los
Angeles 1 indicate elevated levels (above 10 micrograms per liter [ug/L]) of TCE near the Slauson
injection wellfield location (Figure 19e). While concentrations at Los Angeles 1 are higher in the shallow
screen intervals, concentrations at Huntington Park 1 are highest in the middle screen intervals. Data from
well Los Angeles 2 show elevated (above 5 pg/L) 1-4 dioxane concentrations near the Soto injection
wellfield location (this location was screened out because of water level threshold exceedance from
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preliminary modeling). Monitoring well data near the Confluence extraction well location indicates
elevated levels of 1-4 dioxane (above 1 pug/L), PFOS (above 6.5 pg/L), and PFOA (above 5.1 pg/L) at
several depth intervals.

Data were also obtained for WRD priority contaminated sites. As part of WRD's contamination prevention
program, regulated environmental sites deemed as high priority are tracked and ranked according to
several criteria such as depth of contamination, contaminant concentration and flow and transport
characteristic of species, preferential flow and transport pathways to deeper aquifers, and distance to the
nearest drinking water well. Figure 20 shows the 46 WRD priority contamination sites within the Central
and West Coast Basins. Based on this preliminary evaluation, several priority 1 and 2 sites are located near
the proposed injection and extraction wellfield locations. Groundwater quality at these sites with
associated interactions with proposed injection and extraction wells will be evaluated in the next phase of
more detailed analysis.

Data collected from the State Water Quality Control Board's (SWRCB) Groundwater Ambient Monitoring
and Assessment (GAMA) centralized public water quality database was also reviewed to evaluate water
quality in the Central and West Coast Basins. The public database, also known as the Groundwater
Information System, is a compilation of multiple regulatory datasets hosted through a web map accessible
through the GAMA OnLine Tools." The GAMA dataset includes wells from Regional Water Quality Control
Board regulatory sites (GeoTracker), Department of Water Resources wells, Division of Drinking Water
public supply wells, SWRCB regulated sites monitoring wells, and domestic drinking wells sampled by the
SWRCB. The GAMA Groundwater Information System was queried for all available results within the West
Coast Basin and Central Basin boundaries. The dataset was queried for the following
chemicals/constituents: TCE, PCE, 1,2-DCE, perchlorate, Cr6, and 1,4 dioxane. The datasets were
combined and filtered by depth (where the information was available) to further explore the water quality
data and begin to determine important sources of contamination. Figures 21a through 21c are maps of
the queried constituents from the GAMA water quality database for three depth intervals (shallower than
100 feet, between 100 feet and 500 feet, and deeper than 500 feet) in relation to the proposed injection
and extraction wellfields and WRD's priority contamination sites. Figure 21a shows that most of the
contamination is at shallow depths (less than 100 feet). However, Figures 21b and 21c show that there are
still some areas with impaired groundwater at depth near the proposed injection and extraction wellfields.
In particular, the GAMA data show contamination at depths greater than 500 feet near the Confluence
location (however, these results are of relatively low concentration). Note that several of the wells with
data in the GAMA database do not have depth information available. Figure 21d shows the locations of
sites queried from GAMA (based on the previously described criteria) without any depth information. The
next phase of evaluation may entail a more comprehensive data search and review to obtain
depth-specific information on groundwater contamination at these GAMA sites near the proposed
wellfields.

Groundwater quality can be spatially variable, as different aquifer and aquitard zones within the
groundwater basin may contain different levels of contamination. Groundwater quality is also temporally
variable, with plumes moving, dispersing, and diluting over time. Therefore, the detailed evaluation of
groundwater quality impacts on the proposed projects will be evaluated in the subsequent detailed
modeling phase.

1 .
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/.
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Figure 1.
Location of New Wells and Existing
Wells in the LACPGM model
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Figure 2b.
Model Cross-section A-A’
Soto and Slauson Injection Locations
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Figure 2c.
Model Cross-section B-B’
Confluence Extraction Location
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Figure 3c.
Scenario 3 Smoothed Input

LADWP Slauson Injection Well

2015_Q2
2014_Q3
2013_Q4
2013_Q1
2012_Q2
s 2011_Q3
2010_Q4
2010_Q1
2009 Q2
2008_Q3
2007_Q4

“I 2007_Q1
2006_Q2

W

s 2005_Q3

2004_Q4

2004_Q1
2003_Q2

2002_Q3
2001_Q4
2001_Q1
2000_Q2
1999_Q3
1998_Q4
1998_Q1
1997_Q2
1996_Q3
1995_Q4
1995_Q1
1994_Q2
1993_Q3
1992_Q4
1992_Q1
1991_Q2
s 1990_Q3
1989_Q4
1989_Q1
1988_Q2

14000

1987_Q3
1986_Q4
1986_Q1

m

12000
10000
8000
6000
4000
2000
0

(1994-242y) swnjop

GEOSCIENCE & ENGINEERING SOLUTIONS




Scenario 4

B Water Balance Model Output

MHMMLI\I\ MI

= T
GEOSCIENCE & ENGINEERING SOLUTIONS

W Smoothed Input

16000

J

Figure 3d.

2015_Q2
2014_Q3
2013_Q4
2013_Q1
2012_Q2
s 2011_Q3
2010_Q4
2010_Q1
2009 Q2
2008_Q3
2007_Q4

“I 2007_Q1
2006_Q2

W

s 2005_Q3

2004_Q4

2004_Q1
2003_Q2

2002_Q3
2001_Q4
2001_Q1
2000_Q2
1999_Q3
1998_Q4
1998_Q1
1997_Q2
1996_Q3
1995_Q4
1995_Q1
1994_Q2
1993_Q3
1992_Q4
1992_Q1
1991_Q2
s 1990_Q3
1989_Q4
1989_Q1
1988_Q2

14000

1987_Q3
1986_Q4
1986_Q1

m

12000
10000
8000
6000
4000
2000
0

(1994-242y) swnjop

Scenario 4 Smoothed Input
LADWP Slauson Injection Well




Scenario 5

B Water Balance Model Output

MHMMLI\I\ MI

=INTERA

W Smoothed Input

16000

J

Figure 3e.
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Figure 3f.
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Scenario 3 Drawdown
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Scenario 5 Drawdown
Layer 5, Stress Period 142 (2006 Q2)




Scenario 5 — Layer 5 — Stress Period 155 (2

A o ‘“v? incert
i
> " ihimbra, | San Gabrel
e Alhambre
’ o V- Baldwin P ark ovina
Gt Loy o Rosemead
i e ;‘.’«»ﬁ, S 2 El Mopte West Covina
ta { A Manerey Park
T.‘T.(:?(A’lylﬁl—“ 2
‘s S AEast Les
Malibu ] Bt H
i ' pANa AR
: ® <ol
A - T £
5 o 3 >,
% Oy =7 : s
. o, . & .
.., i : &
e, $ : [1 L
BT . H
® s .. H TR =N
® ) L it e

m-500

M -49.9 - -40.0

Fullerton m-39.9--300

m-299--200

Anaheim -19.9 - -100

-9.9-0.0
0.1 -10.0
: 10.1 - 20.0
Garden Grove
o 20.1 - 30.0
stmingter
N = Santa Ana Z{}'*j 30.1 - 400
Tstin il 40.1 - 500
]

A Fe "12 50.1 - 60.0

. : m 60.1 - 70.0

: . Irvine m70.1 - 80.0

.
0 225 45 9 Miles R s
SBALER: -
i I R, ~3 wh m 90.1 - 100.0
™ GRS et Lak 5{"

= il
Mot B

009 Q3)

New LADWP Wells

Pon @ Badracton
®  Injection
USGS Mode! wells
Group
@ LADWP Extraction
Chine  *  West Coast Basin Barrier

Aamitos Gap Barrier
Dominguez Gap Barrier

Central Basin Extraction Wells
West Coast Basin Extraction Wells

Drawdown/Drawup (ft)

o

Layer 5

Figure 15b.
Scenario 5 Drawdown
, Stress Period 155 (2009 Q3)




Scenario 5 — Layer 7 — Stress Period 142 (2006 Q2)

“ AT §
gl \ San Gabriel
= Alhambra C
ovina

il
il iR Al Ealdwin Park
N L
ES BN

Rosemead
t El_Monte 1 WestCovina

0
\
W

L h I
(23 x hagerey Park
t’q:}f)ﬁf14~&- LA i

Malibu P . Y 4|

Jaterreessasees,’

Fullerton

10 AV Anaheim

Garden Grove

-stmingter
Santa Ana
15t

Fountain

Y Huntington 2
- Beach

| 1 1 1 | 1 | 1 | s

~ 4
s Y
Wauinnn Redivh

Costa Me:

o New L ADWP Wells
Pog @ Badracton
® Injection
USGS Mode! wells
Group
@ LADWP Extraction
Chine ® West Coast Basin Barrier
Aamitos Gap Barrier
Dominguez Gap Barrier
Central Basin Extraction Wells
«  West Coast Basin Extraction Wells
iy Drawdown/Drawup (ft)
m-500
} -499 - -40.0
o, o |
5 o m-39.9--300
m-299--200
-199 - -100
-9.9-0.0
0.1 -10.0
o
b 10.1 - 200

e 20.1 - 300
‘ "}??' 30.1 - 40.0
T 40.1 - 500
S m50.1- 60.0

m 60.1 - 70.0

Irine = 70.1 - 80.0
. 80.1 - 900

R 90.1 - 100.0
e g,, 2 %\._r% L

F5
A Bt Lakes

Figure 15c.
Scenario 5 Drawdown

Layer 7, Stress Period 142 (2006 Q2)




Scenario 5 — Layer 7 — Stress Period 155 (2009 Q3)

A TA ] T
wmeant \ La Verne
San Gabriel 3 fan
Alhambra € oving
AL Tetas N Etyainy 7Y g Baldwin P ark ]
SRR z Pak ( vy New LADWP Wells
b A\ LA B - e P 225 - =, El Monte West'Covina™
3 (- h -
o \ t " ia <t .\ R Ranlerey Park 2 Pon @  Extraction
pont “tagRnhdes S g
inemPatetilies 2 g, @ Injection
BABU e, P { / .Eq:-IL,@s : i
3 o : e BAN( USGS Mode! wells
\\\ S e § \ ; Group
. 4
S
M

®  |ADWP Extraction
chino  ®  West Coast Basin Barrier
Aamitos Gap Barrier
Dominguez Gap Barrier
Central Basin Extraction Wells
«  West Coast Basin Extraction Wells
Drawdown/Drawup (ft)
m-500
A M -499 - -40.0
A m-399--300
] = m-299--200
R §;?/*:Mﬁﬁ -199--100
-9.9-0.0
0.1 -10.0
10.1 - 200
20.1 - 300
30.1 -400

i 40.1 - 50.0
i

i

£

s : Poetiies 50" Fullertors |
\ 3 B M D

Orange
Garden Grove

<stminsterT :
Santa Ana

Tustin

Fountain 50.1 - 60.0
Nz Valley

m 60.1 - 70.0

Huntington £

. P Irvine m 70.1 - 80.0
q cach
0 225 45 9 Miles R 04 Jeatage kW01 -0
| i ; | | | \ | | \\-\ 2 f\;t f,;;\} ',‘f,'\'_«r,\l X% mm 80.1 - 100.0
TR '.‘,\,, N Ll Lak &c‘_.
Stdnan Redfih : g

Figure 15d.
Scenario 5 Drawdown
Layer 7, Stress Period 155 (2009 Q3)




Scenario 6 — Layer 5 — Stress Period 142 (2006 Q2)

Ince La'Verne
3 0 Gabriel 1
xy x : Baldwin Park Covina
samea
El Monte WestCovina Dlaw LA Wk
B Pon @ Bxaction
® njection
Mahbu 1
USGS Madel wells
Group
®  LADWP Extraction
Chime  * West Cozst Basin Barrier
: Aamitos Gap Barrier
: 5 Dominguez Gap Barrier
: Central Basin Extraction Wells
= e « West Coast Basin Extraction Wells
oo Ve e S
Pennes Ses, “\5\5 Drawdown/Drawup (ft)
m-500
Yorba Linda Pt 49.9 40.0
Lo m493--40
Fullertory s I -399--300
¢
o m-299--200
Anaheim -199--100
-99-0.0
rElite 0.1 -10.0
Orapge &P €52 10.1 - 20.0
Garden Grove C"‘:‘ o 5004300
\ ] g .1 - 30,
1 < stmin st * g *g‘i‘?
N b Santa Aha h ke 30.1- 400
s fuf: 40.1- 500
F ountain o ] 50.1 - 60.0
g Velley ¢ m60.1-700
\ Huntington = Irvine =
N b n m 70.1 - 80.0
: %, \(as 80.1 - 90.0
0 225 45 9 Miles o L -
N SRR i L1 - .
| 1 I 1 | | ] 1 | R e T g;‘r} o m 90.1-100.0
SN { ‘\1"‘ At A
) S b ool Lak .Lg..‘

-~ 3
Wt Rel¥ivh

Figure 16a.
Scenario 6 Drawdown
Layer 5, Stress Period 142 (2006 Q2)




Scenario 6 — Layer 5 — Stress Period

A 3w,
- 12 o i an Gabriel
! . Alhambra
. bl 7 <4 . Bald
LN T o lysahy %, Rosemead
O b i o
e N i A\ EI Mopte
WAIE sl Al ey Park '
e ponea LSl T
Mt 2 :
™~ 1
~

-stminSI&ET

9 Miles

155 (2009 Q3)

e La Verne

win P ark Covina
New LADWP Wells
@  Bdraction
®
USGS Model wells
Group

*»

WestCovina

Injection

LADWP Extraction

e West Coast Basin Barrier
Aamitos Gap Barrier
Dominguez Gap Barrier
Central Basin Extraction Wells

West Coast Basin Extraction Wells

Drawdown/Drawup (ft)
m-500
M -49.9 - -40.0
m-39.9--300
m-299--200
-199 - -100
-9.9-0.0
0.1 -10.0
10.1 - 200
20.1 - 30.0
30.1 - 400
40,1 - 50.0
50.1 - 60.0
m 60.1 - 70.0
m 70.1 - 80.0
= 80.1 - 90.0
mm 90.1 - 100.0

~

Yorba Linda

Fullerton

Anaheiin

Garden Giove

Santa Ana

) ]
B
RN
S

Tustin

Fountain
7 Valley

2 Irvine
Costa Mes<

G

'~ N
Wesnor Bfivh

Figure 16b.
Scenario 6 Drawdown
Layer 5, Stress Period 155 (2009 Q3)




Scenario 6 — Layer 7 — Stress Period 142 (2006 Q2)

Alhambra
Baldwin P ark ovina

e Y\J
LS ",
o N
&\;L&-)‘-"‘ o E1 Monte WestCovina
5 4
)
PO

il

%)
e e L\ A o st Park
tqsy}t\llwdm Sl
PR S East
A

Malibu

LTI

}-vulcunn;"

' B

'
[

. .
.

ruan®

Yorba

Fullerton

Anaheim

Garden Grove
etmingter

Santa Ana
]

Fountain
alley

Costa Mes.

45 9 Miles

| 1 I 1 | 1 1 1 | sl

= {
e

s
TMasnnn Balivh

Orapge

w7

* New LADWP Wells

Pon

g

Linda

Tustin

Irvine

AR
e ng v 1\._{'“5

R i
U Mt LakeEa

@  Bdraction

®
USGS Mode! wells
Group

*

Injection

LADWP Extraction
= West Coast Basin Barrier
Aamitos Gap Barrier
Dominguez Gap Barrier
Central Basin Extraction Wells
«  West Coast Basin Extraction Wells
Drawdown/Drawup (ft)
m-500
M -499 - -40.0
m-39.9--300
m-299--200
-199 - -100
-9.9-0.0
0.1 -10.0
10.1 - 200
20.1 - 30.0
30.1 - 400
40,1 - 50.0
50.1 - 60.0
m 60.1 - 70.0
m 70.1 - 80.0
= 80.1 - 90.0
mm 90.1 - 100.0

Figure 16c.
Scenario 6 Drawdown
Layer 7, Stress Period 142 (2006 Q2)




Scenario 6 — Layer 7 — Stress Period 155 (2009 Q3)

S ,
i Vincent La Verna

San Gabriel
T Alhambra

j( ~ i A R Baldwin P ark ERATAL Wbk
by { Rosemead ¥
¢ L . § A oo
YheddEl ) e ,w"( i) . ElMonle s Wes oy e e New LADWE Wefl:
\ . e oA & 5 Ranterey Park < ®  Exraction
osiinheles S

® Injection
USGS Madel wells
Group

®  LADWP Extraction

Malibu

b * West CoastBasin Barrier
Mamitos Gap Barrier

Dominguez Gap Barrier

Tesssestans.

‘L..,_W/‘r"‘/:“ p . Central Basin Extraction Wells
ey : ‘ ; «  West Coast Basin Extraction Wells
. Drawdown/Drawup (ft)
P m-50.0
_,'; - = -49.9 - -40.0
Fullerton '_ 2 g I -399--300
_,.J{' ~ m-299--200
T a8 -199--100
el -99-00
0.1-10.0
10.1 - 20.0
20.1 - 30.0
30.1 - 40.0
40.1 - 50.0
St g 50.1 - 60.0
b m 60.1 - 700
< a3 Irvine m 70.1 - 80.0

0 295 45 9 Miles Cotta Mesd mm 80.1 - 90.0

Anaheim

Orange

Garden Grove.

=stminsI&r i
Santa Ana
M-15ES1

Tustin

e v e, T - X
| 1 1 1 | 1 1 1 | L3 48 ?:“ D mm 90.1 - 100.0
Y C A R L.»:ig“-

¢
“Newsort Gh

Figure 16d.
Scenario 7 Drawdown
Layer 7, Stress Period 155 (2009 Q3)




Scenario 7 — Layer 5 — Stress Period 142 (2006 Q2)

ent LaVerne
i'& San_Gabriel \ Clai
i Alhambra 5 _
o Baldwin P ark Covina
) [l N New LADWP Wells
) 1 Monte WestCovina
w \/' E’i’hqulrh:.‘ FPark 4 ; L ¥ @  Extraction
l’qf-‘f\u'wf—t-, Sadee Pon
4o @  Injection
Malibu N
- USGS Model wells
Group
#  LADWP Bxraction
e + West Coast Basin Barrier

Aamitos Gap Barrier
Dominguez Gap Barrier
Central Basin Extraction Weal

*  West Coast Basin Extraction Wells

Drawdown/Drawup (ft)

Tk m-500
geibatindy 7 A W-499--400
P
Eullerton S m -39.9 - -30.0
- : £ m-299--200
Anaheiin ";i?/’{ %bﬁ’ﬁ' -199--100
S -9.9-00
0.1 - 10.0
Orange 10.1 - 20.0
Sadep BN 20.1-300
< stmin STET

M s, Santa Ana 30.1 - 40.0

i Tustin 40.1 - 50.0

gavsiiey M 60.1 - 70.0

N Huntington 2 frvine m 70.1 - 80.0

N = 80.1 - 90.0
0 225 45 9 Miles ™~ L , . A0

A . TN L1 - X

| 1 1 1 | { | 1 | ri) <lie ;,\é Ty -
o CONRTL 4
.. . g ;,__ _»"\,,_“r Lak A'('-“
Nawinnn fedivn

Figure 17a.
Scenario 7 Drawdown
Layer 5, Stress Period 142 (2006 Q2)




Scenario 7 — Layer 5 — Stress Period 155 (2009 Q3)

! L T A nee La Verne
= AR | ) Clag
Pt ‘f(l‘ e : Baldwin Fark L 0vng {
& D, Ros .
an s - New LADWP Wells
WA El Mopte West Covina o
/)\ 5 [ West'Covina = ; @ Extraction
pacif Pom
_{}‘m_,,,,f‘.,. @ Injection
Aol 7 ; &, Hie
Malibu e . g USGS Made! wells
s
. Group
s Prsate HL <
sodnd ®  LADWP Extraction

i West Coast Basin Barrier
Aamitos Gap Barrier
Dominguez Gap Barrier

Central Basin Extraction Wells

s*estennnsssany’

*  West Coast Basin Extraction Wells

2

- 500
| oy W-499--400
Fullerton £f oy  I-399--300
. | \ £ m-299--200
e a_;?/ft"“‘“{ﬁ- -199 - -10.0
Ay aheiim il s
- R -9.9-00
= v 0.1-100
Orange r‘;a.”f;;_ﬁ? 10.1 - 200
1 Garden usu.-—y 0y 2 ’ 201 - 300
~stminE1er s s ¥
N SantaAna o e 30.1 - 40.0
= = *;*-??; 40.1 - 50.0
A L. N e 50.1 - 60.0
. gaialey ¢ me0.1-700
N, Huntington 2 ; Irvine 5
NIy S i R ST -;gl ggg
0 225 45 9 Miles & he WO -
R S m 90.1 - 100.0

Figure 17b.
Scenario 7 Drawdown
Layer 5, Stress Period 155 (2009 Q3)




Scenario 7 — Layer 7 — Stress Period 142 (2006 Q2)

2, Sl e nl La Verne
= 1 g 5 San Gabriel Clan
? £ f = Ealdwin Park Goving i
ol b 3 Rosemead Jiue
516 e ;7‘»,’7,‘,‘! + El'Mopte 16— WistGovina ee e e
la ?Fagt iy Pa
2 wi’ﬁu‘-:u-»_,if,\q:‘,ﬁ‘ et BB @ e
o 3 ; oEas s 3 Y ® njection
& pinggles s USGS Madel wells
E " Group
3 7 - o ®  LADWP Extraction
- b chine  ©  West Coast Basin Barrier
E Aamitos Gap Barrier
] » Dominguez Gap Barrier
E Central Basin Extraction Wells
5 e b «  West Coast Basin Extraction Wells
\"\\\\ Drawdown/Drawup (ft)
m -50.0
Yorba Linda }? 499 400
| i Ly 435 - -40,
Fullerton gt w EN-399--300
poah
7 m-29.9 - 200
P .*'t«wﬁ,fg
Anaheifn ‘_C/“\V'_“ 5 -19.9--100
gl 2 -9.9-00
o 1B 0.1-100
£ SOy
. Orapge W70 $ 3 101 - 200
\ Garden Grove
\ - .,
> " o1 Ed ” .1 - 30.
ke % g -stmin&tef . F’:{ y‘ﬁ'$ 20 300
N S Santa Ana b 3 30.1 - 40.0
5 7 i sch gt WY ey
: ; =T 1.?15'? 40.1 - 50.0
S ., ! il .
~ . Fountain “42 50.1 - 60.0
2 = 60.1 - 70.0
P Hunfington 2w, - 4 Irvine =
N ek = el m 70.1 - 80.0
. " - 80.1 - 90.0
0 225 45 9 Miles CEIRNed e .
SR, L1 - X
| 1 1 1 | 1 1 1 | ) AR W mm 90.1 - 100.0
N 5 < Lak

e

~
Wit et

Figure 17c.
Scenario 7 Drawdown
Layer 7, Stress Period 142 (2006 Q2)




Scenario 7 — Layer 7 — Stress Period

155 (2009 Q3)

il _;-‘;:rt—”"q“"‘h'/ th il San Gabrel = ! Clar
- Fark : ;"Y‘.-ﬁb’l' I NN it ‘\' | Baldwin Park | Covna Frank
g LR o ko ETH 2058 m & al el
§_\J’\"3»,¢\.J. BN, 20 /”"( t;-'{,_’,? = El Monte West Covina Dlaw LA Wk
h‘ "uj‘ \ Ie‘r_-q_a)}t\!p"r;-'{_—u ,_i\?glﬁl»w, FPark Pon @®  Bxtraction
ST . lgeie o biscion
\\\ A pingeleass USGS Model wells
0 ot P i
- = & LADWP Extraction
\\ % Chinc ©  West Coast Basin Barrier
N\ g2 Sw it Aamitos Gap Barrier
Nt sm AL al
;}(\'/_/ s Dominguez Gap Barrier
: Central Basin Extraction Wells
A v, el «  West Coast Basin Extraction Wells
\ o M”:. .',"- = "‘-\\_‘\ Drawdown/Drawup (ft)
! i e m-500
Yorba Linda i o}
S 4e  m-499--400
Fullerton & s -39.9--30.0
, i m-299 - -200
vy ﬁ
" Anaheiin ;--’:‘/1})?:? > -199 - -100
o -99-0.0
0.1 -10.0
& Crangs 10.1 - 20.0
Garden Grovg {
20.1 - 30.0
-stminS1Er ¢
N Santa Ana : i, 30.1 - 400
Tusin ey 40.1 - 50.0
A . 5 = 50.1 - 60.0
9 T ]
R 2 i 60.1 - 70.0
\\ H‘Jg:l‘l..\:_:;'n 2 b Ivine = 70.1 - 80.0
N :
: X i 80.1 - 90.0
0 225 45 9 Miles N — .
5 AR .1 - 100.
| 1 1 1 | 1 1 1 | i) ek o \‘q mm 90.1 - 100.0
X, { A
B .‘\,;,r‘ L .»-R;

s e
Newnort BHih

Figur