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DCT Dry Weather Flow Equalization Evaluation TM
City of Los Angeles Recycled Water Master Planning

Summary of Modifications to “DCT Dry Weather Flow Equalization
Evaluation TM” since Initial Publication on January 21, 2010

The Recycled Water Master Planning (RWMP) effort has spanned three years (April 2009 to March
2012). As is the nature of a planning project, assumptions are typically modified and refined as a
project is further developed. The most recent assumptions related to the Groundwater
Replenishment (GWR) master planning effort are presented in the GWR Master Planning Report.
Assumptions and conclusions presented in this report supersede assumptions included in this
technical memorandum (TM). The following table summarizes the modifications applicable to all
RWMP TMs and those specifically applicable to this TM are described in the following sections.

Assumption Modified Original
Applicable to all RWMP TMs
59,000 AFY by 2035
Recvcled Water This goal reflects the 2010 LADWP Urban
y Water Management Plan that was adopted 50,000 AFY by 2019

I
Goa in early 2011, after the original RWMP goals

were drafted

Recycled Water Master Planning Documents
GWR Master Planning Report

NPR Master Planning Report

Recycled Water Master Plan
GWR Master Plan
NPR Master Plan
This section was included in all initial TMs
but the terms described have been
replaced by the Introduction Section for the
GWR Master Planning Report.

“Tier 1” for NPR projects that were
originally planned for design and
construction by the year 2015.

“Tier 2” for NPR projects that were
originally being evaluated in the NPR
Master Planning Report for potential future
implementation after the year 2015.

Name for Project
and Master
Planning Reports

This is superseded by the Introduction
Sections in the GWR Master Planning
Report.

Introduction
Section

To avoid confusion related to LADWP’s
water rate structure, the terms “Tier 1” and
“Tier 2” are superseded with the terms
“planned” and “potential,” respectively.
Both planned and potential projects would
be considered for implementation by 2035.

NPR Projects
Terminology

Name for
MF/RO/AQP
treatment plant
Name for water
produced by

Advanced water purification facility (AWPF)  Advanced water treatment facility (AWTF)

Advanced treated recycled water, highly

Purified recycled water .
¥ purified recycled water, etc.

AWPF
Treatment Plant DCTWRP DCT
Acronyms LAGWRP LAG

GWR Project
Phases

Phase 1 = 15,000 AFY annual recharge goal
and 25 mgd AWPF product water capacity
Phase 2 = 30,000 AFY annual recharge goal
and 35 mgd AWPF product water capacity

Phase 1 =20 mgd AWPF product water
capacity
Phase 2 = 40 mgd AWPF product water
capacity

The DCTWRP primary flow equalization analysis has been updated and is superseded by Section
5.3.16 of the GWR Master Planning Report. The following are selected modifications specific to this
TM.
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DCT Dry Weather Flow Equalization Evaluation TM
City of Los Angeles Recycled Water Master Planning

TM References

Throughout this TM there are references to preliminary TMs that were prepared at the onset of the
RWMP effort. Relevant information from these TMs has been updated and incorporated into the
four RWMP documents: GWR Master Planning Report; NPR Master Planning Report; TIWRP
Barrier Supplement and NPR Concepts Report; and Long-Term Concepts Report.

Section 2.1 Planned DCTWRP In-Plant Wet Weather Storage Project

The planned wet weather storage project now includes the planned conversion of six Phase II
primary clarifiers, instead of the initial four primary clarifiers. This adds approximately 17.36
million gallons (MG) of storage to the DCTWRP, bringing the total wet weather storage volume to
20.6 MG. This project is anticipated to be completed in August 2012. The following are
modifications to Table 2-1.

Table 2-1: Wet Weather Storage Volume Summary (Revised)

Wet Weather

Description Storage Volume (MG)
Initial Modified

Existing Primary Equalization Storage Volume (Phase lll
. . 3.24 3.24
Primary Clarifiers)
DCT In-Plant Wet Weather Storage Project
Planned Conversion of Six Phase Il Primary Clarifiers to
. - 1.44 2.16
Primary Equalization Storage Volume
Wet Weather Storage Basin 1 7.9 7.9
Wet Weather Storage Basin 2 7.3 7.3
Total Existing and Planned Wet Weather Storage Volume 19.88 20.60

Section 2.2 Existing and Planned Primary Flow Equalization Storage Volume

A total of nine Phase IV primary clarifiers were initially proposed to provide an additional 3.24 MG
of primary equalization (EQ) storage volume and increase the overall volume to 7.92 MG.
However, as part of the GWR Master Planning Report, it was determined that a total of 12.12 MG of
primary flow EQ volume is needed to equalize influent wastewater flows to produce a constant
secondary/ tertiary effluent for Phase 2 of the GWR project. Therefore, 6.72 MG of additional EQ
volume is required for Phase 2 of the GWR project in addition to 5.40 MG of EQ volume after BOS
converts six of the Phase II clarifiers.

A total of thirteen Phase IV primary clarifiers have been proposed to provide an additional 7.02 MG
of storage volume. The Phase IV primary clarifiers will be longer than the existing Phases I - II1
primary clarifiers and therefore provide more storage volume per clarifier. See Section 5.3.16,
Tables 5-36 and 5-37, in the GWR Master Planning Report for more information. The following are
modifications to Table 2-2.
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DCT Dry Weather Flow Equalization Evaluation TM
City of Los Angeles Recycled Water Master Planning

Table 2-2: Primary Flow Equalization Storage Volume Summary (Revised)

Primary Equalization
Storage Volume (MG)

Description
Initial Modified

Existing and Planned Primary Equalization Volume

Existing Primary Equalization Storage Volume (Phase
Primary Clarifiers)

DCTWRP In-Plant Wet Weather Storage Project —
Planned Conversion of Six Phase Il Primary Clarifiers to 1.44 2.16
Primary Equalization Storage Volume

3.24 3.24

Total Existing and Planned Primary Equalization

4.68 5.40
Volume

Potential Future Volume
Phase IV Primary Clarifiers 3.24 7.02

Total Existing, Planned, and Potential Future Primary

7.92 12.42
Equalization Volume 9

Section 2.3 Planned Tertiary Storage Volume

It was initially assumed that the existing Title 22 operational storage tank located at the Valley
Generating Station (VGS) would be tied into the future Title 22 system, and that the operational
storage would be expanded as required to provide sufficient operating flexibility within the Title 22
system. However, since the AWPF will be located at DCTWRP the 54-inch pipeline will be used to
convey purified recycled water to the spreading grounds and to existing NPR customers.
Therefore, the VGS storage tank will be tied into the purified recycled water distribution system.
The NPR Master Planning Report includes conceptual plans for a separate Title 22 NPR system in
the Sepulveda Basin, which would include a separate Title 22 storage tank.

Section 2.4 DCT Process Restrictions

Due to the process restrictions discussed in Section 2.4, primary flow equalization is needed to be
able to treat the DCT average day treatment capacity of 80 mgd.

Section 3 Assumptions

Assumptions regarding the DCTWRP influent flow and tertiary effluent production were updated
as part of the development of the GWR Master Planning Report. See the GWR Master Planning
Report Section 3.7.

Section 3.3 Recycled Water (Tertiary Effluent) Demands

In the GWR Master Planning Report, the AWPF sizing is based on the assumption that all of the
NPR demands would be served with purified recycled water. This assumption was made because
it is the most conservative from a financial planning perspective. When the GWR and NPR projects
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DCT Dry Weather Flow Equalization Evaluation TM
City of Los Angeles Recycled Water Master Planning

are implemented, some of the NPR demands in the Sepulveda Basin may be served by a separate
Title 22 NPR system. See the NPR Master Planning Report for more information.

Section 4 Results

Results of the flow equalization analysis has been updated and superseded by Section 5.3.16 in the
GWR Master Planning Report. See Tables 5-36 and 5-37 in the GWR Master Planning Report for a
summary of the required dry weather flow EQ storage volume.

The original TM follows so these modifications should be considered when reading this TM.
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DCT Dry Weather Flow Equalization Evaluation
City of Los Angeles Recycled Water Master Plan

1. Introduction

With imported water supplies becoming ever more unpredictable, the Los Angeles Department of
Water and Power (LADWP) adopted the Mayor’s vision of Securing LA’s Water Supply in May
2008, calling for 50,000 acre-feet per year (AFY) of potable supplies to be replaced by recycled water
by 2019. To meet this near-term challenge and plan for expanding reuse in the future, LADWP has
partnered with the City of Los Angeles Department of Public Works (LADPW) to develop the
Recycled Water Master Plan (RWMP). The RWMP includes 7 major tasks: 1 Groundwater
Replenishment (GWR) Master Plan, 2 Non-Potable Reuse (NPR) Master Plan, 3 GWR Treatment
Pilot Study, 4 Maximum Reuse Concept Report, 5 Satellite Feasibility Concept Report, 6 Existing
System Reliability Concept Report, and 7 Training.

The importance of additional water supply options for Los Angeles has become increasingly
apparent with continuation of drought conditions, building contention for limited available water
supplies both statewide and across the Southwest, and growing awareness of the critical nexus
between quality of life/economic stability and available supplies of quality water. Significant
attention has focused on the importance of indirect potable reuse given the multiple associated
benefits, among them: local control; drought-resistant supplies; beneficial use of a critical, limited
resource; sustained availability for future generations; existing infrastructure; lower investment and
less environmental impact than other supply options; and demonstrated success nearby, across the
nation and throughout the world.

1.1 Task 1 Overview

The purpose of Task 1 is to develop a GWR Master Plan that includes a capital improvement
program to implement an advanced water treatment plant (AWTP) and groundwater
replenishment using highly purified water in the San Fernando Valley in the Hansen, Pacoima, and
possibly Tujunga spreading basins. The AWTP will be fed with effluent from the Donald C. Tillman
Water Reclamation Plant (DCT). The GWR Master Plan will plan for in-service dates no later than
June 30, 2018 to meet the minimum groundwater replenishment goal of 15,000 acre-feet/year (AFY)
by June 30, 2019.

Task 1a includes the preliminary evaluations for the GWR Master Plan, including developing a
regulatory approach, completing preliminary evaluations about the DCT plant, developing
preliminary groundwater replenishment strategies, completing a technology assessment for the
AWTP, selecting a preliminary site for the AWTP, and determining the maximum wastewater flow
available for treatment at DCT. Task 1b, the GWR Master Plan document, will commence when
Task 1a is complete and will incorporate the work completed as part of Task 1a.

1.2 TM Purpose

The purpose of this DCT Flow Equalization Evaluation TM is to provide an assessment of the
primary flow equalization needs at DCT to meet the recycled water delivery goals for the DCT
treatment plant. Due to process restrictions within the plant, primary flow equalization is needed
to be able to treat the DCT average day treatment capacity of 80 million gallons per day (mgd).

This work is being completed as part of Task 1.6, the DCT Maximum Flow Assessment Evaluation.
Task 1.6 assessed the maximum average dry weather flows that could be routed to the DCT plant
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from the Tillman Service Area (TSA) to determine the quantity of water available for existing uses
and the expanded recycled water system, including both GWR and NPR.

The primary flow equalization requirements identified in this TM are based on preliminary
assumptions for recycled water demands that were developed for the AWTP site assessment (Task
1.5). The primary equalization requirements and timing should be re-evaluated once the recycled
water demands and implementation schedule are finalized.

LADPW is currently completing upgrades to the DCT tertiary filters. Upon completion of the filter
upgrade project in 2010, it is expected that the plant will be operated at 80 million gallons per day
(mgd) from April 15 through October 15, but will be restricted to 40 mgd from October 15 through
April 15 to reserve one treatment phase (40 mgd) and the equalization basins for wet weather
storage. In December 2009, the Bureau of Sanitation (BOS) decided to move forward with
construction of the In-Plant Wet Weather Storage Project. Upon completion of the wet weather
storage basins in December 2012, it is expected that DCT will be operated at 80 mgd year round.

1.3 Related TMs

The following TMs and other documents were developed in conjunction with or were used to
develop this Draft DCT Dry Weather Flow Equalization Evaluation TM:

e Draft Donald C. Tillman Water Reclamation Plant Flow Equalization and Tertiary Filtration
Concept Report (HDR, October 2007)

¢ Final Donald C. Tillman Water Reclamation Plant Flow Equalization and Tertiary Filtration
Concept Report (HDR, January 2008)

e Draft DCT Data Summary TM (RMC/CDM, Task 1.2, September 1, 2009)
e Draft DCT Maximum Flow Assessment TM (RMC/CDM, Task 1.6, October 6, 2009)

e Draft Los Angeles River Flow Assessment Technical Memorandum (RMC/CDM, Task 4.1.4,
November 2, 2009)

e Draft Site Assessment TM (RMC/CDM, Task 1.5, January 5, 2010)

1.4 TM Overview

The remainder of this TM is organized in the following sections:

e Section 2 - Existing and Planned DCT Facilities
e Section 3 - Background and Assumptions
e Section 4 - Results

e Section 5 - Summary

Draft — January 21, 2010 é 3



DCT Dry Weather Flow Equalization Evaluation
City of Los Angeles Recycled Water Master Plan

2. Existing and Planned DCT Facilities

The DCT plant is an 80-mgd water reclamation plant. The original design of the treatment facility
called for five phases of construction each providing 40 mgd of treatment capacity. Phases 1 and 2
have been completed and are operational. The treatment processes includes grit removal and
screening, primary equalization (Phase 3 primary clarifiers), primary clarification, secondary
treatment with activated sludge and secondary clarification, tertiary filtration, disinfection, and
dechlorination. The secondary treatment was recently upgraded for nitrification and denitrification
(NdeN), which limits the plant’s treatment capacity. Solids and sidestreams generated at DCT are
returned to the sewer for treatment at the Hyperion Treatment Plant (HTP).

This section discusses the existing and planned facilities that impact the DCT treatment capacity
and recycled water delivery, including the DCT In-Plant Wet Weather Storage Project, the existing
and planned primary flow equalization storage volume, Title 22 operational storage, and DCT
process restrictions.

2.1 Planned DCT In-Plant Wet Weather Storage Project

Because of the need to alleviate storm flows in the sewers downstream of DCT to prevent sewer
surcharging, DCT only operates at 40 mgd during winter months to keep half of the facility tankage
(primary clarifiers, aeration tanks, and secondary clarifiers) available for wet weather storage. To
allow DCT to operate at capacity (80 mgd) year round, the Bureau of Engineering (BOE) has
completed design of two open, lined storage basins for wet weather storage, as well as conversion
of four primary clarifiers for additional primary equalization/wet weather storage volume. In
December 2009, Bureau of Sanitation (BOS) decided to move forward with bidding this
design/build project. Once construction is complete in December 2012, BOS will be able to operate
DCT at 80 mgd year round.

The project will add approximately 16.6 million gallons (MG) of storage to DCT, bringing the total
storage volume to just under 20 MG. The wet weather storage basins will be constructed in the
grassy area on the eastern side of DCT, adjacent to the Phase 2 aeration tanks and secondary
clarifiers (see Figure 2-1). The total and planned wet weather storage volume is shown in Table
2-1.

Table 2-1: Wet Weather Storage Volume Summary

Wet Weather Storage
_ Volume (MG)
Existing Primary Equalization Storage Volume (Phase 3 Primary Clarifiers) 3.24
DCT In-Plant Wet Weather Storage Project

Planned Conversion of Four Phase 2 Primary Clarifiers to Primary

Description

Equalization Storage Volume 1.44

Wet Weather Storage Basin 1 7.9

Wet Weather Storage Basin 2 7.3
Total Existing and Planned Wet Weather Storage Volume 19.88
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2.2 Existing and Planned Primary Flow Equalization Storage Volume

DCT uses the Phase 3 primary clarifiers as primary flow equalization storage volume for the plant.
The Phase 3 primary clarifiers have a volume of approximately 3.24 MG. The DCT diurnal flow is
less than 80 mgd between 1:00 am and 8:00 am and greater than 80 mgd the remainder of the day
(the diurnal flow curves are presented in Section 3.2). The flow equalization basins are used to
capture wastewater when the influent flow exceeds 80 mgd. The captured flow is drained back into
the plant for treatment at night when the flows are less than 80 mgd.

As part of the DCT In-Plant Wet Weather Storage Project, BOS will be converting four of the Phase
2 primary clarifiers to equalization basins, which will provide an additional 1.44 MG of primary
flow equalization capacity. Once this conversion is complete, DCT will have a total of 4.68 MG of
primary flow equalization volume. As noted in the previous section, during winter storm events
LADPW will be using the 4.68 MG of primary equalization volume as wet weather storage volume.
Therefore, the 4.68 MG of flow equalization volume will need to be reserved for wet weather
storage when storm events are anticipated. The City will need to reduce the recycled water
delivery from the plant accordingly when the flow equalization volume is required as wet weather
storage volume.

A logical future expansion of the primary flow equalization volume could be to construct the next
phase of primary clarifiers, the Phase 4 primary clarifiers. This would provide an additional 3.24
MG of primary equalization storage volume and would increase the overall volume to 7.92 MG.

The flow equalization storage volumes are summarized in Table 2-2. The locations of the primary
clarifiers, equalization basins, and new wet weather storage basins are shown in Figure 2-1.

Table 2-2: Primary Flow Equalization Storage Volume Summary

Primary Equalization

Description Storage Volume (MG)
Existing and Planned Primary Equalization Volume
Existing Primary Equalization Storage Volume (Phase 3 Primary 394
Clarifiers) )
DCT In-Plant Wet Weather Storage Project — Planned Conversion of
Four Phase 2 Primary Clarifiers to Primary Equalization Storage 1.44
Volume
Total Existing and Planned Primary Equalization Volume® 4.68
Potential Future Volume
Phase 4 Primary Clarifiers 3.24
Total Existing, Planned, and Potential Future Primary Equalization 7.9
Volume
Footnote:

a. Available for primary flow equalization during non-storm events.
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Figure 2-1: Existing, Planned, and Possible Future Primary Equalization Basins

Footnotes:
b. For more information about DCT, see the Draft DCT Data Summary TM (RMC/CDM, Task 1.2, September
1, 2009).

c. Wet Weather Storage Basins 1 and 2 will be constructed and the four Phase 2 primary clarifiers will be
converted to flow equalization storage volume as part of the DCT In-Plant Wet Weather Storage Project and
are expected to be in service by December 2012.
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2.2.1 Phase 4 Primary Clarifiers Estimated Planning-Level Construction and Total
Project Costs

A construction cost estimate for the Phase 4 primary clarifiers is included in the Draft DCT Flow
Equalization and Tertiary Filtration Concept Report (HDR, October 2007). The planning-level costs
presented in that report were escalated to January 2010 dollars using the Engineering New Record
(ENR) Construction Cost Index (CCI) for the City of Los Angeles (October 2007 = 9,216; January
2010 = 9,762). The estimated construction cost for the Phase 4 primary clarifiers is $12.1 million and
the estimated total project costs are $15.7 million, which includes administration, engineering,
construction management, environmental clearance, and legal costs in addition to the construction
cost. These costs do not include the cost to relocate ductwork that is currently installed in the
location of the Phase 4 primary clarifiers. This planning-level cost estimate will be used as part of
the DCT alternatives in the integrated alternatives analysis (Task 2b) when additional flow
equalization is required to meet projected tertiary effluent demands.

2.3 Planned Tertiary Storage Volume

As noted in Section 1.2, primary flow equalization is needed to treat an average day flow of 80 mgd
at DCT due to process restrictions within the plant that require the plant to be operated at a rate of
80 mgd or lower. It is preferable to be able to store excess tertiary effluent during peak day flow
conditions to be able to supplement non-potable recycled water uses at night during low
wastewater flows; however, as discussed in the following section, the process restrictions within
DCT require that flow equalization be upstream of the secondary treatment process. As a result, it
is not possible to achieve the required flow equalization with tertiary effluent.

Therefore, it is assumed that the existing Title 22 operational storage tank located at the Valley
Generating Station (VGS) would be tied into the future Title 22 system, and that the operational
storage would be expanded as required to provide sufficient operating flexibility within the Title 22
system. This will be further evaluated as part of Task 2b.

2.4 DCT Process Restrictions

DCT limits the flow rate through the treatment plant to 80 mgd due to process restrictions within
the plant. These restrictions include NdeN (aeration basins and clarifiers) as well as a permit
restriction on the maximum flow rate allowed through the chlorine contact basins.

¢ NdeN flow restrictions: Once DCT was upgraded to NdeN, it was determined by BOS that
80 mgd is the maximum throughput achievable for safe and reliable nitrogen removal
operations with a hydraulic residence time of approximately 5.3 hours, the aeration time in
the range of 2-3 hours, and the ammonia as nitrogen (NH3-N) hourly peak load in up to 65
milligrams per liter (mg/L). Therefore, the plant bypasses wastewater flows in excess of 80
mgd during the day.

e Chlorine contact basins flow restrictions: LADPW have estimated that the permit
requirements for modal detention time (> 90 minutes) and contact time (CT) (> 450
milligram-minutes/liter) can be met for flow rates up to 43 mgd per phase, or 86 mgd for
both phases. Therefore, the flow rate through the chlorine contact basins is limited to 86
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mgd. Because of the restrictions upstream in the NdeN process and flow losses due to solids
and sidestreams, the flow is less than 80 mgd at the chlorine contact basins.

Since the treatment plant cannot treat the daily peak flows and does not have enough primary
equalization capacity to capture all of the daily peak flows, the average dry weather flow capacity
for DCT is actually less than 80 mgd because of the minimum diurnal flows experienced at night.

RMC Draft — January 21, 2010 6 8
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3. Assumptions

This section presents the assumptions that were made for the DCT dry weather flow equalization
evaluation. These include assumptions about the DCT influent flow and tertiary effluent
production based on the Draft DCT Maximum Flow Assessment TM, and a description of the
recycled water demand assumptions.

The recycled water demands for DCT and implementation plan will be determined as part of the
integrated alternatives analysis, which will be conducted as part of Task 2b in early 2010. Since the
demands are not known at this time, the recycled water demand assumptions made for the AWTP
site assessment (Baseline Condition) were also used as the basis for this evaluation. Once the
recycled water demands and implementation plan are established for DCT, then this evaluation
should be updated as part of Task 1b to determine when additional primary equalization capacity
is needed.

3.1 DCT Influent Flow and Tertiary Effluent Production

The projected average daily wastewater flows to DCT are presented in the Draft DCT Maximum
Flow Assessment TM and are used in this flow equalization analysis. As described in the Draft DCT
Maximum Flow Assessment TM (RMC/CDM, Task 1.6, October 6, 2009), the DCT flow estimates
are based on the City’s MIKE URBAN Model flow estimates for the Additional Valley Outfall Relief
Sewer (AVORS) and the East Valley Interceptor Sewer (EVIS), the two outfall sewers that are
tributary to DCT. In order to maximize the wastewater flow to DCT, the current diversions settings
on the EVIS outfall sewer need to be modified to route wastewater to DCT instead of diverting
wastewater to the outfall sewers downstream of DCT (current operations).

This flow equalization analysis was completed for 2018 and 2040 to estimate what the primary
equalization requirements will be when the RWMP projects are scheduled to start operation (i.e.,
June 30, 2018) and for the project planning year (2040).

As noted in the Draft DCT Maximum Flow Assessment TM, Table 4-2, the DCT tertiary effluent
production capacity is estimated to be approximately 87 percent of the influent flow rate. For
example, at the maximum influent flow rate of 80 mgd (as limited by the secondary treatment
process), the plant is expected to produce approximately 70 mgd of tertiary effluent.

Projected DCT flows are summarized in Table 3-1.

Table 3-1: DCT Projected Flows

Influent Flow (mgd)  Tertiary Effluent Flow (mgd)

2018 81 70
2040 91 70 |
Source: Draft DCT Maximum Flow Assessment TM (RMC/CDM, Task 1.6, October 6, 2009)
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3.2 Estimated DCT Diurnal Curves

The flow conditions analyzed in this TM include weekend and weekday flow patterns in 2018 and
2040. Since the plant currently operates at a lower flow rate of 40 mgd during the winter months
both summer and winter conditions were evaluated as part of this study. However, the City has
decided to move forward with the DCT In-Plant Wet Weather Storage Project which will eliminate
the flow restriction during winter months and allow DCT to operate at 80 mgd year round upon
completion of the project in December 2012.

Since wastewater has historically been bypassed around DCT to maintain a desired flow rate at the
plant, DCT historical flow records could not be used to generate the diurnal curves. As part of the
Draft DCT Maximum Flow Assessment TM, the estimated weekday and weekend diurnal flow
curves for AVORS and EVIS were extracted from the MIKE URBAN Model and combined to
produce an estimated overall diurnal curve for DCT. The estimated weekday and weekend diurnal
DCT flow curves are shown in Figures 3-1 and 3-2, respectively.

Figure 3-1: Estimated DCT Weekday Diurnal Curve
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Figure 3-2: Estimated DCT Weekend Diurnal Curve
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As shown in Figure 3-1, the estimated DCT diurnal flow curve has a significant drop in flow during
nighttime hours, i.e., from 1:00 am to 8:00 am. This drop in flow/shortage in flow has been
estimated to be 8.4 MG for weekday conditions. With unrestricted wastewater flow, the influent
wastewater would have two daily peaks: the first in late morning at about 10:00 am and the second
in the evening at about 9:45 pm. Excess flow resulting from these peaks has been estimated to be
9.2 MG for the weekday conditions. For the weekday diurnal curve, a maximum storage volume of
8.4 MG is needed to offset the minimum daily flow and allow the plant operate continuously at 80
mgd and produce a constant tertiary effluent flow of 70 mgd.

As shown in Figure 3-2, the flow shortage and excess flows are higher for the weekend flows
because the minimum flow is lower than the weekday flows and the daily peak flows are higher
than the weekday flows. The estimated shortage in flow for weekends is 12.1 MG and the excess
flow is 12.9 MG. For the weekend diurnal curve, a maximum storage volume of 12.1 MG is needed
to offset the minimum daily flow and allow the plant operate continuously at 80 mgd and produce
a constant tertiary effluent flow of 70 mgd.

The seven-day average of the storage requirements is 9.4 MG (i.e., five days of the week require 8.4
MG and two days of the week require 12.1 MG). If the recycled water demands are 70 mgd, this
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would result in a tertiary effluent shortage on the weekends, but would achieve the constant
effluent flow of 70 mgd during the week.

3.3 Recycled Water (Tertiary Effluent) Demands

Since the recycled water demands are currently in development for the Valley service area, demand
assumptions were made for the AWTP site assessment, which are documented in Section 2.1 of the
Draft Site Assessment TM (RMC/CDM , Task 1.5, January 5, 2010). Two flow scenarios were
evaluated for the AWTP site assessment, including the Base Condition and Scenario 1. Since both
flow scenarios use the same amount of tertiary effluent, the Base Condition was assumed for this
evaluation.

The recycled water demands that will be served by DCT, and the phasing for those demands, will
be confirmed as part of the integrated alternatives analysis that will be conducted as part of Task
2b. For example, the GWR project will be one of the major demands for the DCT plant and will be
implemented in at least two phases, Phases 1 and 2, each of which will produce 15,000 AFY of high-
quality recycled water for recharge that will result in a total future production capacity of 30,000
AFY. Phase 1 will start operation in 2018 and Phase 2 will start at a later date. Because the GWR
demands will be phased in beyond 2018, it is likely that 70 mgd of tertiary effluent will not be
reused by 2018. Until the recycled water demands are confirmed, the Base Condition demand
assumptions are used for this evaluation. These demands are based on reusing a maximum
amount of tertiary effluent from DCT (70 mgd) to estimate the maximum amount of equalization
capacity that is needed at DCT. The primary equalization requirements and timing should be re-
evaluated once the recycled water demands and implementation schedule are finalized.

The following AWTP site assessment assumptions were also made for this flow equalization
analysis. The Base Conditions flows are summarized in Table 3-1.

e Tertiary Effluent Production Capacity: a maximum production of 70 mgd (87 percent of the
influent flow rate) based on an average of 80 mgd wastewater treated through the plant
(based on the secondary treatment process restrictions).

¢ Flows for In-plant Reuse: 2 mgd at the DCT maximum capacity of 80 mgd. (Note that in the
Draft DCT Maximum Flow Assessment (RMC/CDM, Task 1.6, October 6, 2009) it was
assumed that approximately 4.7 mgd of tertiary effluent would be required for in-plant
reuse. Michael Bell, BOS, clarified at the October 2009 Monthly Management Meeting that
the in-plant reuse demand is approximately 2 mgd at an influent wastewater flow of 80
mgd.)

e Flows to Lakes and LA River: Includes tertiary effluent flow to Lake Balboa, Wildlife Lake,
and the Japanese Garden Lake, which all discharge into the LA River. The minimum flow
assumed to the Lakes/LA River is 27 mgd. The flows to the Lakes and LA River are
discussed further in the Draft Los Angeles River Flow Assessment Technical Memorandum
(RMC/CDM, Task 4.1.4, November 2, 2009).

e NPR: Continue to meet the existing NPR demands and expand the system to serve Tier 1
customers, which combined will result in a total annual average of approximately 4 mgd. It
is assumed that the NPR flows would peak at approximately 8 mgd (maximum day) in
summer months and potentially drop to as low as 1 mgd in winter months.
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¢ GWR: The remainder of the tertiary effluent (approximately 37 mgd) would be routed to the
AWTP for groundwater replenishment. The AWTP would treat less tertiary effluent in the
summer when NPR demands are high (approximately 33 mgd tertiary effluent) and more
water in the winter when NPR demands are low (approximately 40 mgd tertiary effluent).
Note that this flow accounts for both phases of the GWR project; at this time both Phases 1
and 2 of the project are envisioned to include 15,000 AFY of groundwater replenishment.

All of the recycled water demands are assumed to be constant demands throughout the day. The
NPR system is assumed to have sufficient operational storage to allow the Title 22 water to be
stored during the day so it can supplement the water supply at night to meet the peak demands.

Table 3-1. Base Condition Recycled Water Demands

‘ Baseline Demands Flow (mgd)
In-Plant Reuse © 2
Lakes @ 27
NPR Existing and Tier 1 ® 4
GWR (AWTP influent) © 37
Total Flow 70

Footnotes:

d. Based on existing demands.

e. Based on existing demand and expansion of the NPR system for Tier 1 customers. NPR demand varies
seasonally and would be balanced with the GWR demand to maintain constant NPR plus GWR demand of
41 mgd.

f.  Average annual demand. NPR demand varies seasonally and would be balanced with the GWR demand to
maintain constant NPR plus GWR demand of 41 mgd.

NOTE: All the demands have been assumed to be constant for this analysis.
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4. Results

The flow equalization analysis involves minimizing the nighttime flow shortage using primary
equalization storage. Computation of the equalization basin volume is a key design component of
this approach. As part of this analysis, the diurnal curve developed for the weekday and weekend
curves (Section 3.2) was graphically superimposed with the tertiary effluent demands (Section 3.3).
A cutoff line was drawn at the plant’s maximum treatment capacity of 80 mgd. Flows above 80
mgd are assumed to be available for storage in the equalization basin to be used during low flow
periods. As discussed in Section 3.2, a maximum of 8.4 MG (weekdays) and 12.1 MG (weekends)
would be required to operate the plant at a constant rate of 80 mgd to produce a constant rate of 70
mgd of tertiary effluent. The second part of this analysis included determining the tertiary effluent
flow shortage that can be obtained with DCT’s current primary equalization volume of 3.24 MG,
the planned equalization volume of 4.68 MG, and the possible future expansion of 7.92 MG.

4.1 80 mgd Plant Capacity

Figures 4-1 and 4-2 show the DCT effluent flow of 70 mgd with the tertiary effluent flow demands
for the 2018 weekday and weekend diurnal flow conditions, respectively. The maximum daily flow
for 2040 has been estimated to be 81 mgd. The figures show how the nighttime flow shortage is
minimized with 3.24, 4.68, and 7.92 MG of storage, as well as the maximum storage requirement for
the weekday and weekend conditions. The tertiary effluent flow shortages for the weekday,
weekend, and average conditions are summarized in Tables 4-1, 4-2, and 4-3, respectively. The
following observations are made from the figures and tables:

e Based on the weekday diurnal flow curve, a total of 8.4 MG of primary equalization volume
would be required to maintain a constant effluent flow of 70 mgd. Based on the weekend
diurnal flow curve, a total of 12.1 MG of primary equalization volume would be required to
maintain a constant effluent flow of 70 mgd. If a storage volume of 8.4 MG was provided,
then the weekly average flow shortage would be 3.2 MG.

e With the planned expansion of the primary equalization volume to 4.68 MG, there will be a
tertiary effluent shortage between 1:45 am and 7:15 am of 3.2 MG for weekday conditions
and a shortage of 6.4 MG for weekend conditions. This would result in a weekly average
shortage of 4.1 MG.

e Beyond the planned expansion to 4.68 MG, the flow equalization volume can be increased to
7.92 MG by constructing the Phase 4 primary clarifiers. For weekday conditions, this would
minimize the nighttime flow shortage to 0.4 MG between 3:30 am and 6:00 am. For
weekend conditions, this would reduce the flow shortage to 3.6 MG between 2:45 am and
8:45 am. This would result in a weekly average shortage of 1.3 MG.

This analysis was repeated for 2040, which is the RWMP planning year. The maximum daily flow
to DCT for 2040 has been estimated to be 91 mgd. While the maximum tertiary effluent production
under this condition is still 70 mgd because of the process limitations within the plant, the higher
influent flow would decrease the tertiary effluent shortage at night and, therefore, reduce the
equalization volume requirements. Thus equalization volume required for operating the plant at
full treatment capacity is reduced to 6.9 MG during the weekday (as compared to 8.4 MG for 2018)
and 10.6 MG for the weekend flow (as compared to 12.1 MG for 2018).
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Figure 4-1: DCT Tertiary Effluent Uses and Flow Shortages — Weekday
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Table 4-1: DCT Tertiary Effluent Shortage and Required Primary Equalization Volume — Weekday

Primary Equalization Shortage in Tertiary Required Primary Storage Volume
Volume (MG) Effluent Volume (MG) to Eliminate Shortage (MG)
0 7.3 8.4
3.24 4.5 5.1
4.68 3.2 3.7
7.92 0.4 0.5
8.4 0 0

Table 4-2: DCT Tertiary Effluent Shortage and Required Primary Equalization Volume — Weekend

Primary Equalization Shortage in Tertiary Required Primary Storage Volume
Volume (MG) Effluent Volume (MG) to Eliminate Shortage (MG)
0 10.5 12.1
3.24 7.7 8.8
4.68 6.4 7.4
7.92 3.6 4.2
8.4 3.2 3.7
12.1 0 0

Table 4-3: Average Weekly DCT Tertiary Effluent Shortage

Primary Equalization Shortage in Tertiary
Volume (MG) Effluent Volume (MG)

0 8.2

3.24 5.4

4.68 4.1

7.92 1.3

8.4 0.9

12.1 0

4.2 40 mgd Plant Capacity

Under the current operating conditions of the DCT treatment facility, the plant capacity during
winter months (October 15 to April 15) is limited to 40 mgd. In December 2009, the Bureau of
Sanitation (BOS) decided to move forward with construction of the In-Plant Wet Weather Storage
Project. Upon completion of the wet weather storage basins in December 2012, then DCT will be
operated at 80 mgd year round. Therefore, this current winter treatment restriction will not impact
meeting the recycled water goals.
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5. Summary and Recommendations

In summary, due to process restrictions within DCT, primary equalization is required to achieve a
tertiary effluent flow of 70 mgd. DCT currently has 3.24 MG of primary equalization storage that
will be expanded to a total of 4.68 MG as part of the DCT In-Plant Wet Weather Storage Project.
Once the recycled water program is expanded to fully utilize the tertiary effluent from DCT, then
additional primary equalization storage volume beyond the 4.68 MG will be required to achieve a
constant DCT output of 70 mgd. Expanding the equalization volume with the Phase 4 primary
clarifiers would limit the tertiary effluent shortage to 0.4 MG on weekdays and 3.6 MG on
weekends, for a weekly average shortage of 1.3 MG.

Following are recommendations for further investigation and future work to advance this
evaluation and confirm the timing for equalization volume:

¢ Modify the diversion on the EVIS outfall sewer to allow the maximum flow to be routed to
DCT. Confirm the estimated diurnal flow curves, and the variation between the weekday
and weekend diurnal flows, with actual flow data. This is similar to a recommendation
from the Draft DCT Maximum Flow Assessment TM to re-route the influent flows to DCT
to confirm the maximum average day flow rate to the plant.

e Once the integrated alternatives analysis (Task 2b) is complete, update this analysis to
determine the flow equalization requirements for the planned recycled water demands and
the timing based on the implementation plan.

¢ Determine the cost-effectiveness of constructing additional primary equalization volume by
comparing it with reduced availability of recycled water.

e Develop mitigation measures to accommodate the tertiary effluent flow shortage with both
4.68 and 7.92 MG of primary equalization volume when 70 mgd of the tertiary effluent is not
being reused 24 hours per day, such as investigating the possibility of sending a reduced
flow to the Lakes and LA River at night when the shortage occurs. Modifying the existing
and future planned recycled water demands could offset the need for additional primary
equalization.

e If the average weekly shortage with 7.92 MG of total primary equalization volume does not
meet the planned recycled water demands, then evaluate primary equalization storage
options beyond 7.92 MG.
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CITY OF LOS ANGELES INDUSTRIAL WASTE MANAGEMENT DIVISION
SOURCE CONTROL PROGRAM - 2010

Introduction

For more than five decades, the Industrial Waste Management Division (IWMD) of the Bureau of Sanitation,
Department of Public Works, has worked to protect local receiving waters (rivers, oceans, and groundwater)
and the quality of wastewater products that are recycled (recycled water and biosolids) by regulating industrial
wastewater discharges to the City of Los Angeles's (City’s) sewer system and implementing source control and
pollution prevention programs. These activities are conducted in accordance with the Los Angeles Municipal
Code (LAMC) Section 64.30 Industrial Waste Control Ordinance and federal pretreatment regulations pursuant
to 40 Code of Federal Regulations Part 403 (40 CFR 403) and the Clean Water Act (CWA). The City’s Source
Control Program was approved by the United States Environmental Protection Agency (USEPA) on June 30,
1983. In 1989, USEPA delegated the authority to administer pretreatment/source control programs in
California to the State and Regional Water Boards. Data presented in this
report are for Fiscal Year 2009-2010.

Wastewater Management

The City manages and operates the largest water reclamation/ treatment
system on the west coast, which is comprised of over 6,520 miles of
pipelines, 54 pumping plants and four treatment plants: Hyperion
Treatment Plant (HTP), the Donald C. Tillman Water Reclamation Plant
(DCT), the Los Angeles-Glendale Water Reclamation Plant (LAG), and the
Terminal Island Water Reclamation Plant (TIWRP). The four plants process
over 400 million gallons per day (mgd) of wastewater. The treated
wastewater is either reused as recycled water or discharged to the Los
Angeles River, Santa Monica Bay, or Los Angeles Harbor. In 2010, 100% of
the biosolids generated from wastewater treatment was beneficially
reused: 91% for agricultural land application; 7.4% for composing; and
1.6% for the Terminal Island Renewable Energy Project. The treatment
plants are subject to the requirements and limitations of National
Pollutant Discharge Elimination System (NPDES) permits, Waste Discharge
Requirements (WDRs), and Water Recycling Requirements (WRRs), which are issued by the Los Angeles
Regional Water Quality Control Board (RWQCB).

PRCIFILE NEERD

Wastewater management is divided into two treatment systems: 1) the Hyperion Treatment System; and 2)
the Terminal Island Treatment System.

The Hyperion Treatment System consists of the wastewater collection system; HTP, DCT, and LAG; the City of
Burbank’s Water Reclamation Plant (Burbank WRP); and ocean outfalls. The Hyperion Treatment System
collects, treats, and disposes of sewage from the entire City except the Wilmington-San Pedro Area, the strip
north of San Pedro, and Watts, and from a number of “contract” cities and agencies under contractual
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agreements.! The contract cities and agencies operate their respective collection systems that are tributary to
the City’s main trunk lines. The collection system is designed to allow for diversion of influent flow from DCT,
LAG, and the Burbank WRP to HTP in case of plant operational problems or during operational shutdowns for
maintenance, process start-up, or construction.

Some contract cities and agencies also perform source control activities. The contractual agreements require
the contract cities to ensure compliance with federal, state, and local regulations, including pretreatment
regulations, and allow the City to enter an agency's jurisdiction if the agency fails to take action. IWMD
oversees each contract city’s compliance with federal pretreatment requirements and works with the cities on
a regular basis ensuring their continued compliance. The contract agencies submit their compliance reports
semi-annually and IWMD includes a status update of each contract city’s compliance in semi-annual and
annual reports provided to the RWQCB and USEPA. Approximately 85% of the sewage and
commercial/industrial wastewater is generated within the City. The remaining 15% comes from the contract
cities and agencies. Industrial wastewater represents approximately 5.3% of the total flow to the system.

The Terminal Island Treatment System consists of the wastewater collection system, the TIWRP, the TIWRP
Advanced Water Treatment Facility (AWTF), and an outfall that discharges to the Los Angeles Outer Harbor.
The Terminal Island Treatment System manages wastewater generated from over 550 businesses in the
industrialized Los Angeles Harbor area and serves approximately 130,000 people in San Pedro, Wilmington,
and a portion of Harbor City areas. Flow to the TIWRP consists of domestic, commercial and industrial
wastewater. Industrial wastewater represents approximately 27% of the total flow to the TIWRP. Additional
information on the City’s four water reclamation/treatment plants is presented in the following table.

! The Cities of Beverly Hills, Burbank, Culver City, Glendale, El Segundo, San Fernando, West Hollywood, and Santa
Monica.
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OUR MISEION I5 TO PROTECT PUBLIC HEALTH

HTP - serves more than 4
million people, including 29
cities and agencies that
contract for wastewater service

DCT - serves residents and
businesses in the northern and
western San Fernando Valley

LAG - serves residents and
business in the east San
Fernando Valley, and portions
of the City of Glendale. This
plant is owned jointly with the
City of Glendale.

TIWRP - serves the
communities of San Pedro,
Wilmington, and parts of
Harbor City, and industries in
the Los Angeles Harbor Area

1. Million gallons per day

Treated wastewater in
Fiscal Year 2009-2010

Over 109,000,000,000 gallons
of wastewater — an average of
299 mgdt

Over 11,000,000,000 gallons
of wastewater — an average of
32 mgd

Over 6,000,000,000 gallons of
wastewater — an average of
17 mgd

Over 5,000,000,000 gallons of
wastewater — an average of
16 mgd

AND THE ERVIEONMENT

Where the wastewater goes

Most of the treated water is discharged 5 miles
offshore into the Santa Monica Bay at a depth of
200 feet. More than 16.8 billion gallons were
recycled, including 12.4 billion gallons in
partnership with the West Basin Municipal Water
District.

Approximately 9.5 billion gallons were recycled.
The Japanese Garden lakes, Lake Balboa, and
the Wildlife Lake received more than 8.2 hillion
gallons of recycled water, which ultimately is
returned as supplemental flow to the Los Angeles
River. Another 0.5 billion gallons of recycled water
was used for cooling water and landscape
irrigation and 0.7 billion gallons for in-plant uses.

1.5 hillion gallons of recycled water were used for
landscape irrigation and cooling water. The
remainder was returned as supplemental flow to
the Los Angeles River.

More than 800 million gallons of recycled water
(purified using microfiltration and reverse
osmosis) were used for the Dominguez Gap Sea
Water Intrusion Barrier or landscape irrigation.
Tertiary-treated recycled water was used on-site
or discharged to the Los Angeles Harbor.

Overview of Source Control Program

The City’s source control program maintains a qualified staff of more than 140 individuals that provide
permitting, inspections, sample collection, sample analysis, data analysis, review and response, enforcement,
development of source control requirements, and administration (including record keeping and data
management). The program’s success can be attributed to rigorous up-front permitting and pretreatment
requirements, intensive and extensive field presence by the inspection staff, aggressive enforcement actions
for all violations, public outreach, and pollution prevention activities.

The program’s overall objectives include:
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Protecting the treatment plants from interference with process operations and pass through of
harmful pollutants to the environment;

Protecting the life, health, and safety of operating and maintenance personnel;

Ensuring the health, safety, and welfare of the public;

Providing the opportunity for beneficial reuse of biosolids; and

Providing the opportunity for water reclamation.

Regulated Industries/Permitting

Industrial facilities and certain commercial facilities that intend to discharge industrial wastewater to the City’s
sewage collection and treatment system are required to first obtain an industrial wastewater permit. Permits
contain requirements including prohibitions specified in the Industrial Waste Control Ordinance, numeric
discharge limits, and monitoring and reporting requirements.

There are two permit classifications for industries within the City’s service area: 1) Significant Industrial Users
(SIUs) and 2) Local Industrial Users (LIUs).

Per federal regulations, an SIU is defined as an industrial discharger that is either:

Subject to Federal Categorical Pretreatment Standards (these SIUs are designated as Categorical
Industrial Users or CIUs);

Discharges 25,000 gallons or more per day of process wastewater;

Contributes process wastewater that makes up 5% or more of the average dry weather hydraulic or
organic capacity of one of the treatment plants; or

Is designated by IWMD to have a reasonable potential to adversely affect operation of the City’s
treatment plants or violate pretreatment standards. This particular criterion provides IWMD with
significant flexibility to determine which industries are regulated as SIUs and therefore subject to more
stringent permitting and scrutiny than LIUs.

All other industries are classified as LIUs, and include automotive repair and maintenance shops, laboratories,
medical and dental offices, restaurants, and wastehaulers.

A summary of the different classifications of industrial permittees is presented in the following table.

Classification Number
SIUs
e ClUs 128
e Non-categorical SIUs 93
Total 221
LIUs
Total 15,229
Total Permittees 15,450
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A listing of the ClUs by point source category is provided in the following table.

USEPA Category 40 CFR Regulation Number of
Permits
Metal Finishing 433 75
Electroplating 413 25
Pharmaceutical Manufacturing2 439 9
Electroplating, Metal Finishing 413,433 6
Electrical and Electronic Components 469 3
Metal Finishing, Metal Molding and Casting 433,464 2
Organic Chemicals, Plastics, & Synthetic Fibers 414 1
Petroleum Refining 419 1
Iron and Steel Manufacturing, Metal Finishing, Copper Forming 420, 433, 468 1
Iron and Steel Manufacturing, Nonferrous Metals 420,471 1
Manufacturing and Metal Powders
Steam Electric Power Generating 423 1
Metal Finishing, Nonferrous Metals Manufacturing and Metal 433,471 1
Powders
Centralized Waste Treatment 437 1
Coil Coating 465 1
Total 128

IWMD uses its enhanced Permit Information Management System (PIMS) to maintain the industrial inventory.
PIMS is a relational data management system that supports pretreatment implementation and enforcement
activities. It includes all pertinent information on industries, including Standard Industrial Classification (SIC)
codes and geographical information system (GIS) geo-coding that enable tracking industries by type, pollutant
group, location of industries and tributary treatment plant. Additional support is provided by on-line access to
The Merck Index, a comprehensive reference source for information on chemicals, drugs, and biologicals. Thus,
PIMS can also be used for chemical inventories as well as for pollutant source identification/control studies
(see Pollutants of Concern (POCs) - Prioritization Framework).

The inventory of industries is updated using a multiple source identification system:
o YellowPages.com

e Verizon Telephone Book

e Inventory canvassing

e Inspections

e Review of permit applications and renewals®

e Characterization of an industry’s wastewater discharge

e Periodic flow updates

2ltis important to note that biotechnology products, including antigens, proteins, antibodies, and vaccines, are
biodegradable (Fewson, 1988) and therefore are not persistent in biological treatment systems, including soil aquifer
treatment systems. Reference: Fewson, A.C. 1988. Biodegradation of xenobiotic and other persistent compounds: the
causes of recalcitrance. Trends in Biotechnology, 6:7 pp. 148-153.

*siu permits have a maximum duration of three years from the date of initial issuance or reissuance. Applications for
permit renewal must be filed a minimum of ninety days prior to the permit expiration date. Industrial wastewater
permits are not transferable from one company or person to another. Whenever a change in ownership of a business
occurs, the new company must obtain a new permit. LIU permits do not expire. They are terminated upon change of
ownership. The new owner needs to apply for a new permit. LIU permits may be amended if there is a change of process
in the facility.
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e  Facility audits
e Business licenses

This process involves the screening of names of industries to eliminate duplicate records, with inspections
conducted on a geographical basis. Information collected during the inspections is used to determine if the
facility should be permitted as an SIU (CIU or non-categorical SIU) or LIU. Addresses of cancelled permits are
maintained in the PIMS database to identify locations of potential new industries (permits are not
transferable). Any new industry must obtain a permit and submit information on its industrial processes and a
list of constituents typical of its industrial waste discharge to assist in identifying pollutants that must be
regulated and/or monitored.

IWMD must be notified whenever certain changes such as operations, process, flow, or pretreatment
modifications occur in a facility. The permit may be amended as a result of any modifications.

Pollutants of Concern (POCs) - Prioritization Framework

The overall goal of the POC Prioritization Framework is to determine which constituents should be singled out
for control and thus enable IWMD to optimize its use of resources. This is a critical approach given the large
number of candidate compounds that might be considered for regulation and the need to target how
resources are expended.

Control of POCs from industries is accomplished by establishing numerical pollutant concentration values that
are not to be exceeded at any time or by imposition of management practices. The prioritization process takes
place as part of developing and applying industrial discharge limitations. There are two types of discharge
limitations that IWMD implements: Federal Categorical Standards and Local Limits as described below.

Factor Federal Categorical Standards Local Limits

Developed USEPA IWMD

by:

Objective is Provide uniform national control of  Protect receiving water, recycled water,
to: certain industries biosolids, treatment plant operation and

workers safety, public health

Regulates: Industries specified in the CWA All non-domestic dischargers

Pollutants: Priority Pollutants® Any pollutant

Basis: Technology based Technically based on site-specific factors
Limits apply The end of the regulated industry Depends on the development method
at: process(es)

Flexibility for ~ None Considerable — enables IWMD to
prioritizing identify and prioritize POCs for control
and

managing:

* There are 126 priority pollutants (see Appendix A to 40 CFR 423). It was a negotiated list of toxics as part of a consent
decree with USEPA and the National Resources Defense Council. It was ratified by Congress in 1977 and has been slightly
modified over time. http://water.epa.gov/scitech/swguidance/methods/pollutants.cfm
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Federal Categorical Pretreatment Standards are national standards for industrial wastewater discharges to
publicly owned treatment works (POTWs) that are issued by USEPA under Title Il of the CWA. The standards
are technology-based (i.e., they are based on the performance of industrial treatment and control
technologies and not on the risk or impacts upon receiving waters). Concentration-based, mass-based, or
production-based numeric limits are established for the CWA Priority Pollutants. To date, USEPA has
established standards for 56 different industrial categories. IWMD is obligated to implement and enforce these
standards for applicable industries in its service area.

Local limits are established specifically by IWMD to protect the City’s treatment plants, ensure compliance
with permit limitations, enable reuse of recycled water and biosolids, and protect worker health and safety
and the public. Local limits allow IWMD to identify and prioritize POCs for control at any time. The different
types of local limits that can be applied include: 1) chemical specific concentration-based limits that uniformly
apply to all industries within the City’s service area (uniform local limits); 2) chemical specific concentration or
mass-based limits that are established for specific industries or industrial categories on a case-by-case basis; 3)
industry management practices or plans; and 4) prohibitions. The specific process followed in POC
prioritization and local limit development is shown in the following figure.

Notes:

AHL = Allowable Headworks Loading

MAHL = Maximum Allowable Headworks Loading
MAIL = Maximum Allowable Industrial Loading

Regulated POCs are identified using the numeric and narrative limits in the City’s NPDES permits, WDRs, and
WRRs, and the observed pollutant concentrations in influent, effluent, AWTF product water, and biosolids
monitoring results. The limits in NPDES and water reuse permits, established for wastewater, recycled water,
and biosolids, are based on:

e CWA technology-based effluent limits.

e Water quality criteria in the California Toxics Rule.

e Water quality limits and objectives in the California Ocean Plan.
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e Water quality objectives in the Los Angeles Water Quality Control Plan (Basin Plan) for surface water
and groundwater (including drinking water maximum contaminant levels).

e Water Recycling Criteria (Title 22).

e  Requirements from the California Department of Public Health (CDPH) regarding the use of recycled
water for groundwater recharge.

e State plans and policies.

e USEPA biosolids regulations (40 CFR 503).

The most stringent of these regulatory requirements are used to derive the maximum allowable loading into
the treatment plant, which is called the maximum allowable headworks loading (MAHL). The MAHL specifically
takes into consideration treatment plant performance by considering influent and effluent concentrations for
removal of POCs. This is critical for specific POCs, particularly disinfection byproducts, which can be formed as
part of the treatment process. The MAHL is also adjusted by several factors, including a safety factor and a
growth factor, to derive the maximum allowable industrial loading (MAIL). The MAIL can then be “allocated” to
industrial dischargers using a uniform concentration for either the entire service area or the tributary
treatment plant; by industrial user contributory flow; by WYNIWYG (what you need is what you get); using
mass-based limits; and/or by applying selected industrial reduction that is accomplished using targeted
management practices.

The current uniform chemical specific local limits for the City’s service area are presented below.

Arsenic 3 mg/L
Cadmium 15 mg/L
Copper 15 mg/L
Cyanide (Total) 10 mg/L
Cyanide (Free) 2 mg/L
Dissolved Sulfides 0.1 mg/L
Lead 5 mg/L
Nickel 12 mg/L
pH Range 5.5-11
Silver 5 mg/L
Total chromium 10 mg/L
Zinc 25 mg/L
Dispersed oil and grease (Total) 600 mg/L
Floatable oil and grease None Visible

An example of an industry specific local limit is the mass-based selenium limit established for ConocoPhillips,
which discharges to the TIWRP. In lieu of establishing a uniform selenium local limit for the Terminal Island
Service Area, IWMD elected to establish a specific limit for this industrial facility because it was the major
contributor of selenium to the TIWRP. This special limit ensures that the selenium loading from ConocoPhillips
to the plant is kept at adequate levels for protection of biosolids quality. A mass-based limit encourages waste
minimization, water conservation, and recycling; adequately limits the mass loading into the treatment facility;
deters compliance by dilution; and enables detection of changes at the industry via increased production.

An example of an industry specific reduction practice is the effort that was undertaken to reduce boron at the
TIWRP AWTF. Recycled water used from the AWTF is regulated under two permits (R4-2003-0025 and R4-
2003-0134). At the time the permits were issued, monitoring data from the AWTF indicated that boron was
detected at concentrations greater than the Basin Plan groundwater objective of 1.5 mg/L. The U.S. Borax
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Facility, which discharged to TIWRP, was suspected of contributing to the elevated boron concentrations.
IWMD worked with U.S. Borax to implement a two-phase work plan to reduce/control the boron discharges by
59%:
e Phase | —installation of infrastructure (piping, storage, control valves) that allowed U.S. Borax to reuse
its wastewater rather than discharge to the sewer system.
e Phase Il —installation of a pretreatment system (if necessary) if Phase | could not achieve the needed
reductions.

Phase | was completed in 2004 (two years ahead of schedule) and achieved the required reductions. Due to
the innovative engineering changes implemented, U.S. Borax was able to reuse 90% of its process wastewater
that was formerly discharged to the sewer and achieved an annual savings of over $100,000, which included a
reduction of more than 2 million gallons per month in fresh water usage.

Local limits are evaluated annually to ensure that they are protective. The assessment is based on monitoring
data and comparison to all existing permit requirements for each treatment/reclamation plant. Evaluations
can also occur when permits are revised, at the request of the RWQCB or CDPH, or when IWMD determines
that revisions are necessary. This determination takes into consideration USEPA Guidance for local limits,
which recommends developing/revising local limits when the average plant influent loading exceeds 60% of
the MAHL or the maximum daily influent loading exceeds 80% of MAHL. IWMD reviews treatment plant
influent data at least quarterly. In addition, the Bureau of Sanitation annually reviews effluent data for the
treatment plants to determine if any pollutants have the reasonable potential to cause or contribute to a
violation of a water quality standard. If this should occur, IWMD initiates an investigation to evaluate the
source and need for local limits.

POCs are identified and assessed for development of new local limits or modification of existing local limits
through this local limits review process. If deemed necessary, the development of local limits for additional
pollutants would follow the same process as used for currently regulated POCs. Unregulated POCs not selected
for control may be placed on a “watch list” for further evaluation (monitoring or study) or ruled out for further
consideration.

POC investigations can also be triggered to mitigate elevated levels of compounds of interest to the RWQCB or
the CDPH. For example, if a chemical of interest was found in recycled water at levels of concern, an
investigation would be initiated from the water reclamation plants through the regional sewers to identify
where the compound is originating utilizing PIMS to identify the types of industries using the chemical for
processing. This information would be used to identify the source, determine if it is coming from an industry
(or not), and then take corrective action to control the release of the chemical if necessary.

Pollutant source identification/control studies typically entail one or more of the following steps:
e Perform a Source Identification Study

- PIMS information/database that allows for linkage between industry SIC code and pollutant
categories, and identification of suspect industries and locations for further evaluation is under
development

- Sewer monitoring

- Monitor residential/background wastewater

- Monitor tributary contract agencies

- Monitor drinking water

- Substantiate industries contributing the POC

- Substantiate other sources of the POC
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Devise a plan to reduce POCs if feasible

- For domestic sources, work with other source control agencies and professional organizations
for potential solutions, including public outreach or legislative product bans (for example the
ban on products containing lindane)

- Forindustrial or commercial sources, determine the treatment and feasibility for removal to
acceptable levels, alternative products, new local limits or requirements, develop an action
plan, take enforcement action if necessary

- For wastewater from a contract city/agency, determine the source in cooperation with the
contract agency and develop and implement a plan to reduce the POC

Additional flexibility for control of POCs is afforded by implementation of the prohibitions contained in the
Industrial Waste Control Ordinance. Examples of prohibited substances include:

Flammable, reactive, explosive, corrosive, or radioactive substances

Toxic substances

Noxious or malodorous materials

Medical or infectious wastes

Solid or viscous materials which could cause obstruction to the flow or operation of the treatment
plants

Non biodegradable oils

Pollutants which result in the emission of hazardous gases

Inspection and Monitoring

IWMD's inspection and monitoring program is conducted to ensure that industries are in compliance with the
Industrial Waste Control Ordinance as well as each industry’s individual permit requirements. Surveillance
monitoring is conducted within the collection system to examine targeted areas in the City, to inventory
industrial users that require permits, to identify illegal discharges, and to respond to treatment plant upsets or
interference that may require investigations of industries upstream from the treatment plants. Industries are

also required to perform self-monitoring as part of their
permit requirements.

Highlights of the wastewater management

program include:

e > 93,000 samples of water collected from the
environment and treatment plants

e > 348,000 tests for metals, organics, toxicity,
and other indicators of treatment
performance

e > 28,000 inspections of industries

e > 23,000 samples of industrial wastewater

For SIUs, inspections and monitoring are conducted more frequently than the requirements in the Federal
Pretreatment Regulations as shown in the following table.

10
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Inspections/year POTW 1U Self

Type of IU Monitoring/year Monitoring/year

Federal IWMD Federal IWMD Federal IWMD
40 CFR 413 ClIUs < 10,000 gpd 1 4 1 4 2 2
Other CIUs < 10,000 gpd 1 4 1 4 2 6
ClUs > 10,000 gpd 1 4 1 4 2 12
Other SIUs 1 4 1 2 2 2
LIUs 1 1 NA

All other industries are inspected at least once

per year. Changes that might occur at industries

are identified as part of the annual inspections

and by annually reviewing changes in

wastewater discharge using the Department of

Water and Power water consumption data, or

data from discharge flow meters, or an

approved registered engineer’s water balance

and analysis. If the routine inspections reveal a

significant change in the amount of water

consumption, then the wastewater discharge is

updated in the permit records. Furthermore,

industries are required by the Industrial Waste

Control Ordinance and by permits to notify IWMD of 1) any wastewater discharge changes, and 2) any changes
to the facility, process, discharge flow, production, or pretreatment system that may change the characteristics
of the discharge and cause it to be different from that expressly allowed under the permit. All SIU flows are
updated quarterly.

Inspections are conducted to update information, check for compliance/non-compliance with federal and local
discharge standards and permit conditions, and identify and document any changes in operation or discharge.
This process begins with a pre-inspection file review aimed at planning and preparing the inspector for the on-
site inspection. The inspection focuses on six major areas (the 6 P’s):

e PLANS — verify the facility plans against what is observed on site and determine if there are any
changes (i.e., removal, replacement, relocation, etc.) of tanks, plumbing, flow directions, or other
structures.

e PRODUCTS - determine if new products were produced other than expressly indicated in the permit.

e PROCESS — examine the process area thoroughly to see where process water in the facility comes into
contact with products.

e POLLUTANTS — check the pollutants introduced into the process water during production and compare
the pollutants observed against those indicated in the permit.

e PRETREATMENT — check the pretreatment system(s) used to remove/reduce pollutants in the
wastestream(s).

e PARAMETERS — sample and test the discharged water to check if it meets the parameters set in the
industry’s permit.

Questionnaire forms are used to inspect the chemical and hazardous waste storage areas, chemical spill
prevention methods, hazardous waste handling procedures, and monitoring and disposal records. A post-
inspection interview is performed to inform the industry of any deficiencies noted during the inspection and
on areas where improvements may be needed. The inspection and post-inspection interview are also used as

11
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means of directly providing outreach to industries regarding requirements, best management practices,
pollution prevention, recycling initiatives, or issues related to watershed protection. IWMD has a formal
industrial waste inspector training program. In addition, staff attends the California EPA Basic Inspector
Academy.

Enforcement

Industrial facilities that do not comply with permit requirements are subject to enforcement action. IWMD
utilizes an Enforcement Response Plan (ERP) and Enforcement Response Guide (ERG) to respond to violations
in a consistent and timely manner. The objectives of the enforcement program are to 1) achieve and maintain
consistent compliance; 2) subject repeat offenders to escalated enforcement actions; and 3) initiate the
process at higher levels of enforcement for those industries that have been subjected to enforcement
proceedings and that are still unable to maintain full and permanent compliance over the long term. In
general, the City's enforcement program allows for a progressive enforcement approach. However, it is also
intended to be flexible and thus provide the ability to use best professional judgment on a case-by-case basis
depending on the nature and circumstances of the situation.

Violations are identified through site inspections and as the result of IWMD monitoring and industry self-
monitoring. PIMS is used to support enforcement activities by generating standardized reports that show
discharge and non-discharge (e.g., reporting) violations immediately, to IWMD. Enforcement activities and
follow-up are also tracked through the PIMS enforcement module.

The types of enforcement actions that IWMD can impose are:
e Telephone Contacts or Verbal Notification
e Warning Notices
e Increased Monitoring and Inspection
e Short-Term Permits
e Notices of Violation
Compliance Meetings
Administrative Orders
Cease and Desist Order
Consent Orders
Compliance Orders
Permit Suspension Orders
Imminent Hazard Suspension Orders
Permit Revocation
Termination of Sewer Service
e Publication of Significant Noncompliance®
e Recovery of City Incurred Costs
e Administrative Complaint/ Civil Penalties
e  Civil Filing
e Criminal Prosecution
o Referral to USEPA or RWQCB

> The Federal Pretreatment Standards require IWMD to annually publish the list of industries deemed to be in “Significant
Noncompliance” or SNC. The Standards defined SNC to include chronic violations, violations that impact the treatment
plants, endanger public health, etc.

12
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Increased attention to enforcement has underscored the effectiveness of IWMD’s program. Since the
implementation of the ERP, the percent compliance rate has increased from a low of 56% in 1990 to a current
average of 94% for ClUs.

Outreach and Innovative Programs

IWMD's source control program has a number of unique, innovative, and effective components that have been
implemented to achieve more effective pollution control and help raise public awareness on the importance of
pollution prevention.

“No Drugs Down the Drain” (N3D) Program

IMWD recognizes the need to divert waste medicines from the sewer to alternative,
responsible disposal options and has elected to achieve diversions through education
and outreach. The “No Drugs Down the Drain” (N3D) program was launched in March
2006 in partnership with the Los Angeles County Sanitation Districts (LACSD) and
Orange County Sanitation District (OCSD). N3D is part of a public outreach campaign
to disseminate information about the proper disposal of household medications. This
program is also sponsored by the California Pharmacist Association, which supports
this important awareness effort to provide consumers with sensible steps to safely
reduce the amounts of medications in the home. During the implementation phase in
April 2006, IWMD produced 1.5 million bilingual postcards (English and Spanish) and
pharmaceutical fact sheets that were distributed to consumers through 800 local pharmacies. IWMD, in
collaboration with LACSD and OCSD, also developed a website to provide more information on the N3D
program at http://www.nodrugsdownthedrain.org/index.html. IWMD also participates in the Los Angeles
County and statewide N3D campaigns.

Household Hazardous Waste Safe Centers

The City operates six household hazardous waste permanent collection sites
throughout the City, known as S.A.F.E. (solvents/

S. Main St|

Cam: Z; automotive/flammables/electronics) Centers. The S.A.F.E. Centers are open
t, g f ; every weekend and provide a timely and convenient way for the public to
\ S § dispose of residential waste, including unwanted medications. In addition,
C - the City sponsors periodic mobile collection events on weekends, where
e residents can drop-off their waste to be properly disposed. These mobile

W, Coptel 0 4 events are held in areas not readily served by the S.A.F.E. Centers. For
R "-“:ﬂ::m ‘| Conditionally Exempt Small Quantity Generators, four of the six centers
§ N o accept waste from businesses on an appointment only basis. Further

%,,.;9‘5‘ information on the program is available at:

http://www.lacitysan.org/solid resources/special/hhw/safe centers/index.htm

Gaffey
Pacific Ave

Toxics Organic Management Plant Checklist
Standards for certain federally regulated industrial categories include numeric
limits for toxic organics. For three categories (Electroplating (40 CFR 413),
Metal Finishing (40 CFR 433), and Electrical and Electronics Components (40
CFR 469)) that represent a majority of the active ClUs permitted in the City, the
standards allow for compliance with the limits to be determined either by
monitoring or by developing and submitting a certified Toxic Organic

13



Draft 9/7/11

Management Plan (TOMP). In preparing a TOMP, the USEPA requires an industry to identify all of the toxic and
non-conventional organic constituents used in their processes and to describe in detail the procedures in place
for ensuring that these constituents do not routinely spill or leak into the wastewater system. The TOMP also
requires the industry to describe procedures enacted for controlling the formation of chlorinated byproducts.
These requirements for preparing a TOMP have proven to be an involved and complex process such that few
industries have elected to use this compliance method, which is more effective at controlling organics than
routine monitoring. In an effort to streamline the overall preparation and approval process and thereby
encourage the use and development of TOMPs, IWMD has adopted a simplified procedure that makes use of
information already on file and updated on a regular basis. The streamlined TOMP consists of two single-page
forms: the Request for TOMP Approval and the TOMP Checklist. The TOMP Checklist covers all of the USEPA
requirements for obtaining a TOMP in an abbreviated, yet comprehensive and easy to complete format. The
Request for TOMP Approval allows the industry to certify that their plan is being implemented and that they
comply with TTO pretreatment standards.

Dental Offices and Clinics Control Program
Dental offices and clinics located in the City are required by Ordinance to obtain an
Industrial Wastewater Permit and comply with Best Management Practices (BMPs).
The BMPs were developed in cooperation with the California Dental Association to
reduce the amount of dental amalgam (potentially containing mercury) and other
dental wastes (silver from photographic X-ray processing and lead from foil shields)
being discharged into the City’s sewer system. Additional information on the program
can be found at: http://lacitysan.org/iwmd/biz_industry/pre treat dental.htm

Dry Cleaner Control Program

The City’s Dry Cleaner Control Program controls and regulates the management
and disposal of solvents, solvent waste and separator water from dry cleaners.
Under this program, dry cleaner facilities are required to either obtain an
Industrial Wastewater Permit from the City if they intend to discharge to the
sewer, or to self-certify that they do not discharge dry cleaning waste to the
sewer. The program was developed to ensure that perchloroethylene (PERC) is
not discharged to the sewer, storm drain, or ground. All wastewater containing
perchloroethylene or other solvent contaminated liquids must be properly
disposed of by evaporation, or removed from dry cleaning facility by a certified
waste hauler (with records retained for verification). Additional information on the program can be found at:
http://lacitysan.org/iwmd/biz_industry/pre treat dry cleaner.htm

Fats, Oil and Grease (FOG) Control Program

The City’s FOG Control Program regulates Food Service Establishments
(FSEs) located in the City’s service area. All FSEs that potentially generate
waste grease are required to obtain an Industrial Wastewater Permit, and
use BMPs to reduce grease discharged to the sewer system. Any FSE that is
known to cause grease-related sewer overflows or fails to implement BMPs
are required to install a grease interceptor or a grease trap when it is not
feasible to install a grease interceptor. All new construction of FSEs must
include installation of a grease interceptor. The success of the FOG Control
Program, in conjunction with the aggressive sewer cleaning and
maintenance program of the Bureau of Sanitation‘s Wastewater Collection
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System Division, has reduced overall FOG-related sewer overflows by 85%.

Sewer Science Program

The City implemented the Sewer Science Program in 2003 to increase environmental awareness and
stewardship. Sewer Science is an inter-disciplinary microbiology, chemistry, physics, and environmental
curriculum designed to stress the importance of pollution prevention to high school and college students.
Besides increasing environmental awareness, the program grooms future environmental professionals and
leaders. The program also provides opportunities for volunteer mentors, comprised of City engineers, to
network with students and practice public speaking and leadership skills, while serving the community.

The program advances environmental education by taking a mobile lab unit into high school and college

classrooms to simulate the primary, secondary, and advanced wastewater treatment processes. Students and

teachers perform hands-on instrumental analysis, and are introduced to other scientific concepts as a way to
directly link pollution prevention efforts with the treatment of wastewater.
Tests are performed at every stage of the treatment process and results are
graphed to visually show the effects of treatment. These results are
compared to treatment plant discharge standards to indicate that even the
simplest treatment system can have a great impact on wastewater quality.
To enhance environmental education learned in the classroom, the program
offers teachers and students a tour of one of the City's wastewater
treatment facilities. Students are also encouraged to enter the Sewer Science
Technical Competition and practice what they learned in the classroom.

Watershed Protection Division

Additional outreach to industries is provided through the City’s Watershed Protection Division, which is
charged with the responsibility of managing storm water and reducing water pollution. The Division
accomplishes this through: public education and outreach; private development plan approval; construction
development activities inspection; and monitoring of the City’s receiving water bodies.

The Division also provides input to IWMD on industries through:
e Commercial/industrial facilities inspection; and
o |llicit discharger and illicit dumping site investigations.

Compliance Outreach
IWMD conducts workshops for industries with information on pretreatment requirements and compliance

methods. IWMD has also developed guidance manuals on permitting and discharge requirements
(http://lacitysan.org/iwmd/biz_industry/pre treat fed categorical.htm). Publications for all aspects of the
source control program and wastewater management program are available on the IWMD website at:
http://lacitysan.org/iwmd/resources/publications.htm and
http://www.lacitysan.org/wastewater/publications/index.htm.
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1. Introduction

The objectives of this Groundwater Replenishment Evaluation Technical Memorandum (TM) are to
research and document conditions within the San Fernando Valley that could affect GWR activities
in the area and provide detailed documentation of compliance with anticipated recycled water
regulations based on the August 2008 California Department of Public Health (CDPH) draft
Groundwater Recharge Regulations?.

1.1 Overview of GWR Concept

GWR is a practical, proven way to increase the availability of a safe, reliable, locally-controlled
water supply. As shown on Figure 1-1, using state-of-the-art technology, the GWR system would
include treating recycled water from the Donald C. Tillman Water Reclamation Plant (DCTWRP) to
near-distilled quality using AWT processes. This purified water would be conveyed to “spreading
grounds,” where it would percolate into the natural underground aquifer underlying the San
Fernando Valley. This water replenishes the aquifer, to be used later to help meet the City’s water
needs. The water would be extracted (or pumped) from the existing groundwater basins for
treatment and distribution to LADWP drinking water customers.

Figure 1-1: GWR Concept in the San Fernando Valley
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"In late 2011, CDPH released new draft groundwater recharge regulations for public review and comment. The changes
to the 2008 draft regulations and impacts on the proposed GWR activities are summarized in a separate TM entitled
Update on Draft Groundwater Recharge Regulations. At this time it is uncertain when the groundwater recharge
regulations will be finalized and, since CDPH is accepting public comments, the content of the final regulations is also
uncertain. CDPH is accepting public comments on the 2011 draft regulations, which pursuant to Senate Bill (SB) 918
and its 2010 amendments to the California Water Code, CDPH is required to adopt final groundwater recharge
regulations on or before December 31, 2013. However, as a result of the 2011/12 state fiscal year budget process,
funding provided under SB 918 to enable CDPH to finalize the regulations was denied.
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The water would be recharged into the San Fernando groundwater which represents over 90% of
the valley fill portion of the Upper Los Angeles River Area (ULARA). The ULARA provides
approximately 90 percent of the City’s groundwater supplies. The San Fernando Basin is 112,000
acres and is replenished by deep percolation from rainfall, surface runoff, mountain-front recharge,
captured stormwater, and from a portion of the water used (mainly from irrigation) in the basin.
Due to increasing development and establishment of non-pervious facilities in the San Fernando
Valley that has reduced natural recharge back into the SFB, there are opportunities to replenish the
aquifer with additional sources of water, including stormwater and highly purified recycled water.

The Los Angeles County Department of Public Works (LACDPW) owns several spreading basins in
the San Fernando Basin, including the Hansen Spreading Grounds (HSG), and the Pacoima
Spreading Grounds (PSG), which are currently used to percolate stormwater into the San Fernando
Basin. The LACDWP also operates the Tujunga Spreading Grounds (TSG) which is owned by
LADWRP. There is an existing 54-inch pipeline in place to convey recycled water to the Hansen
storage tank, near the HSG. Figure 1-2 shows the location of these existing facilities.

The City’s GWR project concept, including a description of the advanced water treatment facilities
and estimated project costs, is presented in the GWR Master Planning Report.

1.2 Document Organization
The remainder of this document presents the following information.

e Section 2 provides background information on the San Fernando groundwater basin,
including existing precipitation, surface water, and groundwater data. The section also
provides information on the operation of existing spreading grounds and groundwater
production in the San Fernando Valley.

e Section 3 provides an analysis of Phases 1 and 2 of the proposed GWR projects in the San
Fernando groundwater basin. This analysis includes a description of the numerical
groundwater modeling simulations conducted and an assessment of anticipated travel time
and recycled water contribution (RWC).

e Section 4 contains additional information that is potentially relevant to a GWR project in the
San Fernando Valley including changes to groundwater levels, existing groundwater
contamination issues, and the potential for the mobilization of arsenic with the recharge of
recycled water.
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2. Background Conditions

This section provides background information on the San Fernando basin (SFB), including existing
precipitation, surface water, and groundwater data. The section also provides information on the
operation of existing spreading grounds and groundwater production in the San Fernando Valley.

2.1 Introduction

The City relies on groundwater for approximately 11% of its total water supply, both from the San
Fernando Valley Groundwater Basin and the West Coast Basin (LADWP 2010 Urban Water
Management Plan (UWMP), Exhibit 11c). The large majority of this groundwater is from the
ULARA watershed, and specifically from the San Fernando Basin within the ULARA.

The ULARA is located in Los Angeles County, representing the northerly part of the greater Los
Angeles area. The ULARA watershed, shown in Figure 2-1, covers approximately 328,500 acres
bounded in the north by the Santa Susana and the San Gabriel Mountains, in the east by the
Verdugo Mountains and the San Rafael Hills, in the south by the Santa Monica Mountains, and in
the west by the Simi Hills.

In the center of the surrounding mountains and the hills is the San Fernando Valley. Underneath
the valley lie four separate groundwater basins, collectively known as the San Fernando Valley
Groundwater Basin. The four groundwater basins are shown on Figure 2-1 as shaded color-filled
areas. The overlying surface areas of these basins are:

e Eagle Rock Basin: located in the southeast is approximately 800 acres.

e San Fernando Basin: the central portion of the valley is approximately 112,000 acres.

¢ Sylmar Basin: located in the north is approximately 5,600 acres.

e Verdugo Basin: located in the east is approximately 4,400 acres.

The San Fernando Basin (SFB) is the largest of the four basins, covering approximately 91.2% of the
valley surface area. Within the SFB boundaries are several spreading grounds where stormwater is
diverted and captured in the large basins and allowed to percolate into the ground, replenishing
the aquifer below. The largest of these spreading facilities are the Tujunga Spreading Grounds
(TSG), Pacoima Spreading Grounds (PSG), and Hansen Spreading Grounds (HSG). They are
located in the eastern portion of the San Fernando Valley near the base of the San Gabriel and
Verdugo Mountains, as shown in Figure 2-1. This TM discusses the potential use of these spreading
grounds for GWR using water from the proposed Advanced Water Purification Facility (AWPF).
While there are a few smaller spreading grounds in the SFB (e.g., Branford and Lopez), the project
focused on TSG, PSG, and HSG.
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Figure 2-1: The ULARA Watershed (Source: Watermaster 2009)
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2.2 Surface Water

The recharge of surface water from the ULARA watershed is an important component of inflow to
the groundwater aquifer in the SFB. The ULARA watershed includes, and is drained by, the upper
half of the Los Angeles River and its tributaries. These tributaries originate in the ULARA
watershed and drain to the Los Angeles River. The following sections describe both the
precipitation and surface water flows within the ULARA watershed.
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Figure 2-2: Location of Hansen, Pacoima, and Tujunga Spreading Grounds
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2.2.1 Precipitation

Approximately 80% of the annual precipitation into the ULARA watershed falls in the months from
December through March. The average annual precipitation varies from 14 to 33 inches, depending
on elevation. In the San Fernando Valley, the annual precipitation is typically 15 to 23 inches per
year, with an annual average of 16.5 inches on the valley floor (Watermaster 2011). Precipitation
also varies from year to year. From WY 2005-06 to WY 2009-10, annual precipitation on the valley
floor ranged from 4.4 to 19.1 inches. There are numerous precipitation gage stations monitoring the
San Fernando Valley and the surrounding mountain ranges. Table 2-1 provides the annual
precipitation data over the past five complete water years from 17 representative gages. The
locations of these gages are shown in Figure 2-3.

March 2012 é 2-3



Groundwater Replenishment Evaluation TM Section 2
City of Los Angeles Recycled Water Master Planning Background Conditions

Table 2-1: Precipitation Gages and Annual Totals

Annual Precipitation Total (inches)

Gage No. |Location 100-Year
Mean
Valley Floor Stations
13C North Hollywood-Lakeside 16.41 4.32 17.81 1149 22.32 16.63
1107D La Tuna Debris Station 16.18 5.15 12.76 10.04 17.60 14.98
465C Sepulveda Dam 16.08 3.01 17.11 11.36 20.99 15.30
21B Woodland Hills 15.15 5.21 13.77 1091 16.32 14.60
735H Chatsworth Reservoir 1459 4.30 15.78 8.94 16.09 15.19
1222 Northridge-LADWP 1432  3.52 7.87 10.85 11.91 15.16
251C La Crescenta 22.61 7.41 20.60 15.15 27.68 2331
293B Los Angeles Reservoir 16.60 3.52 16.25 1399 18.92 17.32
Weighted Average 16.46 4.39 15.10 11.64 19.08 16.48
Hill and Mountain Stations
11D Upper Franklin Canyon Reservoir 19.33 4.14 20.65 1334 2471 18.50
17 Sepulveda Canyon at Mulholland 19.28 5.15 20.87 13.31 24.03 16.84
33A Pacoima Dam 17.50 6.88 14.11 12.18 16.77 19.64
47D Clear Creek - City School 31.12 10.31 32.57 19.62 35.88 33.01
53D Colby’s Ranch 26.01 6.68 21.7 1445 27.84 29.04
54C Loomis Ranch-Alder Creek 16.10 4.3 12.09 10.35 18.08 18.62
210C Brand Parks 13.74 391 13.87 9.57 18.35 19.97
797 DeSoto Reservoir 15.61 4.09 18.89 17.52 18.05 17.52
1074 Little Gleason 22.52 6.66 17.92 21.79 18.55 21.79
Weighted Average 19.56 5.97 18.62 13.18 21.48 21.76
Weighted Average of Valley/Mountain Areas 17.42 5.36 17.27 12.58 20.55 19.64

Notes:
Source: ULARA Watermaster Annual Reports, 2007 through 2011
A Water Year (WY) begins on October 1 and continues through September 30 of the following year.
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Figure 2-3: Locations of Precipitation and Stream Flow Gages

2.2.2 Surface Water

As shown in Figure 2-3, there are also six stream flow gage stations in the ULARA region that
record stream flow. Because stream flow in the ULARA region is driven primarily by precipitation,
the recorded stream flows can vary from year to year. Table 2-2 provides the annual stream flow at
these six gauges for WY 2002-2003 through WY 2009-2010 as reported by the ULARA Watermaster.
The annual stream flow volumes are presented in Figure 2-4.
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Table 2-2: Stream Flow for WY 2002-03 through WY 2009-10

Station wy Total Flow (AF) Average Monthly Distribution of Flow
F-57C-R 2002-03 185,890 Jan 11%
LA River Arroyo Seco 2003-04 135,860 Feb 18%
2004-05 335,482 Mar 12%
2005-06 156,760 Apr 10%
2006-07 95,500 May 10%
2007-08 176,740 Jun 5%
2008-09 101,170 Jul 5%
2009-10 155,760 Aug 5%
Sep 5%
Oct 6%
Nov 5%
Dec 8%
F-252-R 2002-03 8,350 Jan 16%
Verdugo Wash 2003-04 5,319 Feb 16%
2004-05 37,072 Mar 10%
2005-06 14,131 Apr 8%
2006-07 8,033 May 14%
2007-08 9,912 Jun 4%
2008-09 4,816 Jul 5%
2009-10 14,330 Aug 4%
Sep 4%
Oct 6%
Nov 5%
Dec 8%
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Station wy Total Flow (AF) Average Monthly Distribution of Flow
E-285-R 2002-03 13,400 Jan 12%
Burbank Storm Drain 2003-04 9,334 Feb 15%
2004-05 32,826 Mar 11%
2005-06 15,842 Apr 9%
2006-07 13,564 May 10%
2007-08 18,781 Jun 6%
2008-09 9,805 Jul 7%
2009-10 14,924 Aug 5%
Sep 6%
Oct 7%
Nov 5%
Dec 8%
F-300-R 2002-03 135,440 Jan 11%
LA River Tujunga Avenue 2003-04 80,750 Feb 16%
2004-05 421,030 Mar 11%
2005-06 113,710 Apr 15%
2006-07 67,520 May 11%
2007-08 141,790 Jun 4%
2008-09 68,280 Jul 4%
2009-10 117,750 Aug 4%
Sep 5%
Oct 5%
Nov 5%
Dec 7%
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Station wy Total Flow (AF) Average Monthly Distribution of Flow
F-168-R 2002-03 6,780 Jan 11%
Big Tujunga Dam 2003-04 2,115 Feb 11%
2004-05 131,986 Mar 22%
2005-06 13,821 Apr 10%
2006-07 2,764 May 17%
2007-08 13,230 Jun 8%
2008-09 3,193 Jul 4%
2009-10 27,938 Aug 3%
Sep 1%
Oct 4%
Nov 1%
Dec 6%
F-118B-R 2002-03 1,315 Jan 13%
Pacoima Dam 2003-04 25,552 Feb 15%
2004-05 8,231 Mar 10%
2005-06 138 Apr 15%
2006-07 6,856 May 11%
2007-08 6,856 Jun 4%
2008-09 2,966 Jul 5%
2009-10 10,461 Aug 6%
Sep 1%
Oct 1%
Nov 6%
Dec 12%
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Figure 2-4: Annual Total Stream Volumes for Six Surface Water Monitoring Gages

As shown in Table 2-2, flow in the local streams and the LA River varies both seasonally and
annually. At the locations where surface runoff is, or can be, diverted for recharge at the major
spreading basins in the upper portions of the valley, there are no wastewater discharge locations
and there is very limited dry weather urban runoff due to limited urbanized areas tributary to these
locations. Flow in the river, on the other hand, is dependent on a number of factors, including
runoff from precipitation, discharges of tertiary treated recycled water, dry weather nuisance runoff
or base flow and rising groundwater. Table 2-3 presents the estimated contribution of these
components at two of the gages. The most significant contribution is runoff that results from
precipitation that falls in the mountains and the valley, representing about 68 %-77% of the total
flow for the LA River Arroyo Seco monitoring station. Rising groundwater and wastewater effluent
discharges are also factors, making up approximately 2%-22% and 30%, respectively.

Table 2-3: Estimated Components of Surface Flow in the ULARA Watershed

Average Flow Volume(AF)

Gage No. ‘ ‘Location Rising Wastewater Storm
. ‘ Total Outflow
Groundwater Discharge Runoff
LA River
F-57C-R 3,212 55,476 121,354 182,372
Arroyo Seco
F-252-R Verdugo Wash 2,522 - 9,047 11,724

Source: Watermaster 2011
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2.3 Groundwater

In addition to the surface water resources of the San Fernando Valley, groundwater provides an
additional source of water. Groundwater is water that is “stored” in the pore spaces between the
materials that comprise the aquifer beneath the San Fernando Valley. Approximately 3.2 million
acre-feet (AF) of total groundwater storage capacity in the San Fernando Basin was estimated by
the State Water Resources Control Board in the Report of the Referee for the Judgment over the
ULARA (City of Los Angeles vs. City of San Fernando, et. al., Superior Court Case No. 650079 — County of
Los Angeles). A combined storage volume of 470,000 AF is estimated for the Sylmar (310,000 AF)
and Verdugo (160,000 AF) basins (MWD 2007). The storage capacity of the Eagle Rock basin is
relatively small. Therefore, the combined storage volume of the San Fernando Valley Groundwater
Basin (SFB) is estimated to be approximately 3,670,000 AF. The depth of the San Fernando basin is
estimated to be between 0 and 1,200 feet. The producing zone within the basin is estimated to be
from 58 to 800 feet below ground surface (MWD 2007).

2.3.1 San Fernando Basin

The general understanding of the SFB divides the basin into four aquifer zones vertically as shown
in Figure 2-5. The Upper Zone is comprised of sand and gravel deposits and is open to surface
recharge. In the east, this zone is comprised of coarser grained sands and gravels transitioning to
finer grained sands and silts in the west. The thickness of the saturated portion of this zone varies
spatially and throughout the year, depending on rainfall and groundwater pumping, from zero to
200 feet. The second zone, or the Middle Zone, is comprised of silt, sand and clay, with an
estimated maximum thickness of 50 feet. The third, or Lower Zone, is much thicker than the Middle
Zone with approximately 200 to 250 feet of coarse sands and gravels. This Lower Zone is the
preferred groundwater storage and production zone for the eastern portion of the San Fernando
Valley. The Deep Zone, the lowest zone, extends to the bottom of the basin, and there is much
uncertainty as to the make-up of this layer due to the lack of wells that have been drilled to this
depth.

Major sources of inflow to the SFB include the infiltration along the basin edges from adjacent
groundwater basins (i.e., Sylmar, Eagle Rock, and Verdugo Basins), runoff off the mountains, and
replenishment water from the spreading facilities located throughout the valley.
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Figure 2-5: Aquifer Units within the SFB
(Source: LADWP 2009)

There are two major outflow pathways of groundwater out of the SFB. The first is from rising water
entering the Los Angeles River through the Los Angeles River Narrows, in the southwestern
portion of the ULARA watershed. The second major outflow is through pumping from the
numerous well fields.

2.3.2 Groundwater Flow Patterns

In general, the groundwater flows from the boundaries of the basin towards the center and then
east/southeast towards the southeastern portion of the SFB. The groundwater velocities shown in
Figure 2-6 (as published by the ULARA Watermaster) are estimated to vary from approximately 5
to 1,000 feet/year across the SFB.
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Figure 2-6: Direction and Velocities of Groundwater Flow in the San Fernando Valley
(Source: Watermaster 2011)

Groundwater elevation contours from the regional groundwater model for Spring and Fall of 2008
(Figures 2-7 and 2-8) present how levels vary seasonally. Groundwater levels are monitored at
numerous wells across the basin. Figure 2-9 shows the locations of a subset of eleven monitoring
wells distributed across the valley. Figures 2-10, 2-11, and 2-12 present the hydrographs for each of
these eleven locations. The hydrographs depict several trends including a slight decline in
groundwater levels for some wells and a stable trend at others.

Localized groundwater stresses affect flow patterns within the valley. For example, recharge at the
spreading facilities (orange areas in Figure 2-7) can cause localized groundwater mounding.
Groundwater production also affects flow patterns (east of Rt. 170 and south of I-5 in Figures 2-7
and 2-8). Numerous groundwater pumping well fields (Figure 2-13) in the eastern portion of the
SFB cause localized groundwater elevation depressions. The Tujunga and Rinaldi-Toluca well fields
are wells located closest to the spreading basins (HSG, TSG, and PSG) that are discussed in this TM.
There are no other municipal or private domestic supply wells located closer to the basins. Fault
lines throughout the valley floor affect the groundwater flow also, causing sharp changes in
groundwater elevations. The Verdugo fault exists between the HSG and the TSG. This fault trends
from northwest to southeast. The exact location of the fault is not known. Additional information
on the influence of the fault on groundwater flow is presented in Section 3.4.2.
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Figure 2-7: Simulated Water Levels, Spring (April) 2010
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Figure 2-8: Simulated Water Levels, Fall (September) 2008)

Figure 2-9: SFB Monitoring Wells for Groundwater Elevations
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Figure 2-10: Historical Hydrographs for Monitoring Wells 1 through 4)

SAN FERNAMDO BASIN  Source: ULARA Watermaster 2011
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Figure 2-11: Historical Hydrographs for Monitoring Wells 5 through 8

SAN FERNANDO BASIN Source: ULARA Watermaster 2011
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Figure 2-12: Historical Hydrographs for Monitoring Wells 9 through 11

SYLMAR BASIN Source: ULARA Waotermaster 2011
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Figure 2-13: Major Well Fields in San Fernado Basin

2.3.3 Groundwater Quality

Groundwater quality in the SFB ranges from moderately hard to very hard. The western portion of
the basin is dominated by calcium sulfate-bicarbonate while the eastern portion is dominated by
calcium bicarbonate. The average total dissolved solids concentration (TDS), collected from 125
water supply wells in the watershed, is estimated at 499 mg/L and ranges from 176 to 1,160 mg/L
(DWR 2003).

Within the majority of the basin the quality of this groundwater is below the Maximum
Contaminant Levels under California Title 22 Drinking Water Standards for most constituents.
However, there are significant exceptions related to compliance with maximum contaminant levels
(MCLs) and the presence of other key contaminants including;:

e Eastern SFB (where most of the municipal production wells are located): The groundwater
in the eastern SFB has high concentrations of Tetrachloroethylene (PCE), trichloroethylene
(TCE), hexavalent chromium, and nitrate. Table 2-4 shows the relative prevalence of TCE in
the SFB.

e Western SFB (where municipal production is minimal): The groundwater in the western SFB
has excess concentrations of naturally occurring sulfate and TDS.
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Table 2-4: Number of Wells in SFB that Exceed the California MCL for both TCE and PCE

Number of Wells Exceeding Maximum Contaminant Level

City of Los Angeles® Sub- Others® Grand
Number of Wells Total | B G C Total

in Well Field” 35 15 3 4 7 8 12 5 1312 131

TCE Concentration
5—-20 ppb 7 3 1 - 1 1 4 1 2 20 1 0 O 21
20—100 ppb 0 0 O - 0 0 4 O 3 7 3 3 0 13
> 100 ppb 0 0O O - 0 0 0 O 0 0 4 3 0 7
Total 7 3 1 - 1 1 8 1 5 27 8 6 0 41

PCE Concentration
5—20 ppb 1 0o 1 - 0 1 3 0 4 10 0 3 0 13
20—100 ppb 0 0O O - 0 0 2 0 0 2 1 1 0 4
> 100 ppb 0 0O O - 0 0 0O O 0 0 7 2 0 9
Total 1 0 1 - 0 1 5 0 4 12 8 6 0 26

! Wells are categorized based on historic maximum TCE and PCE concentrations measured through WY 2009-2010.
% Includes active and stand-by wells

® Well fields: NH: North Hollywood V: Verdugo
P: Pollock AE: LADWP Aeration Tower Wells
HW: Headworks B: City of Burbank
E: Enwin G: City of Glendale
W: Whitnall C: Crescenta Valley Water District
RT: Rinaldi-Toluca
TJ: Tujunga

Source: Watermaster 2011

Additional information on groundwater quality with regard to the Los Angeles Basin Plan
groundwater quality objectives is presented in Section 3.6.

Table 2-5 provides the average water quality for a number of parameters in wells located through
the SFB and the adjacent groundwater basins (see Figure 2-12). Figures 2-14 through 2-17 present
the current distribution of PCE, TCE, nitrate, and chromium, respectively, in the SFB. Volatile
organic compound (VOC) contamination also exists in the groundwater in the Pacoima area near
the intersection of San Fernando Road and the Simi Valley Freeway (118 Freeway) approximately
2.5 miles north of and upgradient of the Tujunga wellfield (TWF). VOC concentrations have been
increasing at the TWF. A remediation project is in place to remove the VOCs from the soil and
eventually from the groundwater (ULARA Watermaster 2011).

LADWP is currently planning for the San Fernando Basin Groundwater Treatment Complex, a
project that will focus on the treatment of legacy groundwater contamination in the SFB. The
Groundwater Treatment Complex is anticipated to include both centralized treatment and
individual wellhead treatment.
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Table 2-5: SFB Groundwater Quality (Source: ULARA Watermaster 2011)

Mineral Constituents (mg/L) ‘ Spec. — _—__— Hardness

Well No. ‘ Cond. as CaCO;
K | co; Hco, so, B | (us/cm)

Western San Fernando Basin
?IZj:ecda No. 6) 10/13/1983 7.8 115 31 43 2.1 - 301 200 33 2.6 031 0.24 944 595 416
Eastern San Fernando Basin
3800 (No. 05/19/2004
Hollywood No. 7.8 82 27 134 4.9 0 204 336 66 3.3 0.4 0.5 - 781 317
33)
3851C VO- 04/07/2009
8/Burbank No. 7.9 92 25 31 45 <20 290 70 35 28 05 0.2 - 460 330
10
g:\i”lda'e ou 2009710 ;9 120 28 45 - 200 250 140 - 38 - 03 - 550 390
San Fernando Basin - L.A. Narrows
3959E FY 2009/10
(Pollock No. 6) 6.8 - - - 0 - - - 81 0 - - 1,000 628
Sylmar Basin
4840K FY 2009/10
(Mission No. 6) i i i i 0 i i i 31 12 i i i i i
5969 (San 01/12/2009
Fernando No. 7.8 58 11 33 4.4 0 240 47 0 19 23 0 500 320 190
4A)
Verdugo Basin
3971 FY 2009/10
(Glorietta No. 3) 7.5 100 37 47 3.2 180 - 140 - 39 0.2 - 960 710 400
5069F FY 2009/10
(CVWD No. 14) 7.3 84 30 32 3.2 ND 190 110 71 47 0.3 69 812 530 320
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Figure 2-14: PCE Contamination of the ULARA Watershed in 2009

Figure 2-15: TCE Contamination of the ULARA Watershed in 2009
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Figure 2-16: Nitrate Contamination of the ULARA Watershed in 2009

Figure 2-17: Total Dissolved Chromium Contamination of the ULARA Watershed in 2009
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There are several landfills in the area, as shown in Figure 2-18. Four of these landfills are open, 15
closed, and one incomplete. There are several landfills adjacent or near the spreading grounds.
These landfills include: The Sheldon-Arleta, Bradley East and West, Bradley West Extension, Gregg
Pit, Calmat, Calmat Site 3, Branford, and Pendleton Street landfills. Of the landfills near the
spreading grounds, all except the Calmat Site 3 landfill are closed. Continuous groundwater
spreading will result in some mounding, and therefore localized increase in water levels, in the
vicinity of the landfills and their containment systems. In particular, spreading has been limited in
the past at the HSG to avoid the potential for impacts to the adjacent Bradley landfill under
increased groundwater level conditions. There is also a limitation at the TSG due to a methane gas
migration issue at the nearby Sheldon-Arleta landfill.

Figure 2-18: Landfill Locations in the ULARA Watershed

2.3.4 Groundwater Model

The San Fernando Basin Groundwater Model (SFBGM) is a comprehensive three-dimensional
computer model that was developed originally for the USEPA during the Remedial Investigation
(RI) Study of the San Fernando Valley (December 1992). The model was used to simulate basin
recharge and pumping over an extended period to produce simulated groundwater elevation
gradients and flow directions to derive capture zones for the various groundwater well fields.

During the RI process a comprehensive physical characterization of basin geology, hydrology,
hydrogeology, and TCE and PCE contamination was derived. This data was used to develop the
physical characterization of the groundwater basin for use in the SFBGM.
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The SFBGM was developed in the MODFLOW (Modular Three-Dimensional Finite-Difference
Groundwater Flow Model) code developed by the U.S. Geological Survey (McDonald, Harbaugh).
The model consists of 64 rows, 86 columns, and four layers to reflect the varying characteristics of
the various depth zones in the SFB. The model has a variable horizontal grid that ranges from 1,000
by 1,000 feet in the southeastern portion of the SFB, to 3,000 by 3,000 feet in the northwestern
portion of this basin. LADWP regularly updates this model as the need arises.

The SFBGM was calibrated by simulating actual SFB operations to develop gradients that were
compared to measured groundwater elevations and gradients that were a result of the actual SFB
operations. A steady-state calibration (no net change in SFB storage) was performed for the year
1981-82. A transient calibration was performed that simulated a ten-year period beginning in the
year 1981-82. Aquifer parameters in the SFBGM were adjusted in the calibration process to reduce
the deviations between the simulated and measured head values throughout the SFB.

Since the completion of the RI, the SFBGM has been used by LADWP as an analytical and
predictive tool in numerous applications including, but not limited to, the following:

e Evaluation of the East Valley Water Recycling Project (EVWRP);
e Evaluation of the Pollock Well Field and Headworks Well Field remediation projects;

¢ Annual Report and annual “Groundwater Pumping and Spreading Plan” for Watermaster
Service of the Upper Los Angeles River Area (ULARA); and

¢ Drinking Water Source Assessment Program for Los Angeles Well Fields in the San
Fernando Basin

The use of the model for the EVWRP in the mid- to late-1990s was a similar application as the
project currently being considered. At that time the SFBGM was used during the permitting process
to assess potential changes to groundwater flow and quality. The model’s results were used to
show that the EVWRP would meet California Department of Health Services (CDHS, now known
as the California Department of Public Health or CDPH) permit requirements. That project was
approved by CDHS, and a permit was issued by the Regional Water Quality Control Board
(RWQCB). However, the City decided to not bring the project on line and the permit was later
rescinded. More detail on the EVWRP and the use of the SFBGM for technical analysis to support
the permitting process can be found in the LADWP’s 1995 report (LADWP 1995). Additional
information on the model is also contained in the Watermaster 2011 Groundwater Pumping and
Spreading Plan for the Upper Los Angeles River Area, 2010-2015 Water Years (Watermaster 2011b)
and in the 1992 RI.

2.4 Spreading Grounds

2.4.1 LACDPW Stormwater Capture

The LACDPW has a policy “to conserve the maximum possible amount of storm water consistent
with runoff quantity and quality, capacities of the spreading facilities, and groundwater
conditions.” One of the main focuses of water conservation is the capture and recharge of
stormwater at the HSG, PSG, and TSG. Stormwater runoff is of generally high quality, particularly
with respect to TDS and nitrate levels, and is essentially “free” water. The LACDPW will allow
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LADWRP to recharge recycled water, but will always give highest priority to stormwater runoff
when it is available.

2.4.2 Locations

To enhance groundwater replenishment in the SFB, several managed spreading facilities are
operated throughout the valley. Surface water is captured and diverted into these facilities and
allowed to percolate into the ground. The three largest spreading facilities in the San Fernando
Valley of primary interest are described in this section.

These facilities, shown in Figure 2-2, are the:

e Hansen Spreading Grounds (HSG),
e Tujunga Spreading Grounds (TSG), and
e Pacoima Spreading Grounds (PSG).

The HSG and PSG are owned and operated by the Los Angeles County Department of Public
Works (LACDWP). The TSG is owned by the City of Los Angeles and are operated by LACDPW in
conjunction with the city.

Table 2-6 presents the physical attributes of each of the three spreading facilities including recent
improvements completed at the HSG to create fewer, deeper basins as described in Section 2.4.4.

Table 2-6: Physcial Attributes of HSG, PSG, and TSG Facilities

i i Percolation Rate
Spreading Maximum Maximum No. of Maximum Storage
Facility Intake Rate ~ Wetted Area Basins Volume (AF) (cfs) (AFD?)
(cfs') (acres)
HSG 400 105 6 1,420 150° 2973
PSG 600 107 12 440 65 129
TSG 250 90 17 163 50° 99* |

1 CFS: cubic-feet per second

2 AFD: acre-feet per day

® percolation capacity is artificially limited to prevent high water levels at adjacent Bradley landfill. The percolation rate at HSG may
be reduced to 100-120 cfs (200-240 AFD) during wet years when the aquifer upgradient of the Verdugo Fault is saturated.

* percolation capacity is artificially limited to methane gas migration at adjacent Sheldon-Arleta landfill. Long term percolation rates
at TSG could be 80-100 cfs (160-200 AFD).

Source: Tujunga Wash Watershed Groundwater Master Plan Phase 2

2.4.3 Historic Flows

Table 2-7 shows the historic volume of water captured and recharged at the HSG, TSG, and PSG
based on annual data obtained from the Watermaster for WY 1969 through WY 2008. Monthly
spreading volumes were available for WY 1997 through WY 2008 from LACDPW. The average
monthly distribution of water during this period was calculated and is shown in Tables 2-8 and
Figure 2-19. This average monthly pattern was applied to historical annual volumes to develop an
“average” monthly distribution of spreading within each of the spreading grounds for the entire 40
year record for use in subsequent calculations (Section 3). The synthetic average monthly volumes
are shown in Figures 2-20, 2-21, and 2-22 for median historic, wet, and dry conditions.
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Water Year ‘

Table 2-7: Historical Spreading Volumes

\ Volume Spread (AF)

2009-10
2008-09
2007-08
2006-07
2005-06
2004-05
2003-04
2002-03
2001-02
2000-01
1999-00
1998-99
1997-98
1996-97
1995-96
1994-95
1993-94
1992-93
1991-92
1990-91
1989-90
1988-89
1987-88
1986-87
1985-86
1984-85
1983-84
1982-83
1981-82
1980-81
1979-80
1978-79
1977-78
1976-77
1975-76

39,504
9,940
20,434
7,398
43,081
71,810
9,477
14,880
2,204
17,205
13,060
13,579
60,023
21,982
20,531
67,437
19,337
62,843
37,647
17,916
3,737
5,150
21,772
7,778
24,892
16,649
13,955
68,744
19,812
17,639
46,670
36,733
61,416
4,599

HSG PSG TSG | Total
16,766 9,0808 12,849
0 2,000 7,233
10,517 5,025 4,892
5,762 436 1,200
20,840 7,346 14,895
33,301 17,394 21,115
6,424 1,731 1,322
9,427 3,539 1,914
1,342 761 101
11,694 3,326 1,685
7,487 2,909 2,664
8,949 696 3,934
28,129 20,714 11,180
9,308 5,768 6,406
8,232 4,532 7,767
35,137 14,064 18,236
12,052 3,156 4,129
26,186 17,001 19,656
15,461 12,914 9,272
11,489 3,940 2,487
2,029 1,708 0
3,344 1,306 0
17,252 4,520 0
7,311 467 0
18,188 6,704 0
13,274 3,375 0
10,410 3,545 0
35,192 22,972 10,580
14,317 5,495 0
14,470 3,169 0
31,087 15,583 0
24,697 12,036 0
28,123 20,472 12,821
2,656 1,943 0
3,128 1,308 0

4,436
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Table 2-7: Historical Spreading Volumes (Continued)

Volume Spread (AF)
Water Year \ T e a0 w8 | oom)

HSG PS TSG Total

1974-75 5,423 2,476 0 7,899

1973-74 6,287 2,378 0 8,665
1972-73 9,272 6,343 2,274 17,889

1971-72 1,932 1,113 0 3,045
1970-71 11,657 4,049 0 15,706
1969-70 11,927 1,577 2,380 15,884
1968-69 32,464 14,262 13,052 59,778
Average 14,179 6,564 4,349 25,092
Median 11,573 3,883 1,504 16,960
Minimum 1,342 436 0 1,778
Maximum 35,192 22,972 21,115 79,279

Source: Watermaster 2011

Table 2-8: Typical Monthly Distribuion of Spreading

WY 1997 - WY 2008*
Historical Monthly Distribution

(% of Annual)

Average

Oct 4% 2% 2% 3%
Nov 4% 3% 1% 3%
Dec 6% 6% 3% 6%
Jan 13% 17% 14% 14%
Feb 16% 21% 16% 17%
Mar 22% 22% 19% 22%
Apr 15% 12% 16% 14%
May 9% 9% 11% 9%
Jun 5% 6% 10% 6%
Jul 2% 2% 5% 3%
Aug 2% 0% 2% 2%
Sep 2% 0% 1% 1%

! Monthly data provided by LACDPW
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Figure 2-19: Typical Monthly Distribuion of Spreading

Figure 2-20: Historic Average Volume of Stormwater Captured, WY 1969-2008
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Figure 2-21: Historic Average Volume of Stormwater Captured,
2 Wettest Years (WY 1983, WY 2005)

Figure 2-22: Historic Average Volume of Stormwater Captured,
2 Driest Years (WY 2003, WY 2007)
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2.4.4 Recent Improvements

Over the past couple of years LACDPW and LADWP have implemented or are planning in the near
future a number of capital improvements at the HSG, TSG, and PSG. The primary purpose of these
projects is to increase the volume of native stormwater that can be diverted to and percolated at the
spreading facilities. These improvements have consisted of improved diversion facilities, increased
upstream retention, reconfiguration of basins with spreading grounds, and increased temporary
storage volume in the basins to retain more stormwater runoff from storm events.

LACDPW provided modeling results showing the expected increase in stormwater capture due to
the capital improvement projects. Table 2-9 shows the projected average increase in volume spread
at the three main spreading grounds.

Table 2-9: Estimated Increase in Stormwater Capture

Average Annual Increase in

Location
Stormwater Capture
HSG 2,636 AF
PSG 1,296 AF
TSG 3,262 AF

A linear regression of LACDPW’s modeling data was developed to estimate a simple percentage
increase in spreading at each of the spreading grounds. Table 2-10 shows the annual percentage
increase. The actual increase will vary from year to year based on the hydrology of that year.
However, due to the limited number of years analyzed by the LACDPW, it was not possible to
determine increases that would be expected for different hydrologic periods. Therefore, the
percentages shown in Table 2-10 were used for all year types.

Table 2-10: Estimated Percent Increase in Stormwater Capture

Average Annual Increase in

Location
Stormwater Capture
HSG 17%
PSG 30%
TSG 92%

2.4.5 Stormwater Runoff Captured

As discussed previously, the volume of stormwater infiltrated at each basin varies based on the
hydrologic conditions (e.g., wet, average, dry, etc. as well as the duration, size and shape of
hydrographs from individual storm events); and the physical constraints of the physical facilities.
Data for the past 40 years of spreading volumes (WY 1969 - WY 2008) was analyzed and compared
to the physical percolation capacity at each of the spreading grounds in question as discussed
below.
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Hansen Spreading Grounds

The historic volume of stormwater runoff diverted to the HSG for spreading was discussed in
Section 2.4.3 (Figures 2-20 through 2-22). Figures 2-23 and 2-24 show the historic average monthly
volume of native stormwater captured at the HSG as compared to the physical percolation capacity
of the basins. Information is shown for both long-term average conditions and for the wettest two
years. The estimated increase in stormwater runoff capture due to the capital improvement projects
is also shown on these figures. The driest years are not shown because the volume of water spread
would be less than that in average conditions and does not pose any constraints on the use of the
capacity of basins for recycled water spreading. The analysis indicates that on a monthly basis,
there is normally significant unused capacity at the spreading grounds. Under long-term average
conditions, there is approximately 5,900 (i.e., March) to 9,220 (i.e., September) acre-feet per month
(AFM) (8,140 AFM average) of available percolation capacity at HSG. Under wet conditions there is
approximately 740 to 8,800 AFM (6,180 AFM average) of available percolation capacity. This
analysis is based on the percolation rates shown in Table 2-6. During wet periods an increase in the
saturation of the aquifer beneath the spreading grounds, particularly near HSG, can cause the
percolation capacity to drop. This analysis was conducted to assess the potential GWR project on a
long-term basis.

It is important to note that the information presented in Figure 2-23 is not intended to be used for
the calculation of the recycled water contribution for recharging recycled water. The information in
this figure represents the historical average flow, while the RWC is calculated on a moving average
basis and needs to be recalculated each month. In addition the amount of recharge is expected to
increase as a result of completion of the baseline projects. Details on the calculation of RWC will be
discussed in Section 2.4.

However, what is not indicated in this analysis is the fact that for larger individual storm events
and wetter periods, it is probable that there would be large enough volumes of stormwater runoff
diverted to the spreading grounds for periods of time in the winter months during which the
recycled water deliveries might have to be reduced or curtailed. While LACDPW will allow
LADWRP to spread recycled water in the spreading grounds to the maximum extent practical, the
County’s mandated goal is to always give first priority to the use of the spreading basins to capture
and retain stormwater runoff. Thus the recycled water program will need to have the flexibility to
reduce or halt deliveries to the spreading basins when the full capacity is devoted to retaining and
recharging stormwater runoff.
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Figure 2-23: Historic Average Volume of Stormwater Captured at HSG, WY 1969-2008;
Maximum HSG Percolation Capacity
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Figure 2-24: Historic Average Volume of Stormwater Captured at HSG, 2 Wettest Years
(WY 1983, WY 2005); Maximum HSG Percolation Capacity

Tujunga Spreading Grounds

Similar to the figures in the previous section, Figures 2-25 and 2-26 show the spreading versus the
physical percolation capacity at the TSG. As is the case with HSG, the percolation capacity at TSG
may vary during the year based on preceding conditions. A single value (from Table 2-6) was used
in this analysis as a simplifying assumption. Similar to the analysis of HSG, the analysis indicates
that on a monthly basis, there is significant unused capacity at the spreading grounds during
normal years, and during dry months in any year, but the spreading grounds could have greater
limitations during the rainy season of wet years. Under long-term median conditions there is
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approximately 1,150 (i.e., March) to 2,920 (i.e., September) AFM (2,280 AFM average) of available
percolation capacity at TSG. Under wet conditions there is up to 2,430 AFM (i.e., September) of
available percolation capacity. There are other months (i.e., January through June) where there is
no available capacity at TSG. However, there is no intent to introduce recycled water to the TSG
due to the very close proximity of the Tujunga Well Field that would likely preclude being able to
meet the retention time requirement.

There are plans to update the TSG in the future. The design of the modifications would be jointly
developed by LADWP and LACDPW. These modifications would increase the ability to percolate
storm water at TSG. The timing of updates to TSG is dependent on the availability of funding and
is not known at this time.

Figure 2-25: Historic Average Volume of Stormwater Captured at TSG,
WY 1969-2008; Maximum TSG Percolation Capacity
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Figure 2-26: Historic Average Volume of Stormwater Captured at TSG,
2 Wettest Years (WY 1983, WY 2005); Maximum TSG Percolation Capacity

Pacoima Spreading Grounds

Similar to the figures in the previous section, Figures 2-27 and 2-28 show the spreading versus the
physical percolation capacity at the PSG. As is the case with HSG, the percolation capacity at PSG
may vary during the year based on preceding conditions. A single value (from Table 2-6) was used
in this analysis as a simplifying assumption. Similar to the analysis of HSG, the analysis indicates
that on a monthly basis, there is significant unused capacity at the spreading grounds during
normal years, and during dry months in any year, but the spreading grounds could have greater
limitations during the rainy season of wet years. Under long-term median conditions there is
approximately 2,000 (i.e., March) to 3,710 (i.e., September) AFM (3,160 AFM average) of available
percolation capacity at TSG. Under wet conditions there is up to 3,390 AFM of available percolation
capacity (i.e., March). Similar to TSG, there are month (i.e., February through April) when there is
no available capacity. Similar operational considerations and constraints would exist when
stormwater runoff is available at the PSG should DWP want to consider introducing recycled water
at that location, thus if recycled water were to be introduced at the PSG, LADWP will need to have
the flexibility to reduce or halt deliveries to the spreading basins when the full capacity is devoted
to retaining and recharging stormwater runoff.
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Figure 2-27: Historic Average Volume of Stormwater Captured at PSG,
WY 1969-2008; Maximum PSG Percolation Capacity
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Figure 2-28: Historic Average Volume of Stormwater Captured at PSG,
2 Wettest Years (WY 1983, WY 2005); Maximum PSG Percolation Capacity
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2.5 Groundwater Production

2.5.1 Location, Hydraulics

The major groundwater wellfields in the vicinity of the HSG, PSG, and TSG are shown in Figure 1-
13. Of these wellfields, the Tujunga Wellfield (TWF) and the Rinaldi-Toluca Wellfield (RTWF) are
the closest wellfields downgradient of the spreading grounds. Both the TWF and the RTWF are
operated by LADWP. No other wells are upgradient of, or closer to, the spreading grounds.

Both wellfields consist of a number of wells that are managed as a unit. Within a wellfield, the
discharge from each of the wells is blended in a common header and delivered to a reservoir prior
to being introduced to the water distribution system.

2.5.2 Historic and Future Operations

Groundwater production from the TWF and RTWF has averaged 11,387 AFY and 16,500 AFY,
respectively, for WY 2004-05 through WY 2008-09. A forecast of groundwater production for the
next 20 years was developed for use in the SFBGM. Table 2-11 shows the projected annual
groundwater production for the major wellfields in the SFB. The values for WY 2009-10 represent
current conditions. The next 10 years of production have been forecasted by LADWP and include a
significant reduction in pumping for several years while the San Fernando Basin Groundwater
Treatment Complex, which will most likely include a centralized treatment facility and individual
well head treatment, is developed. Production starting in WY 2019-20 is assumed to be constant for
the SFBGM simulation, with 107,000 AFY being pumped annually from the LADWP wellfields.
Projected conditions are used in the groundwater modeling discussed in the following section.
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Table 2-11: Groundwater Pumping Assignments in SFBGM Simulation

[ Bubank | Glendsle | othes |
Water Year Total LADWP | Burbank Psp | Lockheed B:‘v::;\k City of Glendale OU | Glendale OU - | Total (Non- ;:::L(a?:['; Ext.ll-':tc:ilon
(VMP) Glendale LADWP) Lawn)

2009-10 -1,357 -1,194 -10,612 0 2,634 -16,935 -13,697 -1,728 -4,700 52,857 0 9,955 -300 5 -4,745 -2,555 -1,818 -400 -72,635
2010-11 -1,380 -1,196 -6,172 0 -1,994 -7,099 -23,963 -2,549 -4,652 -49,005 0 -11,026 -300 -20 -4,745 -2,555 -1,818 -400 -69,869
2011-12 -1,937 0 -4,367 0 2,178 -6,550 -15,674 -2,687 -8,607 -42,000 0 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -62,564
2012-13 -1,937 0 -2,967 0 -2,178 -4,451 -15,674 -2,687 -5,106 -35,000 0 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -55,564
2013-14 -1,937 0 -1,567 0 2,178 -2,350 -15,674 -2,553 -1,741 -28,000 0 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -48,564
2014-15 -1937 0 -1211 0 -2,178 0 -15674 0 0 -21,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -41,005
2015-16 0 0 0 0 -2,178 0 -15674 0 0 -17,852 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2016-17 0 0 0 0 -2,178 0 -15674 0 0 -17,852 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2017-18 0 0 0 0 2,178 0 -15674 0 0 -17,852 0 -10,162 -300 25 -4,745 -2,555 -1,818 -400 -37,857
2018-19 -4,923 0 -10,155 -5,620 -2,178 -15234 -25389 0 0 -63,499 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -83,504
2019-20 -4,923 0 -30,890 -5,620 2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 25 -4,745 -2,555 -1,818 -400 -127,005
2020-21 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2021-22 -4,923 0 -30,890 -5,620 2,178 32,492 -30,897 0 0 -107,000 0 -10,162 -300 25 -4,745 -2,555 -1,818 -400 -127,005
2022-23 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2023-24 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2024-25 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2025-26 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2026-27 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2027-28 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2028-29 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 0 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
Total -64,638 -2,390 -345,951 -61,820 -43,832 -377,539 -481,737 -12,204 -24,806 -1,414,917 0 -206,489 -5,100 -460 -94,900 -51,100 -36,360 -8,000 -1,817,326

Pump Rech Tables Reformat xsx, 10/6/2010, 7:55 AM



Groundwater Replenishment Evaluation TM Section 2
City of Los Angeles Recycled Water Master Planning Background Conditions

This page intentionally left blank.

March 2012 ¢ 2-38



Groundwater Replenishment Evaluation TM Section 3
City of Los Angeles Recycled Water Master Planning Evaluation of Proposed Project

3. Evaluation of Proposed Project

This section provides an analysis of Phases 1 and 2 of the proposed GWR projects in the SFB. This
analysis includes a description of the numerical groundwater modeling simulations conducted and
an assessment of anticipated travel time and recycled water contribution (RWC).

3.1 Description

The purpose of GWR is the replenishment of the groundwater basin with AWPF product water via
HSG, PSG, and, possibly, injection wells. This section focuses on the replenishment facilities
required for implementing GWR. The proposed project is divided into phases as follows:

e Phase 1: Up to 15,000 AFY of GWR achieved via surface spreading at HSG

e Phase 2 Option A: Up to 30,000 AFY of GWR achieved via surface spreading at HSG and
PSG

e Phase 2 Option B: 30,000 AFY of GWR achieved via surface spreading at HSG and PSG, plus
direct injection using injection wells and/or Strathern Pit to increase reliability of GWR
operations.

To assess the feasibility of replenishing 15,000 or 30,000 AFY of recycled water, both physical and
regulatory constraints have been evaluated, as shown in Table 3-1.

Table 3-1: Major Physical and Regulatory Considerations

Physical Regulatory

e Retention time from the point of
spreading recycled water to the
nearest receptor(s)

e Capacity of soils in the spreading
grounds to percolate water

e Availability and capacity of

spreading basins to accept the e Percentage of total water
AWT water and maintain recharged that is of recycled
operational use and capture of water origin

stormwater runoff

3.1.1 Phase 1

The goal of the Phase 1 project is to recharge an annual average volume of 15,000 AFY of AWPF
product water at the HSG (Figure 3-1). As discussed in the GWR Master Planning Report, the
AWPF maximum production capacity for Phase 1 is 23.4 mgd to provide peaking capacity for a
number of reasons including peak month deliveries for non-potable reuse demands, periods in the
rainy season when the spreading grounds may be unavailable due to their use for stormwater
runoff spreading, and plant operating efficiencies, which equates to approximately 27,000 AFY if
operated year-round. However year-round operation at full AWPF capacity is not realistic due to
spreading ground outage and AWPF not having 100% reliability. These flow rates are shown in
Table 3-2.
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Figure 3-1: Schematic of Conveyance Facilities to Deliver 15,000 AFY from AWPF to HSG
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Table 3-2: Target GWR Volume and AWPF Capacity for Phase 1

Target Rate
Annual Average Volume and Average Flow Rate of GWR 15,000 AFY (13.4 mgd)

AWPF Production Capacity (Maximum Flow Rate) 23.4 mgd

While the numbers shown in Table 3-2 would imply that there is substantially more treatment
capacity than needed to meet the GWR target, the ability to deliver and recharge water year-round
is significantly constrained by several factors including:

e AWPF Online Factor: The AWPF is assumed to have a 92 percent online factor. This
assumes that the actual AWPF production would average 92 percent of the nominal plant
capacity due to scheduled and unscheduled down times for maintenance and repair, and
other unforeseen events.

e Non-Potable Reuse (NPR) Demands: The AWPF product water will also serve existing
(except in Sepulveda Basin) and NPR demands off the 54-inch pipeline. These demands are
seasonal and peak during the summer months.
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e Unavailability of HSG: There will be periods (up to 70 days per year) when the HSG will not
be available for AWPF product water spreading based on LACDPW's operations. These
periods will primarily be during the winter months in wetter years when the entire HSG is
dedicated to receiving and recharging stormwater runoff.

Future Recharge Conditions

The goal of the Phase 1 of the project is to recharge an annual average volume of 15,000 AFY
(average of 1,250 acre-feet per month (AFM)) of purified recycled water at the HSG. Based on
available information, the percolation capacity of the HSG would be more than sufficient to allow
for continued recharge with stormwater as well as the additional volume of purified recycled
water, if the HSG could receive water continuously throughout the year. The annual average
volume of 15,000 AFY equates to a long term average of approximate 41 acre-feet per day (AFD).
This rate is well below the percolation capacity of the entire HSG. While each of the six basins
within the HSG are not evenly sized, the use of one basin at a time should be approximately
sufficient to recharge the average instantaneous rate of purified recycled water without
significantly ponding.

Figure 3-2 shows the additional purified recycled water recharge volume along with historic
average stormwater recharge volume at the HSG for WY 1969 through WY 2008. Figure 3-3 shows
similar information for the two wettest years, WY 1983 and WY 2005.

Figure 3-2: Additional Purified Recycled Water Recharge with Historic Average Stormwater Recharge
Volume at the HSG, WY 1969-2008
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Figure 3-3: Additional Purified Recycled Water Recharge with Historic Average Stormwater Recharge

Volume at the HSG, Two Wettest Years (WY 1983 and WY 2005)

Conveyance Facilities

During the initial stages of LADWP’s East Valley Project, a 54-inch diameter pipe was installed on
the southeastern boundary of the HSG, along the Tujunga Wash. A turnout and dispersion
structure was constructed at the end of the pipeline, but the existing pipe is currently capped at the
upstream end (near the northeastern corner of the HSG) as shown on Figure 3-1. This existing line
will be able to be used to deliver AWPF product water to the HSG area. However, several
additional ancillary facilities are recommended to allow for system flexibility (see Figure 3-4). These
improvements will allow for the delivery of AWPF product water to each spreading basin
individually to be able to provide maximum flexibility in coordinating activities with LACDPW as
discussed below. With these additional facilities, water could be delivered to any of the basins
individually or in combination.

Turn-out at North End of Pipe. To re-activate the discharge at the northeast end of the 54-
inch line, the segment of line that was removed and capped will need to be replaced and a
new valve installed at the end of the pipe to allow AWPF product water to be discharged
into Basin “S” in the HSG (Figure 3-4); or to isolate this discharge point when water is to be
directed to other lower basins. Water in Basin S can then be directed, by LACDPW, to either
Basins 1 or 2.

Additional Lateral A. An additional lateral would be installed from the transmission pipe to
allow for discharge of AWPF product water directly into Basins 1, 2, 3, or 4 (Figure 3-4). A
discharge structure to allow water to exit the lateral into one or more of the basins would
also be necessary. The lateral pipe would need to be sized for full AWPF product water flow
from the AWPF to allow the full flow to be distributed to a single basin. A 36-inch diameter
pipeline is recommended.
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Figure 3-4: Proposed Facility Improvements at the Hansen Spreading Grounds
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e Additional Lateral B. An additional 36-inch diameter lateral and discharge structure would
be installed from the transmission pipe to a location between Basins 5 and 6 (Figure 3-4).
The lateral pipe would need to be sized for full AWPF product water flow from the AWPF
to allow the full flow to be distributed to either Basin 5 or 6 or a combination of both basins.

Operational Strategy

The operation of the GWR at the HSG is governed by both the availability of AWPF product water
and the capacity of the spreading grounds to percolate the AWPF product water. The capacity of
HSG to accept and recharge AWPF product water is dependent on LACDPW’s operations to
capture and recharge native stormwater. A discussion of existing and future recharge conditions at
HSG is provided in Section 2.

Spreading Basin Availability

While the previous section suggested that while there is more than adequate metering into the
basin capacity at the HSG to achieve the 15,000 AFY target, there are two major reasons that the
basin(s) at the HSG may be unavailable for recharge of the AWPF product water: (1) due to extreme
wet weather conditions; and (2) maintenance. These conditions require a careful plan of operations
and close cooperation with LACDPW to be developed and followed to consistently meet the GWR
goals.

As discussed previously, the primary objective of LACDPW's operation of the HSG is to capture
and recharge the maximum quantity of stormwater possible. This objective may result in LACDPW
not allowing AWPF product water to be distributed to and recharged at the HSG for 70 days.
During these periods, the AWPF product water would need to be conveyed to another location or
used for another purpose or the AWPF would need to stop delivering treated water. The duration
and frequency of these periods is dependent on the frequency, duration, and intensity of the wet
weather conditions that occur during each particular year. LACDPW also attempts to maximize
storage in the upstream reservoirs behind Hansen Dam and Tujunga Dam, and release water at
lower rates over an extended period of time, which can extend the period over which stormwater is
available for spreading, particularly in wetter years.

LACDPW has stated that LADPW should plan for up to 70 days per year during which time the
HSG will be unavailable to recharge AWPF product water. Therefore, if the HSG is available for
recharge of AWPF product water for only 295 days per year, the average daily flow rate of AWPF
product water to the HSG would need to be increased accordingly. As shown in Table 3-1, the
AWPF production capacity is 23.4 mgd, and the planned AWPF product water delivery rate is also
23.4 mgd on days the spreading grounds are available. Therefore, the output capacity of the AWPF
will be large enough to compensate for the downtime of the HSG and still meet the GWR goal of
15,000 AFY for the Initial Phase of the project.

LACDPW also takes spreading basin(s) out of service for routine maintenance and occasionally for
extended periods if there is major repair work required. The basins require maintenance to remove
accumulated fine materials and restore the surface infiltration capability to sustain long term
percolation rates. The maintenance typically involves removal of accumulated fine grained material
from the basin bottoms to restore percolation capacity. This activity normally occurs during dry
periods of the year when stormwater is not being recharged and is typically performed sequentially
from one basin to the next. During the maintenance period, which may be as short as one day per
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basin and also require a drying period in the basin, the basin having maintenance done cannot be
used for recharge.

LACDPW’s current practice allows for maintenance to occur during the normally dry (i.e., summer)
portion of the year. However, with the introduction of year-round recharge of the AWPF product
water, LADWP and LACDPW will need to work together to allow for continued recharge of the
AWPF product water as well as the necessary maintenance. Typically only one basin will be taken
out of service at a time, and because only one basin would normally be needed to recharge daily
AWPF product water flows, there appears to be significant flexibility to direct AWPF product water
to different basins as needed to minimize interference with maintenance operations. This concept
has been discussed with LACDPW and basin maintenance should not be a major interference with
AWPF product water recharge.

Figure 3-5 shows a Phase 1 scenario that incorporates downtime at the HSG. It shows the average
monthly mass balance if the 70 days of HSG unavailability is assumed to occur during the winter
months of December through April. LACDPW has indicated that HSG could be unavailable for 70
days during a typical year. During a wet year this number could increase, potentially up to 150
days per year.
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Figure 3-5

AWPF Capacity and GWR Capability Monthly Flow Chart
Phase 1 - Spreading at HSG, SG Downtimes in Winter Months Only

AWPF Capacity (min): 23.4 mgd
Total GWR: 15,000 AFY
NPR
Phase 1 Capacity (min)* 23.4 mgd Existing/Tier 1 5,010 AFY
Phase 2 Capacity 35.0 mgd Existing/Tier 1 45 mgd
Stage Phase 1 Max Tier 2 0 AFY
AWPF Recovery 79% Max Tier 2 0.0 mgd
Plant Capacity 23.4 mgd Total 5,010 AFY
Downtime 30 dayslyear Total 45 mgd
Online Factor 92%
Offline Factor 8%
Downtime  Y/N day/mo Peaking Factor
Jan Y 2.5 Jan 0.5
Feb Y 25 Feb 0.5
Mar Y 25 Mar 0.6
Apr Y 2.5 Apr 0.9
May Y 2.5 May 1.2
Jun Y 25 Jun 15
Jul Y 25 Jul 1.8
Aug Y 2.5 Aug 1.6
Sep Y 2.5 Sep 13
Oct Y 25 Oct 0.9
Nov Y 2.5 Nov 0.7
Dec Y 2.5 Dec 05
| 30
% of GWR 100% % of GWR 0%
Downtime 70  dayslyear Downtime 30 dayslyear
Downtime  Y/N day/mo Downtime Y/N day/mo
Jan Y 14.0 Jan Y 6.0
Feb Y 14.0 Feb Y 6.0
Mar Y 14.0 Mar Y 6.0
Apr Y 14.0 Apr Y 6.0
May N 0.0 May N 0.0
Jun N 0.0 Jun N 0.0
Jul N 0.0 Jul N 0.0
Aug N 0.0 Aug N 0.0
Sep N 0.0 Sep N 0.0
Oct N 0.0 Oct N 0.0
Nov N 0.0 Nov N 0.0
Dec Y 14.0 Dec Y 6.0
| 70 | 30

Notes:

1) While the minimum Phase 1 AWPF capacity is 23.4 mgd, the recommended AWPF design capacity for

Phase 1 is 25 mgd. See Section 5 for more information.

No. of | AWPF | Flow Max Flow Available Average Flows to GWR Operations
Month |Days in|Product| to for GWR Spreading Grounds Operation Period Spreading Grounds
Month | Water | NPR HSG PSG Total HSG PSG Total
days mgd mgd mgd mgd mgd mgd mgd mgd HSG PSG HSG PSG Total
days days (Note 5) (Note 5)
(Note 2) (Note 3) (Note3) (Note3) | (Note4) (Noted) (Note 4)
Jan 31 21.5 2.2 19.2 0.0 19.2 10.6 0.0 10.6 17 25 327 MG/mo [0 MG/mo | 1,004 AF/mo
Feb 28 21.5 2.2 19.2 0.0 19.2 9.6 0.0 9.6 14 22 269 MG/mo |0 MG/mo 827 AF/mo
Mar 31 21.5 2.7 18.8 0.0 18.8 10.3 0.0 10.3 17 25 320 MG/mo |0 MG/mo 981 AF/mo
Apr 30 21.5 4.0 17.5 0.0 17.5 9.3 0.0 9.3 16 24 279 MG/mo |0 MG/mo 857 AF/mo
May 31 21.5 54 16.1 0.0 16.1 16.1 0.0 16.1 31 31 500 MG/mo [0 MG/mo | 1,533 AF/mo
Jun 30 21.5 6.7 14.8 0.0 14.8 14.8 0.0 14.8 30 30 443 MG/mo |0 MG/mo | 1,360 AF/mo
Jul 31 21.5 8.1 13.4 0.0 13.4 13.4 0.0 13.4 31 31 416 MG/mo |0 MG/mo | 1,278 AF/mo
Aug 31 21.5 7.2 14.3 0.0 14.3 14.3 0.0 14.3 31 31 444 MG/mo |0 MG/mo | 1,363 AF/mo
Sep 30 21.5 5.8 15.7 0.0 15.7 15.7 0.0 15.7 30 30 470 MG/mo |0 MG/mo | 1,442 AF/mo
Oct 31 21.5 4.0 17.5 0.0 17.5 17.5 0.0 17.5 31 31 541 MG/mo [0 MG/mo | 1,661 AF/mo
Nov 30 21.5 3.1 18.4 0.0 18.4 18.4 0.0 18.4 30 30 551 MG/mo [0 MG/mo | 1,690 AF/mo
Dec 31 21.5 2.2 19.2 0.0 19.2 10.6 0.0 10.6 17 25 327 MG/mo |0 MG/mo | 1,004 AF/mo
Average 21.5 4.5 17.0 0.0 17.0 13.4 0.0 13.4
Total 365 295 335 4,888 MGlyr 0 MGlyr 15,000 AFY

Notes:

2) Applied AWPF offline factor.
3) Before applying spreading grounds downtimes.
4) After applying spreading grounds downtimes.

5) Monthly spreading amounts (maximum flows available for GWR * no. of days of operation).
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3.1.2 Phase 2 Option A

The goal of the Phase 2 is to recharge an annual average volume of up to 30,000 AFY of AWPF
product water. In Option A, the recharge would occur at both HSG and PSG (Figure 3-6). The
maximum AWPF production capacity for the Phase 2 is 35.0 mgd, which equates to approximately
39,200 AFY if operated year-round. However year-round operation at full AWPF capacity is not
realistic due to spreading ground outage and AWPF not having 100% reliability. These flow rates
are shown in Table 3-3.

Figure 3-6: Schematic of Conveyance Facilities to Deliver 30,000 AFY from AWPF to HSG and PSG,
Phase 2 Option A
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Table 3-3: Target GWR Volume and AWPF Capacity for Phase 2

Target Rate

Annual Average Volume and Average Flow Rate of GWR 30,000 AFY (26.8 mgd)
AWPF Production Capacity (Maximum Flow Rate) 35.0 mgd

Use of HSG alone is not sufficient to allow GWR of 30,000 AFY for Phase 2. The depth of the aquifer
near the HSG and the presence of a fault downgradient of HSG (approximately at San Fernando
Road) do not allow this volume of GWR to be transmitted through the aquifer. These
hydrogeologic conditions may cause excessive groundwater mounding in the HSG area if GWR
flow is increased much above the Phase 1 condition of 15,000 AFY. The groundwater mounding has
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the potential to adversely impact operations at the nearby Bradley Landfill. Therefore, the use of
both the HSG and the PSG is necessary to increase GWR in Phase 2.

As with Phase 1, while the Phase 2 values shown in Table 3-2 would imply that there is more
treatment capacity than needed to meet the GWR target, the ability to deliver water year-round is
constrained by the same factors as in Phase 1 including;:

e AWPF Online Factor: The AWPF is assumed to have a 92 percent online factor. This
assumes that the actual AWPF production would be average annual 92 percent of the plant
capacity due to scheduled and unscheduled down times for maintenance and repair, and
other unforeseen events.

¢ NPR Demands: The AWPF product water will also serve existing (except in Sepulveda
Basin) and planned NPR demands off of 54-inch pipeline. These demands are seasonal and
peak during the summer months.

e Unavailability of Spreading Grounds: There will be periods (up to 70 days per year at HSG
and 30 days per year at PSG) when the spreading grounds will not be available for AWPF
product water spreading based on LACDPW’s operations. These periods will primarily be
during the winter months in wetter years when the entire HSG is dedicated to receiving and
recharging stormwater runoff.

Future Recharge Conditions

The goal of the Phase 2 of the project is to recharge an annual average volume of up to 15,000 AFY
(average of 1,250 AFM) of purified recycled water at the HSG and up to 15,000 AFY at the PSG.
Future conditions at the HSG where discussed in Section 7.1.2.

Based on available information, the percolation capacity of the PSG would be sufficient to allow for
continued recharge with stormwater as well as the additional volume of purified recycled water.
The annual average volume of 15,000 AFY equates to a long term average of approximate 41 AFD.
This rate is significantly below the percolation capacity of the entire PSG of approximately 128
AFD.

Figure 3-7 shows the additional purified recycled water recharge volume along with historic
average stormwater recharge volume at the PSG for WY 1969 through WY 2008. Figure 3-8 shows
similar information for the two wettest years, WY 1983 and WY 2005. Because the percolation
capacity of the PSG is lower than the HSG, there may be additional instances of the PSG being filled
to capacity, especially during wet years.
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Figure 3-7: Additional Purified Recycled Water Recharge with Historic Average Stormwater Recharge

Volume at the PSG, WY 1969-2008
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Figure 3-8: Additional Purified Recycled Water Recharge with Historic Average Stormwater Recharge
Volume at the PSG, Two Wettest Years (WY 1983 and WY 2005)
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Conveyance Facilities

As shown on Figure 3-6, conveyance from the AWPF at DCTWRP to the HSG would primarily be
accomplished through the existing 54-inch pipeline. The facility improvements to HSG mentioned
in Section 3.1.1 will also be required in for Phase 2 Option A.

To provide recycled water to PSG additional facility improvements will also be necessary (see

Figure 3-9.
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e Pipeline to PSG. A new transmission pipeline will be required to connect from the existing
54-inch line to PSG.

e Additional Laterals. Similar to the improvements at HSG, to provide maximum flexibility in
providing recycled water to the PSG, laterals from the main PSG transmission line to each of
the individual basins within PSG would need to be constructed. These laterals are shown
conceptually in Figure 3-9 in one potential layout. The laterals would need to be sized
according to the total percolation capacity of each of the individual basin(s) served by the
lateral.

Operational Strategy

As in Phase 1, the operation of the GWR at the HSG and PSG is governed by both the availability of
AWPF product water and the capacity of the spreading grounds to percolate the AWPF product
water. The capacity of HSG and PSG to accept and recharge AWPF product water is dependent on
LACDPW’s operations to capture and recharge native stormwater. A discussion of existing and
future recharge conditions at HSG and PSG is provided in Section 2.

Spreading Basin Availability

As with Phase 1, there will periods when the spreading grounds are unavailable for the recharge of
recycled water. LACDPW has indicated that HSG could be unavailable for 70 days per year and
PSG for 30 days per year.

Similar to Figure 3-5 for Phase 1, Figure 3-10 Phase 2 shows the average monthly mass balance if
the 70 days of HSG and 30 days of PSG unavailability is assumed to occur during the winter
months of December through April. LACDPW has indicated that HSG could be unavailable for 70
days during a typical year and PSG may be unavailable for 30 days. During a wet year these
numbers could increase.
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Figure 3-9: Proposed Facility Improvements at the Pacoima Spreading Grounds
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Figure 3-10

AWPF Capacity and GWR Capability Monthly Flow Chart
Phase 2 Option A - Spreading at HSG and PSG - SG Downtimes in Winter Months Only

AWPF Capacity: 35.0 mgd
Total GWR: 26,400 AFY
Phase 1 Capacity (min)* 23.4 mgd Existing/Tier 1 5,010 AFY
Phase 2 Capacity 35.0 mgd Existing/Tier 1 45 mgd
Stage Phase 2 Max Tier 2 0 AFY
AWPF Recovery 79% Max Tier 2 0.0 mgd
Plant Capacity 35.0 mgd Total 5,010 AFY
Downtime 30 daysl/year Total 45 mgd
Online Factor 92%
Offline Factor 8%
Downtime  Y/N day/mo Peaking Factor
Jan Y 2.5 Jan 0.5
Feb Y 25 Feb 05
Mar Y 2.5 Mar 0.6
Apr Y 25 Apr 0.9
May Y 2.5 May 1.2
Jun Y 2.5 Jun 15
Jul Y 25 Jul 1.8
Aug Y 2.5 Aug 1.6
Sep Y 2.5 Sep 13
Oct Y 25 Oct 0.9
Nov Y 2.5 Nov 0.7
Dec Y 2.5 Dec 0.5
| 30
% of GWR 50% % of GWR 50%
Downtime 70 days/year Downtime 30 dayslyear
Downtime  Y/N day/mo Downtime Y/N  day/mo
Jan Y 14.0 Jan Y 6.0
Feb Y 14.0 Feb Y 6.0
Mar Y 14.0 Mar Y 6.0
Apr Y 14.0 Apr Y 6.0
May N 0.0 May N 0.0
Jun N 0.0 Jun N 0.0
Jul N 0.0 Jul N 0.0
Aug N 0.0 Aug N 0.0
Sep N 0.0 Sep N 0.0
Oct N 0.0 Oct N 0.0
Nov N 0.0 Nov N 0.0
Dec Y 14.0 Dec Y 6.0
| 70 | 30
Notes:

1) While the minimum Phase 1 AWPF capacity is 23.4 mgd, the recommended AWPF design capacity for

No. of | AWPF | Flow Max Flow Available Average Flows to GWR Operations
Month [Days in|Product| to for GWR Spreading Grounds Operation Spreading Grounds
Month [ Water | NPR HSG PSG Total HSG PSG Total [HSG PSG
days mgd mgd mgd mgd mgd mgd mgd mgd days days HSG PSG Total
(Note 5) (Note 5)
(Note 2) (Note 3) (Note3) (Note3) | (Note4) (Noted) (Note 4)
Jan 31 32.1 2.2 14.9 14.9 29.9 8.2 121 20.2 17 25 | 254 wMG/mo | 374 MG/mo | 1,926 [AF/mo
Feb 28 32.1 2.2 14.9 14.9 29.9 7.5 11.7 19.2 14 22 | 209 MG/mo | 329 MG/mo | 1,651 [AF/mo
Mar 31 32.1 2.7 14.7 14.7 29.4 8.1 11.9 19.9 17 25 | 250 MG/mo | 368 MG/mo | 1,897 [AF/mo
Apr 30 32.1 4.0 14.0 14.0 28.1 7.5 11.2 18.7 16 24 | 225 MG/mo | 337 MG/mo | 1,725 [AF/mo
May 31 32.1 5.4 134 134 26.8 134 134 26.8 31 31| 415 MG/mo | 415 MG/mo | 2,545 [AF/mo
Jun 30 32.1 6.7 12.7 12.7 25.4 12.7 12.7 25.4 30 30 | 381 MG/mo [ 381 MG/mo | 2,340 |AF/imo
Jul 31 32.1 8.1 12.0 12.0 24.1 12.0 12.0 24.1 31 31| 373 MG/mo | 373 MG/mo | 2,290 (AF/mo
Aug 31 32.1 7.2 125 125 25.0 125 125 25.0 31 31| 387 MG/mo | 387 MG/mo | 2,375 |AF/imo
Sep 30 32.1 5.8 13.2 13.2 26.3 13.2 13.2 26.3 30 30 | 395 MG/mo | 395 MG/mo | 2,422 |AF/imo
Oct 31 32.1 4.0 14.0 14.0 28.1 14.0 14.0 28.1 31 31| 436 MG/mo | 436 MG/mo | 2,673 |AF/imo
Nov 30 32.1 3.1 14.5 14.5 29.0 14.5 145 29.0 30 30 | 435 MG/mo | 435 MG/mo | 2,669 [AF/mo
Dec 31 32.1 2.2 14.9 14.9 29.9 8.2 12.1 20.2 17 25 | 254 wMG/mo | 374 MG/mo [ 1,926 [AF/mo
Average 32.1 4.5 13.8 13.8 27.7 11.0 12.6 23.6
Total 365 295 335 (4,013 mGryr | 4,602 mGHyr | 26,441 [AFY
Notes:

2) Applied AWPF offline factor.

3) Before applying spreading grounds downtimes.

4) After applying spreading grounds downtimes.

5) Monthly spreading amounts (maximum flows available for GWR * no. of days of operation).

Phase 1 is 25 mgd. See Section 5 for more information.
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3.1.3 Phase 2 Option B

As with Phase 2 Option A, the goal is to recharge an annual average volume of 30,000 AFY of
AWPF product water. In addition to the use of HSG and PSG, Option B adds the use of injection
wells and/or Strathern Pit to recharge the product water (Figure 3-11).

Figure 3-11: Schematic of Conveyance Facilities to Deliver 30,000 AFY from AWPF to HSG,
PSG, and Injection Wells and/or Strathern Pit (Phase 2 Option B)
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3.1.3.1 System Flows and Operating Conditions

The injection wells will be used only during the rainy season and the wettest years when HSG and
PSG are being used exclusively for stormwater spreading and are, therefore, not available for
recycled water spreading. It is anticipated that under such conditions, LACDPW could require
LADWRP to stop sending any AWPF product water to the either or both spreading grounds for
periods of time ranging from a few days to several weeks or longer depending upon rainfall and
runoff conditions in the upstream watersheds including water stored behind the upstream dams.
Therefore, the injection wells will be designed for the full capacity of the AWPF at 35.0 mgd so that
for any day or extended periods that the basins are not available the full output capacity of the
AWPF could be delivered to the wells to maximize groundwater replenishment and an annual
average of 30,000 AF can be achieved. The system flows and operation conditions for the injection
wells are summarized in Table 3-4.

The capacity for individual wells was estimated at 4.2 cfs or approximately 50% of the capacity of
the larger production wells at the Tujunga well field. For this analysis, no redundant or standby
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wells were included because it is not essential that the system be 100% reliable at all times. This
assumption can be further evaluated at a later time.

Table 3-4: System Flows and Operating Conditions

Text Text ‘

Total Injection Capacity 35.0 mgd

Operational Capacity per Well 2.7 mgd; 4.2 cfs

No. of Wells 12
Standby under normal conditions.

Operating Conditions To be used when HSG/PSG are not available for
recycled water spreading.

Expected Use During a Wet Year * Approximately 4,000 AFY

Note:

1. Assumes HSG will not be available 70 days and PSG will not be available 30 days during a wet year.

An important consideration with respect to introducing injection wells is question of meeting blend
requirements under the draft CDPH regulations. Projects using AWPF treated recycled water can
start at maximum RWC of 50%. Under these requirements, it would be possible to inject 100%
recycled water into the wells whenever the spreading basins are not available, and inject an
equivalent amount of treated potable water into the wells to achieve a 50/50 blend on a seasonal or
annual basis during spring and fall months or during extended dry periods in the winter time
when recycled water can be delivered to the basins. Therefore no additional infrastructure has been
included to accommodate blend water. Further discussion is provided in Section 3.4.

3.1.3.2 Injection Well Site Locations

The potential sites for injection wells considered the following:

e Closest well approximately 1 mile away from TSG Tujunga Well Fields to provide adequate
retention time with some safety factor,

e Close proximity to one of the proposed alignments of the recycled water pipeline to PSG,

e Availability of City-owned land or right-of-way where possible, and
¢ Maintain adequate clearance due to electrical requirements.

Based on these criteria, the potential zone for injection wells is shown in Figure 3-12.
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Figure 3-12: Potential Zone for Injection Wells

The following alignments were considered for the connecting pipeline to the PSG:

¢ LACFCD Channel Alternative
e Canterbury Avenue Alternative
¢  Woodman Avenue Alternative

e Van Nuys Boulevard Alternative

Based on the evaluation of traffic congestion, constructability, and cost, the alignment along
Canterbury Avenue was found to be most feasible. Figure 3-13 shows potential sites for injection
wells along Canterbury Avenue alignment to PSG.

March 2012 ¢ 3-21



Groundwater Replenishment Evaluation TM Section 3
City of Los Angeles Recycled Water Master Planning Evaluation of Proposed Project

Figure 3-13: Potential Sites for Injection Wells along Canterbury Avenue Alignment to PSG

City-Owned Right-of-Way under Electrical Transmission Lines

One of the benefits of Canterbury Avenue alignment is that there is substantial City-owned right-
of-way (ROW) adjacent to the Canterbury Avenue alignment to accommodate DWP-owned
electrical transmission lines. For this evaluation it is assumed that using City-owned ROW will
make the siting of injection wells easier. However, the following must be considered when siting
injection wells below electrical transmission lines:

e Vertical and horizontal clearances must be maintained to keep construction outside of the
drip line. Voltage and line conductor survey will determine required clearance distances.

e (Clearances must be maintained from legs of transmission towers.

¢ Underground transmission lines and utilities must be considered.
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e Wellhead facilities inside below-ground vaults are preferred to above-ground wellhead
facilities.

e Lease/license agreements must be obtained. Existing leases for community gardens must
be considered.

3.1.3.3 Conceptual Design

The diameter of the injection well is dependent upon the following:

e The anticipated injection rate; and

¢ The method of maintenance anticipated to be used in the future, such as the installation of a
permanent or temporary pump for periodic redevelopment.

A 20-inch casing diameter well is recommended because the 20-inch diameter adds future
flexibility to add pumps, liners, and other appurtenances. The borehole is recommended to be 4 to
5 inches greater in outside diameter than the casing diameter. A variation to the design would be
to install 20-inch diameter casing in the upper portion of the well (where a future pump may be
installed) and reduce the diameter to the casing/screen to 16-inches to the bottom of the well.

Type 304 stainless steel or fiberglass reinforced plastic (FRP) are recommended to be installed in the
upper portion of the well above the screened section. Type 316L casing/screen is recommended to

be installed in the well in the screened area (both screen and blank sections) for cathodic protection

to minimize corrosion potential and extend the life of the well. The wall thickness of the casing will
be determined during the design phase of the project.

A 3-inch diameter tube will be installed in the annulus between the borehole wall and the casing so
that additional gravel may be added to the annulus in the future, if needed. A 3-inch diameter
sounding/camera port will be installed into the well casing at a depth above the well screen. This
tube will be used to install transducers for water level measurement and control and to obtain
manual water levels, inject compressed air into the well to perform periodic well purging
(redevelopment), and provide access to a camera or other tools so that the down hole valve or
future pumps would not have to be removed. The tubing will be compatible with the well casing.

The preliminary design criteria for the injection wells are summarized in Table 3-5. Permitting
considerations for injection wells are discussed the Regulatory Assessment TM.
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Table 3-5: Conceptual Design Criteria

Total No. of Wells 12
Operational Capacities per Well 2.7 mgd; 4.2 cfs
Diameter 16 -20inch
Ground Elevation 865 to 915 ft mean sea level
Screen Intervals To be determined
Well Depth 500 to 600 ft below ground surface
Well Type Cluster Injection Well
Drilling Method TBD
Well Construction Materials
Casing Materials Stainless steel or FRP
Well Screens 316L continuous slot or 316L shutter screen
Sealing Materials TBD
Gravel Pack Materials TBD

A typical injection well design is shown in Figure 3-14.

The wellhead facilities will serve cluster type wells. The cluster type wellhead facilities will include
both above- and below-ground configurations. The cluster wells consist of individual wells
situated close together, but not in the same borehole. Each well within a cluster will inject water
into different aquifers. A typical above ground configuration will be located in a fenced area, while
the below ground configuration will be a vault.

Typical injection well site layouts are shown in Figures 3-15 and 3-16. In general, a single above
ground wellhead site would occupy an area of about 15 ft by 30 ft, and a below-ground vault
would require about 10 ft by 15 ft. Where two or three wells are clustered together, the wells
should be spaced a minimum of 15 to 20 ft apart to minimize drilling interferences and allow
enough room for well head facilities.
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Figure 3-14: Schematic of Typical Injection Wells
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Conveyance Facilities

In addition to the injection well information provided above, the facility improvements to HSG and
PSG mentioned in Section 3.1.2 will also be required in for Phase 2 Option B.

Operational Strategy

As in Phase 1, the operation of the GWR at the HSG and PSG is governed by both the availability of
AWPF product water and the capacity of the spreading grounds to percolate the AWPF product
water. The capacity of HSG and PSG to accept and recharge AWPF product water is dependent on
LACDPW’s operations to capture and recharge native stormwater. A discussion of existing and
future recharge conditions at HSG and PSG is provided in Section 2.

Spreading Basin Availability

As with Phase 2 Option A, there will be periods when the spreading grounds are unavailable for
the recharge of recycled water. LACDPW has indicated that HSG could be unavailable for 70 days
per year and PSG for 30 days per year. It is assumed that the injection wells will be available for use
whenever needed.

Figure 3-17 is the same as Figure 3-5 in Section 3.1.2 with the exception of the additional recycled
water that is able to be recharged in the injection wells and/or Strathern Pit. The figure shows the
average monthly mass balance if the 70 days of HSG and 30 days of PSG unavailability are assumed
to occur during the winter months of December through April.

3.1.3.5 Strathern Pit

Strathern Pit is a former gravel mining pit and inert materials landfill that may potentially be used
for AWPF product water recharge if necessary to achieve the GWR goal of 30,000 AFY. The
proposed Strathern Pit Multi-Use Project will consist of stormwater capture and treatment facilities
within the bounds of the 46-acre Strathern Pit site, formerly used as a gravel pit and construction
debris landfill. This is a BOS and LACDPW Flood Control District joint project, identified in the Sun
Valley Watershed Management Plan (LACDPW, 2004). The project site, located south of the Golden
State Freeway (Interstate 5) in the community of Sun Valley, is bounded by Strathern Street on the
south, Tujunga Avenue on the west, Roscoe Boulevard on the north and Fair Avenue on the east.

The Strathern Pit Multi-use Project will construct detention ponds and wetlands to store and treat
stormwater runoff. The treated flows will then be pumped to the adjacent Sun Valley Park for
infiltration in two underground basins with a total of 7 AF of storage. The project will also provide
habitat restoration and recreational opportunities. It is estimated that the proposed Strathern Pit
Multi-use Project will capture and treat approximately 895 AFY of dry and wet urban weather
runoff, primarily during 5 months of the year (LACFCD and LABOS, 2006). The captured runoff
would also support the wetlands when runoff is low or nonexistent.

Purified recycled water from the AWPF may potentially be supplied to the Strathern Pit along with
injection wells if these facilities are necessary to achieve the GWR goal of 30,000 AFY. If necessary,
AWPF product water would be conveyed to Strathern Pit in a lateral from the existing 54-inch-
diameter pipeline from DCTWRP toward HSG. The sizing and alignments have not yet been
identified, but the water would be conveyed in buried pipelines constructed under existing paved
streets.
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Figure 3-17

AWPF Capacity and GWR Capability Monthly Flow Chart
Phase 2 Option B - Spreading at HSG and PSG, Supplemented by Injection Wells - SG Downtimes in Winter Months Only

AWPF Capacity: 35.0 mgd
Total GWR: 31,000 AFY No. of [ AWPF | Flow Max Flow Available Average Flows to Remaining GWR Operations
Month |Days in|Product to for GWR Spreading Grounds Flow for Operation Period Spreading Grounds Injection Wells Total
NPR Month | water | NPR | HSG  PSG  Total | HSG  PSG  Total | Injection HSG PSG Wells
Phase 1 Capacity (min)* 23.4 mgd Existing/Tier 1 5,010 AFY days mgd mgd mgd mgd mgd mgd mgd mgd mgd days  days  days (:\T o?eGe) (,\T o?eGe) ("L'(c:tteael) Wells Total AF/mo
Phase 2 Capacity 35.0 mgd Existing/Tier 1 45 mgd (Note 2) (Note3) (Note3) (Note3) | (Note4) (Note4) (Note 4)
Stage Phase 2 Max Tier 2 0 AFY Jan 31 321 2.2 14.9 14.9 29.9 14.0 14.5 28.4 1.4 29 30 2 433  MG/mo 448 MG/mo 2,706 AF/mo 45  MG/mo 138 AF/mo 2,843 AF/mo
AWPF Recovery 79% Max Tier 2 0.0 mgd Feb 28 32.1 2.2 14.9 14.9 29.9 13.9 14.4 28.3 1.6 26 27 2 389 MG/mo 403 MG/mo 2,431 AF/imo 45  MG/mo 138 AF/mo | 2,568 AF/mo
Plant Capacity 35 mgd Total 5,010 AFY Mar 31 321 2.7 14.7 14.7 29.4 13.8 14.2 28.0 1.4 29 30 2 427  MG/mo 442  MG/mo 2,665 AF/mo 44  MG/mo 136 AF/mo 2,801 AF/mo
Downtime 30 dayslyear Total 45 mgd Apr 30 32.1 4.0 14.0 14.0 28.1 13.1 13.6 26.7 1.4 28 29 2 393  MG/mo 407 MG/mo 2,458 AF/mo 42 MG/mo 129 AFmo | 2,587 AF/mo
Online Factor 92% May 31 32.1 5.4 13.4 13.4 26.8 13.4 13.4 26.8 0.0 31 31 0 415 MG/mo 415 MG/mo 2,545 AF/imo 0 MG/mo 0 AFmo | 2,545 AF/mo
Offline Factor 8% Jun 30 32.1 6.7 12.7 12.7 25.4 12.7 12.7 25.4 0.0 30 30 0 381 MG/mo 381 MG/mo 2,340 AF/mo 0 MG/mo 0 AF/mo 2,340 AF/mo
Downtime  Y/N day/mo Peaking Factor Jul 31 32.1 8.1 12.0 12.0 24.1 12.0 12.0 24.1 0.0 31 31 0 373  MG/mo 373  MG/mo 2,290 AF/imo 0 MG/mo 0 AFmo | 2,290 AF/mo
Jan Y 25 Jan 05 Aug 31 32.1 7.2 12.5 12.5 25.0 12.5 12.5 25.0 0.0 31 31 0 387 MG/mo 387 MG/mo 2,375 AF/mo 0 MG/mo 0 AF/mo 2,375 AF/mo
Feb Y 25 Feb 05 Sep 30 32.1 5.8 13.2 13.2 26.3 13.2 13.2 26.3 0.0 30 30 0 395 MG/mo 395  MG/mo 2,422 AFimo 0 MG/mo 0 AFmo | 2,422 AF/mo
Mar Y 25 Mar 0.6 Oct 31 32.1 4.0 14.0 14.0 28.1 14.0 14.0 28.1 0.0 31 31 0 436 MG/mo 436 MG/mo 2,673 AF/imo 0 MG/mo 0 AFmo | 2,673 AF/mo
Apr Y 25 Apr 0.9 Nov 30 32.1 3.1 14.5 14.5 29.0 14.5 14.5 29.0 0.0 30 30 0 435 MG/mo 435 MG/mo 2,669 AF/imo 0 MG/mo 0 AFmo | 2,669 AF/mo
May Y 25 May 1.2 Dec 31 32.1 2.2 14.9 14.9 29.9 14.0 14.5 28.4 1.4 29 30 2 433  MG/mo 448 MG/mo 2,706 AF/mo 45  MG/mo 138 AF/mo 2,843 AF/mo
Jun Y 25 Jun 15 Average 32.1 4.5 13.8 13.8 27.7 13.4 13.6 27.0 0.6
Jul Y 25 Jul 1.8 Total 365 355 360 10 4,896 MGlyr 4,970 MGlyr 30,280 AFY 678 AFY 30,958 AFY
Aug Y 25 Aug 1.6 Notes:
Sep Y 25 Sep 1.3 2) Applied AWPF offline factor.
Oct Y 25 Oct 0.9 3) Before applying spreading grounds downtimes.
Nov Y 25 Nov 0.7 4) After applying spreading grounds downtimes.
Dec Y 2.5 Dec 05 5) Actual number of days of operation will vary depending on ability to send flows to PSG.
30 6) Monthly spreading amounts (maximum flows available for GWR * no. of days of operation).
HSG PSG 35
% of GWR 50% % of GWR 50%
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3.2 Numerical Simulation

Several simulations were developed using the current version of the SFBGM (recently used for
ULARA Watermaster work) to assess the potential impacts of the proposed Phase 1 and Phase 2
projects. The existing structure (e.g., grid, layers, hydraulic properties, etc.) of the SFBGM was not
modified. The model simulations were run for a 20-year transient simulation period beginning in
WY 2009-10 (except as noted below). The main differences between the simulations for Phase 1 and
Phase 2 involves the pumping and recharge assignments as discussed below.

3.2.1 Phase 1

Recharge

Table 3-6 shows the groundwater recharge assignments for the SFBGM. Recharge includes both
recycled water and stormwater runoff that is predominantly runoff from two major watersheds in
the nearby San Gabriel Mountains, plus limited amounts of recharge from urbanized areas in the
northeast portion of the San Fernando Valley above the spreading grounds. A constant annual
volume of 15,000 AF of recycled water is assumed to be recharged at the HSG. The long term
average volume of native water that is projected to be recharged at the HSG, PSG, and the TSG is
based on historical records and increased over historical values to account for on-going and
recently completed capital improvements to the spreading grounds and diversion facilities. These
capital improvements will allow greater volumes of stormwater runoff to be retained and
recharged in the future.

Pumping

Groundwater pumping assignments applied in the SFBGM are shown in Table 3-7. A description
of the rationale for these assignments can be found in the ULARA Watermaster’s “Groundwater
Pumping and Spreading Plan, 2010-2015 Water Years” (2011b). The assignments include planned
operations, including the City’s reduction in pumping while the Centralized Purification Project is
constructed and comes online. The 107,000 AFY of LADWP pumping includes an increase of 15,000
AFY to account for the additional recycled water recharge that is planned under Phase 1. The direct
increase in water supply pumping due to the additional recycled water is based on LADWP’s
modeling assumptions as those assumptions described in the Pumping and Spreading Plan.
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Table 3-6: Groundwater Recharge Assignments in SFBGM Simulation, Phase |

Basin Recharge

Rainfall
eteriesr Hill & Valley Fill Return Sub-total Mountain Pacoima Tujunga Sub-total Pacoima Sylmar Verdugo Sub-total
Mo:mtain ¥ Water Branford Bk (Notch) (Notch) &

2009-10 16.46 19.56 11,435 53,516 64,951 3,341 394 15,408 0 15,408 172 4,957 8,774 29,705 350 400 70 820 98,817
2010-11 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 7,534 26,478 350 400 70 820 98,036
2011-12 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 26,478 350 400 70 820 98,036
2012-13 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 26,478 350 400 70 820 98,036
2013-14 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 7,534 26,478 350 400 70 820 98,036
2014-15 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 10,635 35,933 350 400 70 820 107,491
2015-16 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 10,635 35,933 350 400 70 820 107,491
2016-17 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 10,635 35,933 350 400 70 820 107,491
2017-18 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 10,635 35,933 350 400 70 820 107,491
2018-19 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 10,635 35,933 350 400 70 820 107,491
2019-20 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2020-21 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2021-22 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2022-23 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2023-24 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2024-25 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2025-26 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2026-27 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2027-28 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491
2028-29 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 10,635 50,933 350 400 70 820 122,491

Total 360 446 249,942 1,086,109 1,336,051 76,263 10,654 321,526 150,000 471,526 10,432 148,633 183,367 824,612 7,000 8,000 1,400 16,400 2,253,326

Pump Rech Tables 3 Simulations.xIsx, 8/15/2011, 8:48 AM




Table 3-7: Groundwater Pumping Assignments in SFBGM Simulation, Phase |

[ Bubank | 0 Glendale | = othes |
Water Year Total LADWP | Burbank PSD | Lockheed Bl:\:'ob:;nk City of |Glendale OU-{ Glendale OU - | Total (Non- ;:::L;Teo['; Ext.ln-f:tc:ilon
(VMP) Glendale LADWP) Lawn])
2009-10 -1,357 -1,194 -10,612 0 -2,634 -16,935 -13,697 -1,728 -4,700 -52,857 -9,955 -300 -5 -4,745 -2,555 -1,818 -400 -72,635
2010-11 -1,380 -1,196 -6,172 0 -1,994 -7,099 -23,963 -2,549 -4,652 -49,005 -11,026 -300 -20 -4,745 -2,555 -1,818 -400 -69,869
2011-12 -1,937 0 -4,367 0 -2,178 -6,550 -15,674 -2,687 -8,607 -42,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -62,564
2012-13 -1,937 0 -2,967 0 -2,178 -4,451 -15,674 -2,687 -5,106 -35,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -55,564
2013-14 -1,937 0 -1,567 0 -2,178 -2,350 -15,674 -2,553 -1,741 -28,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -48,564
2014-15 -1937 0 -1211 0 -2,178 0 -15674 0 0 -21,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -41,005
2015-16 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2016-17 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2017-18 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2018-19 -4,923 0 -10,155 -5,620 -2,178 -15234 -25389 0 0 -63,499 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -83,504
2019-20 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2020-21 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2021-22 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2022-23 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2023-24 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2024-25 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2025-26 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2026-27 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2027-28 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
2028-29 -4,923 0 -30,890 -5,620 -2,178 -32,492 -30,897 0 0 -107,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -127,005
Total -64,638 -2,390 -345,951 -61,820 -43,832 -377,539 -481,737 -12,204 -24,806 -1,414,917 -206,489 -5,100 -460 -94,900 -51,100 -36,360 -8,000 -1,817,326
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Groundwater Replenishment Evaluation TM Section 3
City of Los Angeles Recycled Water Master Planning Evaluation of Proposed Project

3.2.2 Phase 2 Option A

Recharge

Table 3-8 shows the groundwater recharge assignments. A constant volume annual of 30,000 AF of
recycled water is assumed to be split evenly and recharged at the HSG and PSG. Recharge targets
shoul include at 120 month moving average. The long term average volume of native water
recharge is the same as in the Phase 1 simulation.

Pumping

Groundwater pumping assignments applied in the SFBGM are shown in Table 3-9. The 107,000
AFY of LADWP pumping simulated in Phase 1 was increased by 15,000 AFY (to 122,000 AFY) to
account for the increase in recycled water recharge in Phase 2.

3.2.3 Phase 2 Option B

Recharge

Table 3-10 shows the groundwater recharge assignments. A constant volume annual of 26,000 AF
of recycled water is assumed to be split evenly and recharged at the HSG and PSG. An additional
4,000 AFY is assumed to be recharged at the injection wells. Therefore, the total volume of recycled
water that is recharged would be 30,000 AFY, the same as Option A. The long term average volume
of native water recharge is the same as in the Phase 1 simulation.

Pumping

Groundwater pumping assignments applied in the SFBGM are shown in Table 3-11. These values
are the same as for Option A.
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Table 3-8: Groundwater Recharge Assignments in SFBGM Simulation, Phase Il Option A

Basin Recharge

Water Year .
Hill & Valley Fill Return Sub-total Mountain Tujunga Sub-total Pacoima Sylmar Verdugo Sub-total
e Water Branford (Notch) (Notch)
2009-10 16.46 19.56 11,435 53,516 64,951 3,341 394 15,408 0 15,408 172 4,957 0 4,957 8,774 29,705 350 400 70 820 98,817
2010-11 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 0 6,864 7,534 26,478 350 400 70 820 98,036
2011-12 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 6,864 0 26,478 350 400 70 820 98,036
2012-13 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 6,864 0 26,478 350 400 70 820 98,036
2013-14 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 0 6,864 7,534 26,478 350 400 70 820 98,036
2014-15 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 35,933 350 400 70 820 107,491
2015-16 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 35,933 350 400 70 820 107,491
2016-17 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 35,933 350 400 70 820 107,491
2017-18 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 35,933 350 400 70 820 107,491
2018-19 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 35,933 350 400 70 820 107,491
2019-20 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2020-21 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2021-22 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2022-23 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2023-24 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2024-25 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2025-26 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2026-27 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2027-28 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
2028-29 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 15,000 31,470 540 7,748 15,000 22,748 10,635 65,933 350 400 70 820 137,491
Total 360 446 249,942 1,086,109 | 1,336,051 76,263 10,654 321,526 150,000 471,526 10,432 148,633 150,000 298,633 183,367 974,612 7,000 8,000 1,400 16,400 2,403,326
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Table 3-9: Groundwater Pumping Assignments in SFBGM Simulation, Phase Il Option A

[ Bubank | 0 Glendale | = othes |
Water Year Total LADWP | Burbank PSD | Lockheed Bl:\:'ob:;nk City of |Glendale OU-{ Glendale OU - | Total (Non- ;:::L;Teo['; Ext.ln-f:tc:ilon
(VMP) Glendale LADWP) Lawn])
2009-10 -1,357 -1,194 -10,612 0 -2,634 -16,935 -13,697 -1,728 -4,700 -52,857 -9,955 -300 -5 -4,745 -2,555 -1,818 -400 -72,635
2010-11 -1,380 -1,196 -6,172 0 -1,994 -7,099 -23,963 -2,549 -4,652 -49,005 -11,026 -300 -20 -4,745 -2,555 -1,818 -400 -69,869
2011-12 -1,937 0 -4,367 0 -2,178 -6,550 -15,674 -2,687 -8,607 -42,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -62,564
2012-13 -1,937 0 -2,967 0 -2,178 -4,451 -15,674 -2,687 -5,106 -35,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -55,564
2013-14 -1,937 0 -1,567 0 -2,178 -2,350 -15,674 -2,553 -1,741 -28,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -48,564
2014-15 -1937 0 -1211 0 -2,178 0 -15674 0 0 -21,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -41,005
2015-16 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2016-17 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2017-18 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2018-19 -4,923 0 -10,155 -5,620 -2,178 -15234 -25389 0 0 -63,499 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -83,504
2019-20 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2020-21 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2021-22 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2022-23 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2023-24 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2024-25 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2025-26 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2026-27 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2027-28 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2028-29 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
Total -64,638 -2,390 -345,951 -61,820 -43,832 -452,539 -556,737 -12,204 -24,806 -1,564,917 -206,489 -5,100 -460 -94,900 -51,100 -36,360 -8,000 -1,967,326
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Table 3-10: Groundwater Recharge Assignments in SFBGM Simulation, Phase Il Option B

Basin Recharge

Rainfall
e Hill & Valley Fill Sub-total Mountain Tujunga Injection Sub-total Pacoima Sylmar Verdugo Sub-total
MOtIJntain v Branford s Wells (Notch) (Notch) 8
2009-10 16.46 19.56 11,435 53,516 64,951 3,341 394 15,408 0 15,408 172 4,957 0 4,957 8,774 0 29,705 350 400 70 820 98,817
2010-11 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 0 6,864 7,534 0 26,478 350 400 70 820 98,036
2011-12 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 6,864 0 0 26,478 350 400 70 820 98,036
2012-13 18.07 22.47 12,553 54,347 66,900 3,838 540 18,534 0 18,534 540 6,864 0 6,864 0 0 26,478 350 400 70 820 98,036
2013-14 18.07 22.47 12,553 54,347 66,900 3,838 540 11,000 0 11,000 540 6,864 0 6,864 7,534 0 26,478 350 400 70 820 98,036
2014-15 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 0 35,933 350 400 70 820 107,491
2015-16 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 0 35,933 350 400 70 820 107,491
2016-17 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 0 35,933 350 400 70 820 107,491
2017-18 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 0 35,933 350 400 70 820 107,491
2018-19 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 0 16,470 540 7,748 0 7,748 10,635 0 35,933 350 400 70 820 107,491
2019-20 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2020-21 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2021-22 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2022-23 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2023-24 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2024-25 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2025-26 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2026-27 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2027-28 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2028-29 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2029-30 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2030-31 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2031-32 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2032-33 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2033-34 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2034-35 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2035-36 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2036-37 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2037-38 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
2038-39 18.07 22.47 12,553 54,347 66,900 3,838 540 16,470 13,000 29,470 540 7,748 13,000 20,748 10,635 4,000 65,933 350 400 70 820 137,491
Total 540 671 375,472 1,629,579 | 2,005,051 114,643 16,054 486,226 260,000 746,226 15,832 226,113 260,000 486,113 289,717 80,000 1,633,942 10,500 12,000 2,100 24,601 3,778,237
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Table 3-11: Groundwater Pumping Assignments in SFBGM Simulation, Phase Il Option B

| Glendle | = othes |
Water Year Total LADWP | Burbank PSD | Lockheed B::‘;::;!k City of |Glendale OU - Glendale OU- | Total (Non- ;:::L;Teo[r; Ex:-r:::at‘ilon
(VMP) Glendale LADWP) Lawn])
2009-10 -1,357 -1,194 -10,612 0 -2,634 -16,935 -13,697 -1,728 -4,700 -52,857 -9,955 -300 -5 -4,745 -2,555 -1,818 -400 -72,635
2010-11 -1,380 -1,196 -6,172 0 -1,994 -7,099 -23,963 -2,549 -4,652 -49,005 -11,026 -300 -20 -4,745 -2,555 -1,818 -400 -69,869
2011-12 -1,937 0 -4,367 0 -2,178 -6,550 -15,674 -2,687 -8,607 -42,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -62,564
2012-13 -1,937 0 -2,967 0 -2,178 -4,451 -15,674 -2,687 -5,106 -35,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -55,564
2013-14 -1,937 0 -1,567 0 -2,178 -2,350 -15,674 -2,553 -1,741 -28,000 -11,026 0 -20 -4,745 -2,555 -1,818 -400 -48,564
2014-15 -1937 0 -1211 0 -2,178 0 -15674 0 0 -21,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -41,005
2015-16 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2016-17 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2017-18 0 0 0 0 -2,178 0 -15674 0 0 -17,852 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -37,857
2018-19 -4,923 0 -10,155 -5,620 -2,178 -15234 -25389 0 0 -63,499 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -83,504
2019-20 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2020-21 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2021-22 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2022-23 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2023-24 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2024-25 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2025-26 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2026-27 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2027-28 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2028-29 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2029-30 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2030-31 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2031-32 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2032-33 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2033-34 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2034-35 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2035-36 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2036-37 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2037-38 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
2038-39 -4,923 0 -30,890 -5,620 -2,178 -39,992 -38,397 0 0 -122,000 -10,162 -300 -25 -4,745 -2,555 -1,818 -400 -142,005
Total -113,868 -2,390 -654,851 -118,020 -65,612 -852,459 -940,707 -12,204 -24,806 -2,784,917 -308,109 -8,100 -710 -142,350 -76,650 -54,540 -12,000 -3,387,376
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3.3 Retention Time

The 2008 draft CDPH regulations require a minimum underground retention time of six months
from introduction of the recycled water to interception at the nearest drinking water supply well.
CDPH requires that this retention time be verified with a tracer test aimed to calculate groundwater
retention time based on 2% of an added tracer arriving at its endpoint from the spreading basin
(T2). However, the draft regulations allow initial estimates of retention time to be developed
through three different methods as shown in Table 3-12. This document discusses the results of
numerical modeling analyses and, therefore, a minimum retention time of 12 months must be
demonstrated utilizing this method.

Table 3-12: Options for Estimating Retention Time (2008 Draft CDPH Regulations)

Method Used to Estimate Retention Time Minimum Estimated

to Nearest Downgradient Water Well Retention Time

Tracer study utilizing an intrinsic tracer based on T10 (i.e., the time
for 10% of tracer concentration to reach the endpoint) conducted
under hydraulic conditions representative of normal project
operations

9 months

Numerical modeling (i.e., calibrated finite element or finite difference
models using verified computer codes such as MODFLOW, FEFLOW, 12 months
SUTRA, FEMWATER, etc.)

Analytical modeling (i.e., using existing equations such as Darcy’s Law
to estimate groundwater flow conditions based on simplifying aquifer 24 months
assumptions)

3.3.1 Particle Tracking Results

The SFBGM simulation was used to assess groundwater flow paths between the point of
application of the recycled water (HSG, PSG, injection wells) and downgradient drinking water
supply wells. Flow paths were generated by using the “back tracking” routine in MODPATH
beginning at the two major downgradient wellfields, the TWF and the RTWF. Figure 3-18 shows
the simulated retention time from the HSG to the TWF and RTWF for the Phase 1 simulation. Based
on the modeled results, the simulated retention time from the HSG to the TWF is estimated to be
three years. A retention time of six years is estimated from the HSG to the RTWF. Figures 3-19 and
3-20 shows the simulated retention time for the Phase 2 simulations of 4.5 years to the TWF and
11.5 years to the RTWF. Table 3-13 summarizes the retention time results. It should be noted that
simulated retention time is dependent on the hydraulic conductivity and effective porosity
assumed in the model. Given the existing calibration of the model, the simulated retention times are
well above the criteria set in Table 3-12. Therefore, reasonable variations in hydraulic conductivity
and effective porosity should result in retention times at or above the criteria in the table.
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Figure 3-18: Retention Time from the HSG, Phase 1 Simulation (15,000 AFY)
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Figure 3-19: Retention Time from the HSG, Phase 2 Option A Simulation (30,000 AFY)
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Figure 3-20: Retention Time from the HSG, Phase 2 Option B Simulation (30,000 AFY)
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Table 3-13: Simulated Retention Time for Phases 1 and 2

Simulated Retention Time
(years)

Source of Recycled

Water Tujunga Rinaldi-
Wellfield UL
WELE G
Phase 1
HSG 3 6
Phase 2 Option A
HSG 3 5.5
PSG 4.5 11
Phase 2 Option B
HSG 4 6
PSG 4.5 12.5
Injection Wells 2 ot

! Water from the injection wells does not flow to the Rinaldi-
Toluca Wellfield as shown conceptually in Figure 3-20.

Based on the simulations conducted using the SFBGM, the CDPH estimated retention time
requirement of 12 months (when assessed using a numerical model) is projected to be satisfied for
recycled water recharged at the HSG, PSG, or the injection wells that flows to either the TWF or the
RTWEF under all three Phase 1 and Phase 2 conditions.

3.4 Recycled Water Contribution

The Recycled Water Contribution (RWC) is a calculation of the amount of recycled water recharged
as a percentage of the total amount of recycled applied divided by the sum of the recycled water
and dilution water of non-wastewater origin (diluent water). The source of and method for
calculating diluent water must be approved by CDPH. Table 3-14 shows the percent RWC as
specified in the 2008 draft CDPH regulations. For this assessment an initial maximum RWC is
assumed to be 50% as LADWP plans to treat recycled water for GWR with RO and AOP processes.

Table 3-14: Percent Recycled Water (RWC) Requirements

Type of Recharge

Surface Applications Subsurface Applications
Up to 20% disinfected tertiary
Up to 50% with RO & AOP*

Increased RWCpax Subject to additional requirements

RWC,ax Initial Up to 50% w/ RO & AOP

‘RO (reverse osmosis) and AOP (advanced oxidation process)

The RWC could potentially be increased after the first year of operation if it meets CDPH
requirements and has been reviewed by an independent advisory panel (IAP).
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During groundwater replenishment activities, LADWDP will need to calculate a running average
RWC on a monthly basis. According to the 2008 draft CDPH regulations the RWC:

e Should be calculated for the preceding 60 months,
e Must not exceed 50%, and

e Is calculated as the amount of recycled water replenished to the groundwater divided by the
total amount of groundwater replenished (recycled water plus diluent water).

For new projects, calculation of the running monthly average starts after 30 months of operation,
based on the total volume of recycled water and diluent water for the preceding months.

3.4.1 Diluent Water

In accordance with the “default” criteria in the 2008 draft regulations (e.g., the RWC is based on
water applied at the spreading grounds), the anticipated RWC was initially calculated using only
the projected stormwater runoff that would be captured at the location where recycled water is
applied. Initially for the Phase 1 project, these analytical calculations were conducted using only
water anticipated to be recharged at the surface of the HSG where the recycled water would also be
recharged. Therefore, the diluent water used in the RWC calculation was considered to include
only the stormwater runoff projected to be available and recharged at the HSG.

However, in earlier discussions with CDPH, CDPH staff had indicated that water spread at the
other spreading grounds in the area could potentially be considered as diluent water subject to
demonstration of how the calculation would be representative of all water recharged to the aquifer
that would reach the extraction wellfields. This approach is based on the premise that the majority
of water recharged at the HSG, PSG, and TSG will flow to either the Tujunga or Rinaldi-Toluca
wellfields and collectively dilute the highly purified recycled water prior to extraction. The
numerical model was then used to validate this assumption and to evaluate the effect of recharge
from all three of these locations on these wellfields.

The following sections summarize the various analyses conducted using these two different
assumptions regarding the source of diluent water:

¢ Diluent from the spreading ground where recycled water is recharged, and
¢ Diluent water distributed from the HSG, PSG, and TSG.

Diluent from Spreading Ground Where Recycled Water is Recharged

As noted above, an initial RWC calculation was prepared considering only stormwater runoff
recharged at the spreading ground where recycled water is to be recharged (e.g., only diluent from
HSG in Phase 1) was considered as diluent water. The projected volume of stormwater was
assumed to be equivalent to historic volumes augmented by the recent capital improvement
projects as described previously.

These calculations assume that future stormwater runoff recharge will mimic the historical
variations (both seasonally and over the long term) that have been evidenced in past hydrology.
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Distributed Diluent Water

To evaluate the blending affects in the aquifer per CDPH recommendations, the SFBGM was used
to evaluate the extent to which all water recharged at the HSG, PSG, and TSG blends in the aquifer
upgradient of, and subsequently extracted at, the Tujunga and Rinaldi-Toluca wellfields. A
combination of particle tracking and mass balance calculation results from the numerical model
simulation were analyzed to determine the distribution that flows to each of these wellfields from
each of the spreading grounds. Figure 3-21 shows the simulated flow split from the HSG to the
TWF and RTWEF for the Phase 1 simulation. Figures 3-22 and 3-23 shows the simulated flow split
for the Phase 2 simulations. Table 3-15 summarizes the simulated flow split results. The calculation
of RWC in this “distributed” approach allows for a portion of the native stormwater recharged at
each spreading ground to be counted as diluents.
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Figure 3-21: Simulated Flow Split from HSG, PSG, and TSG to Tujunga and Rinaldi-Toluca Wellfields,
Phase 1 Simulation

March 2012 4 3-50




Groundwater Replenishment Evaluation TM Section 3
City of Los Angeles Recycled Water Master Planning Evaluation of Proposed Project

Figure 3-22: Simulated Flow Split from HSG, PSG, and TSG to Tujunga and Rinaldi-Toluca Wellfields, Phase
2 Option A Simulation
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Figure 3-23: Simulated Flow Split from HSG, PSG, and TSG to Tujunga and Rinaldi-Toluca Wellfields, Phase
2 Option B Simulation
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Table 3-15: Distribution of Water from the Spreading Grounds

Percent Flow to

Source of Recycled Tuiunea Rinaldi-
Water " ejllfi;gl d Toluca
WELE G
Phase 1
HSG 61% 39%
PSG 50% 50%
TSG 42% 58%
Phase 2 Option A
HSG 61% 39%
PSG 50% 50%
TSG 42% 58%
Phase 2 Option B
HSG 52% 48%
PSG 50% 50%
TSG 42% 58%
Injection Wells 100% 0%

It should be noted that because the production wells are very close together, the model distributes
pumping from several cells within the model grid rather than at individual wells. Multiple model
cells are used to represent each wellfield (five cells for the TWF, nine cells for the RTWF), but
individual wells cannot be isolated in the model results (e.g., to an individual cell). Therefore, the
calculations are effectively representative of the combined extraction of each of the wellfields and
not individual wells. While it is expected that the wells closest to the spreading grounds (e.g., the
most northeasterly well in the TWF) might extract a slightly higher percentage of recycled water
compared to other wells, as noted earlier, all wells pump to a common header and blend in a
tank/reservoir before delivery to the distribution system. Therefore, the RWC calculated from the
model results using the blend from all cells is considered representative of the blended water
delivered to the distribution system.

3.4.2 Calculation of RWC

The calculation of RWC was done based on the two different methods described above to estimate
diluent water discussed in Section 3.4.1. Note that the first method (blending at the spreading
basin) was applied only to the Phase 1 project.

Basic Assumptions

As discussed in Section 3.4, the 2008 draft CDPH regulations indicate that the RWC is to be
calculated based on total volume of both recycled water and blend water for the preceding 60
months. Therefore, the period that the average is calculated over is always 60 months long but it
“moves” in time as the project proceeds. Figure 3-24 shows a schematic of the RWC calculation.
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Figure 3-24 Schematic Diagram of RWC Calculation Period
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The RWC calculations in this section are calculated as the sum of the recycled water recharged
divided by the sum of the recycled and diluent water recharged. These volumes are totaled over the
preceding 60 month period. The calculation is updated each month creating a 60-month running
average.

e Recycled Water: The recycled water is assumed to be an annual volume of 15,000 AF
recharged at the HSG distributed evenly throughout the year.

e Diluent Water: As discussed previously, a 40-year monthly record historic recharge at the
HSG, PSG, and TSG was developed from recorded data. This historic record of recharge was
used as the diluent water in the RWC calculations. The use of one or more spreading
grounds as diluent water is discussed in the following two sub-sections.

The RWC calculations assume that recycled water recharge begins in month 30 (see Figure 3-6) of
the 480-month record. The RWC is first calculated in month 60. At that point there have been 60
months of diluent water and 30 months of recycled water. As the project proceeds through the 480-
month period, the averaging period moves such that the maximum length of the period over which
either diluent or recycled volume is totaled remains 60 months.

Phase 1 - Diluent from HSG Only

Using long-term historic spreading volumes over a period of 40 years, the long term projected
stormwater runoff at HSG would be approximately 16,815 AFY. Therefore, if a consistent quantity
of 15,000 AFY recycled water was applied, the long-term average percentage of recycled water

March 2012 ¢ 3-54



Groundwater Replenishment Evaluation TM Section 3

City of Los Angeles Recycled Water Master Planning Evaluation of Proposed Project

recharged compared to total water recharged would be approximately 47%. However, because of
the highly variable hydrology in southern California, when an actual simulation of expected native
water capture at the HSG is generated using historical rainfall /runoff data (as discussed above), the
calculated 60-month RWC would be much more variable as shown in Figure 3-25. This figure also
provides the monthly volume spread as a reference for wet and dry periods in the record. Table 3-
16 quantifies the amount of time when the calculated RWC would exceed the 50% limit. The
monthly RWC calculations are provided in Appendix A.

Figure 3-25: RWC Calculated Using Stormwater Runoff at the HSG at Diluent, Phase 1
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Table 3-16: RWC Calculated Using Stormwater Runoff at the HSG at Diluent

Description Value

Number of Months when RWC Calculated 421
Number of Months when RWC Exceeds 50% 181
Percentage of Months when RWC Exceeds 50% 43%
Maximum Calculated RWC 71%
Minimum Calculated RWC 32%
Long Term RWC 47%

Therefore, even though the long-term hydrology suggests that a blend of 50% could be maintained
considering only the water recharged at HSG, there could potentially be periods of a year or longer
when the running average would exceed 50%, presenting significant limitations to a sustained
recycled water spreading operation that relied solely on this approach to demonstrate the RWC.
Therefore, additional analyses were undertaken as described below.
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Phase 1 - Distributed Diluent Water

The HSG, where treated water is introduced in this initial proposed project, is located upgradient of
two major LADWP wellfields, the Tujunga wellfield and the Rinaldi-Toluca wellfield. Two other
major spreading grounds are also located upgradient of these wellfields. These spreading grounds,
the TSG and PSG, also contribute water to the wellfields. Therefore, prior to recycled water
reaching either wellfield, being pumped from the aquifer, and entering the distribution system, it is
blended with water recharged from HSG, PSG, and TSG.

Based on this concept, RWC calculations were also completed to reflect the flow distribution shown
in Table 3-5 and Figure 3-5. Accordingly, the RWC was calculated with the assumption that the
recycled water recharged at HSG would blend in the aquifer with stormwater runoff recharged at
all three spreading grounds and flow toward the TWF and RTWEF. Based on the percentages shown
in Table 3-5 and Figure 3-5, the RWC at each wellfield was calculated by dividing the amount of
recycled water spread at HSG projected to be captured at that wellfield by the total of the recycled
water plus the stormwater runoff recharged at all three spreading basins projected to be captured at
that wellfield. The long-term RWC (from months 30 through 480 months of the long-term record)
would be approximately 35% at the TWF and 28% at the RTWEF.

Similar to Figure 3-25, the 40 years of historic hydrology was used to calculate the RWC at both the
TWF and RTWFEF. The historic volumes, combined with the 15,000 AFY of recycled water, were used
to calculate the 60-month average RWC. These results for the TWF are shown in Figure 3-26.
Corresp