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Summary of Modifications to the Wastewater Treatment TM since Initial
Publication on November 2, 2009

The Recycled Water Master Planning (RWMP) effort has spanned three years (April 2009 - March
2012). Asis 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 Long-Term Concepts
master planning effort are presented in the Draft Long-Term Concepts Report (January 2012).
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 following the table.

Assumption
Applicable to all RWMP TMs

Recycled Water Goal

Introduction Section

NPR Projects
Terminology

Name for MF/RO/AOP
treatment plant
Name for water
produced by AWPF
Treatment Plant
Acronyms

Modified

59,000 AFY by 2035

This goal reflects the 2010 LADWP Urban
Water Management Plan that was
adopted in early 2011, after the original
RWMP goals were drafted

Ignore this section and refer to the
Introduction Section of the RWMP
Report.

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and “Tier 2” are superseded with the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.

Advanced water purification facility
(AWPF)

Purified recycled water

DCTWRP
LAGWRP

Original

50,000 AFY by 2019

This section was included in all initial TMs
but the terms described have been
replaced by the Introduction Section for
each RWMP 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 being
originally evaluated in the NPR Master
Planning Report for potential future
implementation after the year 2015.

Advanced water treatment facility (AWTF)

Advanced treated recycled water, highly
purified recycled water, etc.

DCT

LAG

The following modifications are specific to this TM.

Universal

All references to “Recycled Water Master Plan” should be replaced with “Recycled Water Master

Planning”.

All references to the TM title “Wastewater Treatment TM Admin Draft” should be replaced with
“Treatment Plant Review TM Draft”.
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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
three RWMP documents: GWR MPR, NPR MPR, and LTCR.

Page 11, Section 1.4

In the footnote of Table 1-1 - Summary of Findings, reference to “West Basin Water Reclamation
Plant” should be replaced with “Edward C. Little WRF”.

Page 28, Section 2.3.1

In Table 2-5 - HTP Main Process Facilities, the capacities of the Primary Clarifiers are:

e Battery A - Capacity is 7.7 MG (total)
e Battery B - Capacity is 11.7 MG (total)
e Battery C - Capacity is 9.7 MG (total)
e Battery D - Capacity is 7.1 MG (total)

Page 33, Section 2.4.4

Replace Section Title with “Summary of Current Under-utilized Space On-site”.

Replace first sentence with “Figure 2-10 shows the locations of current under-utilized space on the
HTP site, as identified by BOS staff.”

Page 53, Section 3.3.1

Table 3-7 should be replaced with the following:

Process Description

Headworks Screens
Type Mechanically Raked Climber
Number 2 (1 duty, 1 standby)
Design Capacity 30 mgd (each)
Grit Pumps
Number 1
Capacity 300 gpm
Influent Pumps
Type Centrifugal, non-clog
Number 3 (1 duty, 2 standby )
Capacity, each 25 mgd
Flow Meters
Type Magnetic
Number 1
Capacity, each 40 mgd
Primary Clarifiers Total Capacity 20.8 mgd
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Process Description

Number 8

Area 140 ft x 20 ft
Water Depth 10.6 ft
Surface Overflow Rate 940 gpd/ft*
Capacity, each 2.6 mgd

Aeration Tanks/

Aeration Tanks

Centrifugal Blowers Number 6 (5 duty, 1 offline)
Area 240 ft x 32 ft
Average Water Depth 16 ft
Centrifugal Blowers
Number 3
Type Centrifugal
Capacity, each 20,000 scfm
Final Clarifiers Number 10
Area 170 ft x 20 ft
Side Water Depth 9.6 ft
Surface Area per Clarifier 3.400 ft°

Total Units (Dual Media plus Deep

Filter Pumping Type Variable-Speed Filter feed pumps

Number 3 (2 duty, 1 standby )

Power 150 hp (each)

Capacity 15,000 gpm (each)
Coagulation Process Chemical Aluminum Sulfate

Volume of Storage Tank 7,500 gallons
Filtration Dual Media Filters

Number 3

Type Sand/Anthracite Coal

Diameter 40 ft

Water Depth 3ft

Media depth — Sand 12in

Media depth — Anthracite Coal 12in

Filtration Rate 3.7 gpm/ ft?

Deep Bed Rectangular Filters

Number 5

Media Sand

Media Depth 6 ft

Support Layer Gravel

Support Layer Depth 1.5 ft

Area 42 ft x 10 ft

Filtration Rate 3.3 gpm/ ft?

Bed) 7 duty, 1 offline
Chlorine Contact Number 2
Basins Tank 1 Area 177 ft x 65 ft
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Process Description

Tank 1 Ave Water Depth 14 ft

Tank 2 Area 215 ft x 66 ft

Tank 2 Avenue Water Depth 14 ft

Detention Period at 20 mgd 3 hours
Dechlorination Chemical Storage Tanks

Chemical Sodium bisulfite

Number 2

Capacity 7,000 gal

Chemical Metering Pumps

Chemical Sodium bisulfite

Number 4

Capacities 68 gph per pump

Page 57, Section 3.4.3

Replace Section Title with “Summary of Current Under-utilized Space On-site”.

Replace first sentence with “Figure 3-9 shows the locations of current under-utilized space on the
LAG site, as identified by BOS staff.”

Page 72, Section 4.2.5

Table 4-9 - TIWRP Advanced Tertiary Effluent Quality March 2008 through July 2009 should be
replaced with the following:

Parameters m Average

Nitrate as N mg/L 1.1
TN mg/L 6.0
TDS — Average mg/L 243

Maximum mg/L 290
Turbidity NTU 0.05
Temperature °F 75.2
Total Chlorine Residual = mg/L 3.0
pH 7.4

Page 76-77, Section 4.4.2

Second sub bullet third sentence should be replaced with:

“A consultant study commissioned by BOE evaluated the potential for deep well injection of
concentrate below the TIWRP site at depths ranging from 1,500 feet to 3,000 feet. “

Page 77, Section 4.4.3

Replace Section Title with “Summary of Current Under-utilized Space On-site”.
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Replace first sentence with “Figure 3-9 shows the locations of current under-utilized space on the
TIWRP site, as identified by BOS staff.”

Page

78, Section 4.4.3

Table 4-11 - TIWRP Potential Locations for Future Treatment Infrastructure should be replaced

Location Estimated Area

with:

acres ft?

Truck Scale 0.53 23,100
Construction Material and Hazardous Waste 0.87 37.900
Storage
North of Microfiltration Membranes 0.58 25,200
East of RO 0.11 4,900
B.etween Secondary Clarifiers and Tertiary 032 14,100
Filters
North of Maintenance Building 0.17 7,500
Future Process Stacking above Primaries 0.57 25,000

Total 3.15 137,700
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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 Department of Public Works to develop the Recycled Water Master Plan
(RWMP). The RWMP includes seven major tasks: 1 Groundwater Replenishment (GWR) Master
Plan, 2 Non-Potable Reuse (NPR) Master Plan, 3 GWR Treatment Pilot Study, 4 Max 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.

This technical memorandum (TM) is a deliverable under Task 4a: Concept Report for Maximizing
Reuse.

1.1 Task 4 Overview

The purpose of Task 4 is to research and identify projects that have the potential to maximize the
beneficial reuse of effluent produced, or potentially produced, at three of the City of Los Angeles’
(City’s) existing treatment plants: Hyperion Treatment Plant (HTP), Los Angeles-Glendale Water
Reclamation Plant (LAG), and Terminal Island Water Reclamation Plant (TIWRP) (Figure 1-1).
Specifically, Task 4 will identify potential reuse opportunities beyond those already identified in
projects to achieve 50,000 AFY by 2019.

Task 1 will investigate reuse opportunities at the Donald C. Tillman Water Reclamation Plant
(DCT) in Van Nuys. Treatment plant facilities, operational data, and potential future reuse projects
for DCT will be described in TMs prepared under Task 1.

Task 4a will identify potentially feasible projects that provide a mechanism for maximizing recycled
water production and use associated with HTP, LAG, and TIWRP. Task 4b will further identify,
evaluate, and develop to a concept level each potentially feasible project.

Task 4a is subdivided into the following standalone tasks:

e 4.1.1 Basic Research/Treatment Plant Review
e 4.1.2 Basic Research/Overview of Regional Recycled Water Systems

e 4.1.3 Basic Research/Regional Groundwater Assessment
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4.1.4 Basic Research/LA River Assessment

e 4.1.5 Basic Research/Semi- and Direct Potable Reuse Special Issues
e 4.2 Identification of Projects/ LAG Opportunities

e 4.2.2 Identification of Projects/ TIWRP Opportunities

e 4.23 Identification of Projects/ HTP Opportunities

e 4.3 Preliminary Project Screening

This TM is for Task 4.1.1 - Basic Research/ Treatment Plant Review.
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Figure 1-1: Vicinity Map of Wastewater Infrastructure
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1.2 TM Purpose

The purpose of this Wastewater Treatment TM is to provide a summary of the existing plant
infrastructure and operations for HTP, LAG, and TIWRP, including treatment plant flows and
quality, current and planned treatment plant infrastructure, under-utilized space on the plant sites,
and plant operational issues and trends. This TM will serve as a basis of initial information for
identifying future recycled water production and delivery opportunities for each treatment plant.
Those opportunities will be summarized in subsequent TMs to be developed as part of Task 4.2.

1.3 Related Technical Memoranda

Other related technical memoranda summarizing basic research for the Maximizing Reuse Concept
Report include the following:

e Regional Recycled Water System TM (Task 4.1.2)

e Regional Groundwater Assessment TM (Task 4.1.3)
e LA River Flow Assessment TM (Task 4.1.4)

e Semi- and Direct Potable Reuse TM (Task 4.1.5)

e LAG Opportunities TM (Task 4.2.1)

e TIWRP Opportunities TM (Task 4.2.2)

e HTP Opportunities TM (Task 4.2.3)

The Opportunities TMs will identify potential reuse expansion projects for each treatment plant,
either on the existing plant sites or at off-site locations near the treatment plants. Projects will
consider increases in influent flow, flow equalization, seasonal storage of recycled water, and
tertiary facilities expansion. For each potential project, RMC will identify associated facilities,
capacities, increases in annual flow/production, key issues, and order of magnitude cost estimates.

The tributary sewersheds to LAG, HTP and TIWRP and their wastewater collection system are
summarized in Task 5, Satellite Feasibility Concept Report, in the following TMs: the Wastewater
Flow Projection TM (RMC/CDM, 2009a) and the Wastewater Collection System TM (RMC/CDM,
2009b).

1.4 Summary of Findings

The following findings from this TM will influence the type, size, and location of alternatives to
maximize recycled water production at the HTP, LAG, and TIWRP treatment plant sites. Specific
alternatives for expanding recycling at these sites will be developed as part of the Opportunities
TMs in Task 4.2.

e All three plants have significant site areas available for production of recyclable water.

0 HTP could potentially site up to 200 mgd of advanced wastewater treatment
(Microfiltration (MF)/Reverse Osmosis (RO)/Advanced Oxidation Process (AOP)),
assuming double deck construction over the primary clarifiers and in areas currently
occupied by Digester Batteries B and C. This capacity is approximately 63 percent of
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the plant’s 2008 average daily influent flow of 320 mgd. (As discussed below, the
need for flow equalization could diminish this production potential.)

0 LAG could potentially site 45 mgd of advanced wastewater treatment, assuming
single level construction in the pond and lawn area. This potential capacity also
assumes the use of membrane treatment (i.e. Membrane Bioreactor (MBR)) to
provide increased secondary treatment capacity, as well as, the MF step in the
overall MF/RO/AOP process.

0 TIWRP could potentially site on the order of 10 mgd of additional advanced
wastewater treatment assuming single level construction.

[Note: the above are preliminary conceptual estimates that will be further assessed in Task
4.2 Identification of Projects.]

¢ Minimum diurnal flow rates will influence need for flow equalization. Flow equalization
may be needed at each plant to maximize the volume of water recycled while minimizing
the cost of the advanced treatment facilities. Siting of such facilities will ‘compete” for land
space with the advanced treatment facilities and could reduce the potential advanced
treatment capacities stated above. Listed below are the minimum diurnal influent flows to
the three plants surveyed herein. The need to guarantee recycled water at flows greater
than the minimum diurnal flows cited below will probably trigger the need for flow
equalization.

0 At HTP minimum diurnal flows have been as low as 60 mgd during the past two
years. Operation of Tillman and LAG plants at higher capacities than current
operations have the potential to reduce this minimum diurnal flowrate.

0 At LAG minimum diurnal influent flows are less than 16 mgd.
0 At TIWRP minimum diurnal influent flows are approximately 8 mgd.

e Optimization of secondary settling performance at HTP could allow flow equalization
with ‘redundant’ clarifiers. City of Los Angeles Bureau of Sanitation (BOS) and City of Los
Angeles Bureau of Engineering (BOE) are experimenting with process improvements to the
oxygenation process to improve settleability of secondary effluent. These improvements
have the promise of reducing the number of secondary clarifiers needed to meet discharge
limits by more than 20 percent. Such a performance improvement could allow 7 clarifiers
(with a total volume of 11 million gallons) to be used as flow equalization basins. (West
Basin Municipal Water District (WBMWD) is funding a study to add ferric chloride to the
secondary clarifiers to enhance settling, which also has the potential of reducing the number
of secondary clarifiers needed.)

e Increased recycling via upstream satellite plants will impact cost of treatment at HTP.
Increased upstream recycling will decrease flows to HTP, which in turn may trigger the
need for flow equalization at HTP to meet minimum recycle flowrates to customers
supplied via HTP. Use of upstream membrane treatment with discharge of brine streams to
the sewer will increase the TDS at HTP and associated membrane treatment costs at HTP
(and at WBMWD facilities). For example, influent TDS at HTP has been 880 mg/L in the

November 2, 2009 (ADMIN DRAFT) é 9

RMCcom



Wastewater Treatment Technical Memorandum ADMIN DRAFT
City of Los Angeles Recycled Water Master Plan

first six months of 2009, and could increase to 1000 mg/L under circumstances where a total
of 45 mgd of upstream membrane treatment is implemented with brine discharge to the
sewer.

¢ Significant operational issues at TIWRP need to be addressed. Several operational issues
at this plant have impacted the quality of the recycled effluent, the quantity of recycled
effluent available, and the reliability of effluent supply to customers. These issues include:

0 Lime system issues have resulted in particulate lime in the recycled effluent,
impacting its acceptability by power plant and industrial users. (BOS is investigating
use of calcium chloride as an alternative to lime.)

0 Many of the RO membranes are nearing the end of their life and need to be replaced.

0 Operational issues with the MF process have caused this system to be the flow
limiting process in the advanced treatment system. (BOS has a study underway to
resolve these issues.)

0 Momentary power supply interruptions can cause a 4 to 6 hour interruption to the
production and supply of recycled water to customers.

¢ Long-term planning issues need resolution at TIWRP. RWQCB Order R4-2005-0024
requires that the plant cease discharge via its Harbor outfall by 2020. Although a study has
been completed assessing and ranking alternatives that would comply with the order, final
recommendations have not been made. Final recommendations are needed in order to
optimize the plant for maximum reuse and for disposal of brine from membrane treatment
processes. A strategic direction is needed to know whether the plant must rely on 100
percent effluent reuse to comply with the Order, or whether a non-Harbor outfall discharge
will be used.

Other TM findings that may influence the amount and type of future recycling from each of these
plants are summarized in Table 1-1.

Table 1-1: Summary of Findings

HTP LAG

Permitted Capacity (mgd) 450 20 30
Obseryed Actual Process 350 20 30
Capacity (mgd)

2008 ADWF (mgd) 320 17 15
2008 Average Annual 31 39 33
Reuse (mgd)

Total Site (acres) 144 18 22
Potentially Underutilized 17 57 31

Space on Treatment
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HTP LAG TIWRP

Plant Site (acres)

Percentage of Site

(o) 0, o
Potentially Underutilized 12% 31% 14%

Current Total Suspended
Solids (TSS) Loading as
Percentage of Design
Capacity

74% 321%° 31%

Current Biochemical
Oxygen Demand (BOD)
Loading as Percentage of
Design Capacity

57% 419%° 39%

Average Influent Total
Dissolved Solids (TDS) — 776 726° 2,684

(mg/L)

1 Secondary effluent delivered to West Basin Water Reclamation Plant.

2High influent BOD and TSS at LAG is not representative of the BOD and TSS in the adjacent collection system. The new
splitter structure built in Summer 2008 scalps wastewater from the North Outfall Sewer (NOS) in a manner that directs
underflow containing high particulates to the LAG Headworks.

3 TDS value for LAG is the 2008 average effluent TDS.

Alternatives for expanding recycling at HTP, LAG, and TIWRP are discussed will be developed as
part of the Opportunities TMs in Task 4.2.

2. Hyperion Treatment Plant
2.1 Background

2.1.1 General

The Hyperion Treatment Plant (HTP) is located on a 144-acre site within the City of Los Angeles in
the beach community of Playa Del Rey, just south of the Los Angeles International Airport (see
Figure 2-1). It is the largest wastewater treatment plant owned by City of Los Angeles. HTP has a
permitted average dry weather (ADWEF) capacity of 450 million gallons per day (mgd) and the
average influent flows from January through August of 2009 were 307 mgd. HTP treats raw
sewage from the City of Los Angeles and other adjacent communities to secondary effluent quality
standards. HTP discharges on a continuous basis through its permitted ocean outfall, which
empties into Santa Monica Bay at the submerged diffuser outlets 5 miles offshore.

Figure 2-2 is an overall site plan of HTP.
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Figure 2-1: HTP Site Location

Source: Google Earth Pro, 2009
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2.1.2 Source of Influent

The HTP is located in the Hyperion Service Area (HSA) and treats wastewater from a tributary

area of approximately 515 square miles, about 420 square miles of which are within the Los Angeles
City limits. Located in the south portion of the HSA, HTP serves many communities as well as 27
non-City agencies which are contracted for wastewater services. The HSA is shown in Figure 1-1.

There are two additional water reclamation plants within the HSA: the Donald C. Tillman Water
Reclamation Plant (DCT) in Van Nuys and the Los Angeles-Glendale Water Reclamation Plant
(LAG) in the Griffith Park Area north of downtown Los Angeles. DCT and LAG are hydraulic
satellite treatment plants that divert raw wastewater from the wastewater collection system and
return solids back into the sewer system. The system terminates at HTP, the end-of-the-line ocean-
discharge treatment facility.

The influent to HTP is approximately 90% municipal sewage and 10% industrial sewage
(Communications with BOS, 2009). The HTP influent also includes solids from DCT and LAG.
HTP also receives sludge from the Burbank WRP and a small wastewater treatment plant at the LA
Zoo. The solids removed from the primary and secondary treatment processes at these two plants is
discharged back into the collection system and is conveyed to HTP as part of the plant’s influent
flow.

With the current sewershed configuration, HTP acts as the buffer which allows the upstream
reclamation plants to be taken off-line for maintenance or construction activities. This is one of the
key features that sets HTP apart from the two upstream plants. HTP needs to have excess
“standby” capacity available to accommodate increased flow in case one of the reclamation plants
is off-line and HTP has to treat the raw sewage flows that would have otherwise gone to the
satellite plant.

HTP also has the responsibility of processing solids for the entire HSA. Primary and secondary
sludge from DCT and LAG are discharged directly to the wastewater collection system within the
HTP sewershed and become part of the raw sewage influent stream at HTP. The main solids
handling processes at HTP are thickening, thermophilic anaerobic digestion, and centrifuge
dewatering. Dewatered solids meet EPA Class A EQ Biosolids requirements for land application
and are trucked off-site to Kern County for land application. Digester methane is piped to the
adjacent Scattergood Generating Station (SGS) for energy recovery. Steam from SGS is returned to
HTP and used to heat the HTP digesters. SGSis a principal source of power for the DWP grid,
which provides electricity for HTP.

2.1.3 Discharge Locations and Quantity
Following treatment, plant effluent is discharged to two locations as follows:

e Ocean Discharge. On an annual average basis, approximately 90% of the plant effluent
ends up being treated and discharged as secondary effluent through an ocean outfall.
Undisinfected secondary effluent is discharged through a five-mile-long, 12-feet-diameter
outfall pipe (“5-Mile”) extending from the treatment plant in a westward direction out into
Santa Monica Bay and the Pacific Ocean. The end of the five-mile outfall has a Y-shaped
diffuser section that contains approximately 1,300 discharge ports. There is a separate “one-
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mile” outfall pipe, but according to BOS staff, the “one-mile” outfall has not been used in
recent memory, except during an inspection of the 5-mile. There is also an abandoned
seven-mile outfall that was once used for ocean disposal of digested sludge.

¢  West Basin Municipal Water District Water Reclamation Plant (WBWRP). Undisinfected
secondary effluent that is not discharged to the ocean is pumped to the WBWRP, which is
owned and operated by West Basin Municipal Water District (WBMWD). The location of
the WBWRP is shown in Figure 2-1. WBMWD also owns and operates a secondary effluent
pump station on HTP property at the southwest corner of the HTP site. The West Basin
Pump Station (WBPS) pumps an average of 31 mgd! of secondary effluent flow to the
WBWRP, where it is treated to several different grades of recycled water that is distributed
within the WBMWD service area. The main grades of recycled water produced by
WBMWD at the WBWRP are as follows:

. Tertiary Water (Title 22) for industrial and irrigation uses
. Nitrified water for industrial cooling towers
. Softened reverse osmosis water: Secondary treated wastewater purified by

micro-filtration (MF), followed by reverse osmosis (RO), and advanced
oxidation (peroxide plus ultraviolet light) for injection to the West Coast
Seawater Intrusion Barrier

. Single-pass reverse osmosis water for refinery low-pressure boiler feed water
. Double-pass reverse osmosis water for refinery high-pressure boiler feed
water

WBMWD is currently the principal supplier of recycled water on the Westside. Its system includes
effluent from the Carson Regional Water Recycling Treatment Facility. WBMWD supplies boiler
feed water to Exxon-Mobil and nitrified water to Chevron-Texaco, Exxon-Mobil, and BP-Arco.

WBMWD'’s recycled water distribution system extends onto the HTP site. A significant portion of
the landscaped area along HTP's eastern property line is irrigated using Title 22 irrigation water
supplied by WBMWD. Title 22 water from WBMWD is also used on the HTP site for toilets in the
Pregerson Technical Services Facility. The maximum monthly summertime usage of WBMWD
recycled water at HTP is approximately 2.6 MG per month.

There has been discussion amongst various City departments regarding the potential use of HTP
effluent for cooling water at the adjacent SGS, which is located just south of the HTP site. Currently
HTP does not send any of its effluent to SGS. However, HTP does use secondary effluent for
cooling water at HTP’s on-site cryogenic pure-oxygen production plant. This cooling water is
microscreened prior to use at the cryogenic plant. The use of secondary effluent for cooling water
at SGS will be discussed in more detail in the Task 4.2.3 TM - HTP Opportunities.

2.1.4 Permitted Effluent Constituent Limits

HTP operates under NPDES Permit No. CA0109991, which was promulgated by California
Regional Water Quality Control Board (RWQCB) Order No. R4-2005-0020 dated September 21, 2004
(revision date April 7, 2005). The effluent discharge limits are contained in an attachment to this

1 Average pumping rate July 2008 to June 2009.
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order entitled “Fact Sheet”. HTP is required by the RWQCB to renew their permit prior to May
2010 when the current permit expires. BOS staff is beginning as of September 2009 to prepare the
initial submittals to the RWQCB for renewal of the permit.

Table 2-1 is a summary of the effluent constituent limits from the HTP NPDES Permit.

Table 2-1: HTP NPDES Effluent Constituent Limits

Constituent Units Monthly Average Weekly Average Daily Maximum
BODs(20°C) mg/L 30 45
Lbs/day 113,000 169,000
Oil & Grease mg/L 25 40 75
Lbs/day 93,800 150,000
pH Units Within limit of 6.0 to 9.0
Settleable Solids mL/L 1.0 1.5 3.0
Suspended Solids mg/L 30 45
Lbs/day 113,000 169,000
Temperature °F < 100 °F at all times
Turbidity NTU 75 100 225
Chronic Toxicity TUc -- -- 84
Acute Toxicity TUa - - 2.8
Radioactivity
Gross Alpha  PCi/L -- -- 15
Gross Beta  PCi/L -- -- 50
Combined Radium-226
& Radium-228 PCi/L -- -- 5.0
Strontium-90 PCi/L -- -- 8.0
Tritium PCi/L -- -- 20,000
Uranium PCi/L -- -- 20

Source: Fact Sheet for Waste Discharge Requirements for HTP, rev. 4/7/05
Note: Additional HTP effluent constituent limits for human health toxicants and 303(d) listed constituents are shown in
Appendix A. Values shown in Table 2-1 apply to the 5-mile outfall.

2.2 Current Flows and Quality

2.2.1 Flow Schematic and Hydraulic Profile

Figure 2-3 shows a generalized flow schematic of HTP and Figure 2-4 shows a generalized
hydraulic profile of HTP.
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The HTP hydraulic profile includes two supplementary pump stations. The first is the Intermediate
Pump Station (IPS) consisting of ten Archimedes screw pumps, which lift effluent from the primary
clarifiers into the influent end of the oxygen reactors. Typically only 4 or 5 of these pumps operate
at any given time. The second supplementary pump station is the Effluent Pumping Plant (EPP),
which pumps secondary effluent out the ocean outfall on a part-time basis. When the outfall flow
and ocean tides are low enough, effluent pumping is not required and secondary effluent is
conveyed through the ocean outfall by gravity. BOS reports that the EPP operates on average about
30% of the time, during periods of higher tide and higher plant flow. During extended periods of
lower tides, the EPP can remain off for as much as two weeks at a time.

The EPP consists of five vertical turbine pumps. The estimated pumped capacity of the five-mile
outfall is 720 mgd with four out of five pumps in operation. This is for a tide level of +4.2 feet Mean
Sea Level (MSL) with an EPP wet well water depth of 27.0 feet.

In the event the EPP fails to operate and the flows and/or tides are too high to convey flow by
gravity through the main outfall, primary effluent or secondary effluent can be conveyed in an
emergency by gravity through the standby one-mile outfall. Currently the one-mile outfall is only
used for shutdowns of the main 5-mile outfall.

HTP was designed to provide full secondary treatment for a maximum-month flow of 450 mgd,
which corresponds to an average dry weather flow (ADWF) of 413 mgd (IRP, 2005). The NPDES
permit lists the permitted capacity as 450 mgd. In terms of currently observed capacity, BOS
estimates that the secondary clarifiers are process-limited to a capacity somewhere between 350
mgd and 400 mgd, to stay within permit limits for secondary effluent turbidity, settleable solids,
and suspended solids. Because of the process limitations of the secondary clarifiers, a conservative
estimate of the observed treatment capacity of HTP is approximately 350 mgd.

To improve clarifier capacity, BOS and BOE are experimenting with a number of process
improvements to the oxygen reactor-clarifier modules. These improvements, which are described
in Section 2.2.3 of this TM, are intended to improve clarifier solids removal by reducing the
occurrence of filamentous bacteria, while maintaining trace amounts of filaments to optimize
settling. BOE and BOS are in the process of conducting full-scale testing of these improvements,
with the long-term goal of increasing clarifier capacity. BOE has suggested that the improvements
could result in a future combined clarifier capacity of well over 450 mgd and possibly as much as
500 to 550 mgd.

2.2.2 Influent Flows and Quality

Table 2-2 shows current influent flows for the 2 year period between July 1, 2007 and June 31, 2009.
Weather data was obtained from January 1, 2007 to June 30, 2009. Precipitation was measured at
Los Angeles International Airport with peak rain event of (1.8”) occurring on December 15, 2008
(Weather Underground, 2009). Peak hourly dry weather flow (DWF) is from March 1 to October 30,
2008 which was a dry period according to the above weather source.
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Table 2-2: HTP Flow Summary
July 2007 through June 2009

Parameters ’ MGD
Design Secondary Treatment Capacity (ADWF) 413
Design Maximum-Month Flow 450
Observed Treatment Capacity (Approximate) 350
Influent Flows (MGD)
Average Daily Flow 318
Max Daily 452
Min Daily 265
Peak Recorded Hourly Wet Weather Flow (12/15/08) 527
Peak Recorded Hourly Dry Weather Flow (8/1/2008) 579
Minimum Known Hourly Night-time Flow (4/21/2008)" 59

Source: BOS, August 2009

Note: 1. Minimum known hourly night time is the minimum of minimum daily flow (7/1/07-
6/30/09); excludes July 2008 due to very low readings (15 mgd) during this month, which are
attributed to metering issues.

Table 2-3 shows influent Biochemical Oxygen Demand (BOD), Total Suspended Solids (TSS), and
pH data for the 12-month period between January 2008 and December 2008. Although the annual
average influent Total Dissolved Solids (TDS) for HTP was 776 milligrams per liter (mg/L) in 2008,
the average annual influent TDS for the first six months of 2009 was 883 mg/L.

Table 2-3: HTP Influent Quality
January 2008 through December 2008

Parameters ‘ Units Average Maximum Daily
BOD mg/L 315 461

TSS mg/L 341 629

BOD loading Ibs/day 842,100 1,195,714
TSS loading Ibs/day 912,560 1,626,217
pH 7.45 7.8

TDS mg/L 776 unknown

Source: Hyperion Treatment Plant 2008 RWQCB Annual Monitoring Report
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Figure 2-5: HTP Influent Quality
January 2008 through December 2008
BOD and TSS Monthly Averages

Source: Hyperion Treatment Plant 2008 RWQCB Annual Monitoring Report

Figure 2-5 shows monthly average influent quality trends for biochemical oxygen demand (BOD)
and total suspended solids (TSS) over the 12-month period between January 2008 and December
2008. The data is presented in both mg/L and lbs/day. The design BOD loading capacity of the
plant is approximately 1,470,000 Ibs/day (IRP, 2005). The average BOD loading in 2008 was 842,100
Ibs/day and the maximum daily BOD loading was 1,195,700 1bs/ day; both well below the design
loading capacity. The design TSS loading capacity of the plant is approximately 1,240,000 Ibs/day
(IRP, 2005). The average TSS loading in 2008 was 912,560 1bs/day which is well below the design
loading capacity. The maximum daily TSS loading in 2008 was 1,626,220 Ibs/day which exceeded
the design capacity.

Primary sludge and waste activated sludge entering the sewer system at DCT and LAG have the
effect of increasing the TSS and BOD at the HTP Headworks. The magnitude of this increase will
be further analyzed in the Task 4.2 Opportunities TM.

HTP receives influent from several trunk sewers which converge on the HTP Headworks. The
Coastal Interceptor Sewer (CIS), which extends from the north from the Venice Beach area, has the
highest salt load of all the HTP influent sewers due to its proximity to the ocean. HTP has a highly
segregated flow pattern through the treatment processes; as such the higher-TDS flow stream from
the CIS flows to Primary Battery A and downstream treatment Reactor Modules 1 and 2. As a
result, WBMWD diverts secondary effluent from Modules 7 and 8 which have lower TDS since they
are hydraulically the furthest removed from Modules 1 and 2. Module numbering is shown in
Figure 2-2.

Seasonal and Long-term Influent Flows Trends

Figure 2-6 shows daily average influent flows at HTP for the 12-month period between July 2008
and June 2009. To better quantify the gradual overall decrease in influent flow currently occurring
at HTP, the graph was divided into four three-month periods. This data shows that the influent
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flowrate at HTP has dropped from 325 mgd to 307 mgd in only one year’s time. In 2001 and 2002,
the influent flowrate was approximately 340 mgd. It may be inferred from this data that the
decrease in influent flowrate has recently accelerated largely because of mandatory water use
restrictions implemented area-wide by most water retail agencies in the greater Los Angeles Area
in 2008 and 2009.

Figure 2-6: HTP Daily Average Influent Flows
July 2008 through June 2009

Source: BOS, August 2009

Diurnal Influent Flows

The daily fluctuation in hourly influent flows at HTP follows two general patterns: a typical
weekday diurnal flow pattern and a typical weekend diurnal flow pattern. Both of these
generalized diurnal curves are shown in Figure 2-7. Weekends typically showed the most diurnal
variation. Minimum hourly flows for the month of June 2009 occurred on a weekend; a typical
minimum hourly flow for June 2009 is 130 mgd. Maximum hourly flows for the month of June
2009 also occurred on the weekend; a typical maximum hourly flow for June 2009 is 400 mgd. Over
the last two years, the minimum readings for nighttime hourly flow have been approximately 60
mgd, with one excursion down to 15 mgd on July 20, 2008. However, in looking at the data it
appears that excursions below 60 mgd are so infrequent that influent flow values below 60 mgd
may result from issues or inconsistencies in metering or data recording. An influent flow of 60 mgd
is an approximate lower limit for minimum instantaneous nighttime hourly flow.

Measured peak wet weather flows at the plant have occasionally exceeded 850 mgd. The nominal
design peak wet weather capacity of the plant is 800 mgd. The peak influent metering capacity is
850 mgd, which has been exceeded on rare occasions. In the last two years, the maximum peak wet
weather influent flow was about 530 mgd, according to conversations with BOS staff. As with any
wastewater treatment plants influenced by sewer infiltration and inflow, the magnitude of the peak
wet weather flow depends on the time of day and the intensity of the peak rainfall event.
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Figure 2-7: HTP Diurnal Dry Weather Influent Flows

Source: BOS, August 2009
Note: (1) Weekday: Wednesday, June 2, 2009
(2) Weekend: Sunday, June 7, 2009

2.2.3 Secondary Effluent Flows and Quality

Because the in-plant uses are mostly pass-through rather than consumptive, the secondary effluent
flow is only slightly less than the influent flow. Losses through the plant are small, with the
exception of Waste-activated Sludge (WAS) solids removal which averages 10 mgd. The main in-
plant uses consist of chemical dilution water and cryogenic cooling water.

Table 2-4 shows secondary effluent quality data for the 12-month period between January 2008 and
December 2008. This table also shows the corresponding effluent limit from the current NPDES
permit. An expanded water quality table for HTP can be found in Appendix B. Figure 2-8 shows
secondary effluent TDS data for WBWRP influent and combined HTP secondary effluent. Even
though HTP flowpath is segregated into higher-TDS and lower-TDS modules, TDS values for
WBWRP influent are increasing. WBMWD diverts secondary effluent from Modules 7 and 8 which
have lower TDS since they are hydraulically the furthest removed from Modules 1 and 2.
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Table 2-4: HTP Secondary Effluent Quality
January 2008 through December 2008

Average Effluent NPDES Effluent Constituent Limit

Parameters .
Quality Monthly Average

BOD mg/L 18 30
TSS mg/L 19 30
Nitrate as N mg/L ND No Limit
Ammonia Nitrogen mg/L 38.5 [szi:gj;cigo;;f;rg[/)f]lIy
Total Phosphorus mg/L 2.75 No Limit
Turbidity NTU 8.8 75
Temperature °F 80.4 <100
Settleable solids ML/L <0.1 1.0
pH 6.81 6.0-9.0

Source: Hyperion Treatment Plant 2008 RWQCB Annual Monitoring Report.
Figure 2-8: HTP Average Secondary Effluent TDS

Source: West Basin, 2009 and BOS, August 2009

Ocean Outfall Flow

The daily volume of flow discharged to the outfall simply consists of the average plant influent
flow minus the secondary effluent pumped to WBMWD each day, minus sludge withdrawal and a
very small amount of service water consumptive use. The average daily outfall flow for the period
of July 2008 through June 2009 is 277 mgd. The EPP pumps effluent to the outfall approximately
30% of the time; the outfall flows by gravity the remaining 70% of the time.
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Secondary Effluent Flow to WBMWD

Figure 2-9 shows the average monthly secondary effluent flow pumped to WBMWD from the
period of July 2008 to June 2009. The average secondary effluent flowrate pumped to the WBWRP
for this period is 31 mgd.

Figure 2-9: HTP Secondary Effluent Flow Delivered to WBMWD
July 2008 through June 2009

Source: BOS, August 2009

2.2.4 In-plant Flows

HTP has a service water treatment facility that provides supplementary polishing treatment and
pumping of secondary effluent for in-plant uses. The facility can currently polish up to 14 mgd of
water for in-plant reuse. The average amount of secondary effluent currently delivered to in-plant
uses is 11-12 mgd. The service water treatment facility is not a Title 22-permitted facility, but it
does provide post-secondary treatment. The in-plant water is used primarily for the following:

e Approximately 60% of the in-plant water is pass-through cooling water for the on-site
cryogenic system which extracts pure oxygen for process use from ambient air. Following
circulation through the cryogenic system, the cooling water is returned to the ocean outfall
as secondary effluent for ocean discharge. Drum microscreening is the only supplementary
post-secondary treatment step used for the cryogenic cooling water.

e Approximately 40% of the in-plant water is high-pressure effluent (HPE) process water for
the treatment processes, primarily chemical dilution water to attain the required dilution
ratios for the treatment chemical solutions. HPE is also used for on-site hose-down and
wash-down water. Secondary effluent used for HPE process water undergoes the post-
secondary treatment steps of drum micro-screening and pressure sand filtration.

HTP is in the process of upgrading its service water treatment facility by expanding its capacity
from 14 mgd to 21 mgd and by adding more filters. Existing disk filters currently located at DCT in
Van Nuys will be moved by BOS to HTP and installed inside the service water facility at HTP.
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If the Scattergood-Hyperion Alternative Renewable Energy (SHARE) Power Generation Project
(discussed in Section 2.4.2) is implemented, the in-plant water use would increase to an estimated
35 mgd total, with approximately 20 mgd allocated for SHARE.

2.3 Current and Planned Infrastructure

The initial raw sewage discharge facilities were built in the 1890s. Since then there have been
numerous plant expansions and upgrades. In the 1990s, the plant was upgraded from an advanced
primary/ partial secondary plant to full secondary treatment. Construction of this upgrade was
completed in 1999.

2.3.1 Main Process Facilities

Table 2-5 is a summary of the main process facilities for HTP. The table contains basic information
on quantity, size, and design criteria of the process facilities.

Table 2-5: HTP Main Process Facilities

m

Headworks Screenings Removal
Type Mechanically Raked
Number 8 (2 slots for future)
Width 10 ft
100 mgd (each barscreen)
Design Capacity 800 mgd total peak wet weather flow
Historic high 1,100 mgd
Grit Basins
Capacity 1,000 mgd
Type Aerated
Number 6
Volume, each 22.5 ft x 150 ft x 15 ft deep
Primary Treatment Type Enhanced with ferric chloride and polymer addition
Clarifiers Battery A
Number 4
Area 56.5 ft x 300 ft
Water Depth 15.1 ft
Capacity
Battery B
Number 4
Area 56.5 ft x 300 ft
Depth 15.1ft
Number 2
Area 60 ft x 300 ft
Depth 15.1 ft
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m

Capacity
Battery C
Number 4
Area 56.5 ft x 300 ft
Depth 15.1 ft
Number 1
Area 60 ft x 300 ft
Depth 15.1 ft
Capacity
Battery D
Number 12
Area 17.5 ft x 300 ft
Depth 15 ft
Capacity
Intermediate Type Screw pump
Pump Station Number 8 duty, 1 standby, 1 maintenance
Diameter 150 inch
Capacity 100 mgd (each)
Conventional Conventional Oxygen Reactors
Oxygen Type High Purity Oxygen
Reactors/Selec Number of Modules 9
tor Modified Number of Trains per Module 3
Oxygen Number of Mixing Cells per Train | 5
Reactors Size of Mixing Cells 54 ft x 54 ft x 25 ft
Aerators per Train 5 conventional, 3 selector
Secondary Modules 9
Clarifiers # of Clarifiers/Module 4
Number 36
Diameter 150 ft
Side Wall Depth 12 ft
Surface Area per Clarifier 17,670 ft?
Effluent Number of Pumps 5 (3 duty, 2 standby)
Pumping Plant | Type Variable Speed Centrifugal
Facilities Motor Horsepower, each 2,500 HP
Capacity 180 mgd (Maximum Capacity @ 64 ft TDH for each)
Sludge Sludge Thickening
Thickening Capacity 2,500 lIbs/hr each
Type Centrifuge
Capacity 40,000 gallons Storage Capacity
Number 8 duty, 3 standby, 1 maintenance
Feed Rate 300 to 1,000 gpm
Power 300 hp each
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m

Chemical Conditioning

Cationic Polymer

Number of Digesters
Operating Status
Diameter

Battery D1, D2, and E
Capacity

Type

Number of Digesters
Configuration
Operating Status
Feed Mode Digesters
Batch Mode Digesters
Diameter at Belt
Center Depth

Storage Tank Capacity 40,000 gal
Anaerobic Battery A, B, and C
Digestion Capacity 2.3 MG, each
Type Cylindrical Shape, Fixed Cover, Gas Mixing

18
Currently off-line
110 ft

2.5 MG, each

Modified Egg, Mechanical Mixing,

Pump Recirculation System

18 (20 with the 2 blend tanks at Battery E)
3 batteries with 6 digesters each
Thermophilic, batch mode

16

4

85 ft

110 ft

Source: IRP, 2005

2.3.2 Recently Completed Upgrades or Improvement Projects

The following recent plant upgrades have been implemented at HTP:

e Primary Clarifier Batteries A, B, and C have been refurbished. As of October 2009, the
refurbishment of Batteries A and B is complete, and the refurbishment of Battery C is
nearing completion. The primary refurbishment activity has been the replacement of the
top half of the concrete walls in the primary clarifiers, which have exhibited significant
concrete corrosion due to the presence of hydrogen sulfide and other corrosive gases.
Primary Battery D is newer than Batteries A through C and does not require a concrete

upgrade.

e Three primary solids thickening centrifuges have been installed.

2.3.3 Planned Capital Projects

The following near-term capital projects are planned for HTP:

e Creation of the Environmental Learning Center (ELC), an interpretive center which will
provide public education about how urban activities affect the environment, with exhibits
on the City’s water, stormwater, wastewater, recycled water, and solid waste/recycling
programs. The ELC will be housed inside the former Administration Building, which is
located just southeast of the main plant entrance on Vista del Mar and Hyperion Way. The
ELC will also include a wetland demonstration exhibit, which will occupy the existing

=CDM
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outdoor gravel area located just east of main plant entrance. The ELC is currently in
construction.

e Expansion of the service water facility to add 7 mgd of capacity, which will increase the
overall treatment capacity of the facility from 14 mgd to approximately 21 mgd. The main
component of the expansion is the transfer and installation of some existing disk filters from
DCT. Additional service water treatment capacity is required to provide cooling water for
the SHARE Project. BOS projects that the facility will need to be expanded to a screening
capacity of about 35 mgd to provide enough cooling water to the SHARE Project while
maintaining in-plant uses.

e Biofilter/odor control project near the digesters
e Replacement of the EPP discharge header

e Replacement of the Distributed Control System
¢ Digester gas handling improvements

e New grit and screenings handling facilities

2.4 Operational Issues

2.4.1 Population Projections and Influent Flow Estimate

HTP is experiencing a decrease in the average annual influent flowrate which has amounted to
approximately 33 mgd over the seven-year period between 2002 and 2009. BOS attributes this
decrease to three factors:

¢ The increase in effectiveness and coverage of increasingly stringent municipal water
conservation efforts and water use restrictions in the City of Los Angeles.

e Gradual recent reductions in industrial water use which BOS attributes to intentional cost-
saving measures by private-sector industries that rely heavily on water use.

e Decrease in inflow and infiltration (I/I) during wet weather events, as the result of
collection system improvements.

Wastewater flow projections through 2040 for the entire HSA, including individual projections for
DCT, LAG, and HTP, can be found in Task 5.1.1 Wastewater Flow Projection Draft TM
(RMC/CDM, 2009a). For the Year 2040, the predicted population of the HSA tributary to HTP is
4,167,000 inhabitants. The projected 2040 ADWF for HTP is 301 mgd.

2.4.2 Issues with Age/Condition of Existing Infrastructure

There are no major issues with condition or obsolescence of the main process facilities at HTP.
There are issues with the condition of the old circular-style digesters. Of these eighteen digesters,
six (Battery A) have been converted to emergency storage of digested sludge, and the other twelve
are abandoned. The Battery A digesters provide about one week of emergency storage of digested
sludge. HTP has no immedjiate plans to perform any major improvements or upgrades to the
twelve abandoned circular digesters; however, the footprint occupied by the Battery C digesters has
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been considered for long-term future installation of additional egg-shaped digesters. According to
BOS, new egg-shaped digesters will not be required for quite some time, especially since the plant
currently has adequate digester capacity and a declining influent flowrate. HTP processes all the
sludge generated within the HSA, so additional digesters will only become necessary as the
population grows.

There are also two existing abandoned processes at HTP:

e Carver-Greenfield: The Carver-Greenfield sludge dewatering and incineration facilities
which are no longer in service. There are no plans to return these facilities to service and no
expressed interest in doing so.

e Electrical Recovery Building: The electrical generation facilities within the Energy Recovery
Building. These facilities are abandoned in place, but there is a plan to install new gas
turbine generation facilities within the same building as part of the SHARE project. The
purpose of the SHARE project is to use the onsite digester methane as a fuel source to
provide annual electricity production matching the average HTP power consumption of 21
MW. It is estimated that to achieve the 21 MW average power production, the methane
source will need to be supplemented with natural gas at an approximate ratio of 3 parts
methane to 1 part natural gas. Currently, the methane from the HTP digesters is piped
offsite to the SGS to heat boilers that produce steam for the generation of electricity.

2.4.3 Optimization of Oxygenation and Secondary Clarifier Performance

HTP has occasional permit limit exceedances for turbidity, settleable solids, and suspended solids
in the secondary effluent. There have been very recent violations (Summer 2009) for effluent
settleable solids. The following measures have recently been enacted to improve solids removal in
the secondary clarifiers:

¢ Adding cationic polymer to the return-activated sludge (RAS) in Modules 7 and 8.

e Partitioning the oxygen reactors in Modules 3, 5, and 7 to add anoxic pre-selector tanks for
the purpose of reducing filamentous bacteria for better secondary clarifier performance. An
unanticipated result of this modification has been that the lack of filaments increases the
effluent turbidity. The shortage of filaments has hindered the formation of floc. To correct
this problem, BOS staff has been doing full-scale testing of selected individual oxygen
reactors in an attempt to produce at least a small amount of filamentous bacteria and
enhance floc formation. This full-scale testing has included a “microaeration” project which
is intended to create small amounts of filaments by bleeding oxygen into the pre-selector
tanks. The testing has also included bypassing a percentage of the reactor influent directly
into the main oxic zone of the reactors. The intent of this partial bypass is to produce trace
amounts of filaments in the downstream clarifiers to promote better settling.

¢ Installing 36 individual secondary effluent flow meters, one on each of the 36 secondary
clarifiers. The purpose of these meters is to regulate the flow to individual clarifiers.

e WBMWD is beginning a pilot project that will measure the effectiveness of adding ferric
chloride to the Module 7 & 8 secondary clarifiers for the purpose of reducing secondary
effluent turbidity.
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HTP’s permit has been revised to include a water quality performance goal of 36.3 mg/L for
ammonia nitrogen. The performance goal is not an enforced effluent limit. The current HTP
secondary process provides very little nitrification; consequently, most of the influent ammonia
ends up unconverted in the secondary effluent. The only way to lower effluent ammonia would be
to nitrify by raising the Mixed-Liquor Suspended Solids (MLSS) in the oxygen reactors and increase
oxygen input to the oxygen reactors. It is also possible that additional oxygen reactors would need
to be put into service. Currently less than half of the available oxygen reactors are actually
operating.

WBMWD has engaged in collaborative planning with BOS and BOE to improve solids removal at
HTP. WBMWD has a vested interest in lowering turbidity and TDS in the HTP effluent to
maximize the effectiveness of its own treatment process at WBWRP. This collaborative planning
effort includes enactment of the following measures:

Developing a water quality specification with constituent requirements for secondary
effluent used for recycled water production.

e Experimenting with the number of oxygen reactors in service at HTP. WBMWD is in
ongoing discussions with BOS and BOE to identify the optimum number of oxygen reactors.
Currently, only 12 reactors out of 27 are in service.

e Adding ferric chloride to the clarifiers in Modules 7 and 8. These two modules contain four
clarifiers that provide the majority of the secondary effluent to WBMWD. This design-build
project recently got underway and is being funded by WBMWD.

e Automating HTP sluice gates to lower the TDS of secondary effluent entering the West
Basin Pump Station. Automation allows gates installed in the primary tanks to divert
higher salt loads into Primary Battery A, so that higher-TDS flow is directed away from
Modules 7 and 8 and into the ocean outfall.

WBMWD is also considering implementing ozonation at WBWRP. The current study underway
evaluates the addition of ozone just upstream of the MF membranes, many of which are operating
at 50% flux. The purpose of the ozonation would be to enhance removal of organics which
contribute to a reduction in membrane flux.

2.4.4 Summary of Under-Utilized Space On-site

Figure 2-10 shows the locations of under-utilized space on the HTP site, as identified by BOS staff.
The figure also shows portions of the site that represent main utility corridors. The following
potential locations for future treatment infrastructure have been discussed (see Table 2-6):

e Power and Blower Building (PBB): This building is located just east of the Technical
Support Facility (the Technical Support Facility is the main administrative office building
for City staff at HTP). Currently the PBB is used only for mechanical /maintenance
shopwork and storage, but BOS staff has indicated that it could be used for future process
equipment, because none of the current uses are considered critical (approximate area:
33,200 ft2, 0.76 acres). In the past BOS has discussed the possibility of replacing this building
with a parking structure.
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e Parking Lot: This lot is located north of the oxygen reactors and south of the Intermediate
Pump Station (IPS) (approximate area: 106,600 ft2, 2.45 acres). Because the capacity-limiting
process at HTP is secondary clarification, it is conceivable that this parking lot could be used
for future secondary clarifiers. However, BOS staff is hopeful that current process
improvements and operational experimentation to improve clarifier effluent turbidity, along
with declining influent flowrate, will render additional secondary clarifiers unnecessary. As
such, there is the possibility that this parking lot could be used for future treatment facilities.

e Older Circular Digesters: This area is occupied by the twelve existing unused circular
digesters located at the north end of the HTP site (approximate area: 236,800 ft2, 5.43 acres).
There are a total of eighteen digesters of this variety, but six of these digesters (Battery A)
were recently converted to emergency storage of digested sludge. Although BOS has
mentioned the possibility of future egg-shaped digesters replacing Battery C, this is
considered a long-term future project, especially given the fact that the influent flowrate is
declining.

e Carver-Greenfield Building: This area contains the buildings housing the now-defunct
Carver-Greenfield process equipment and energy recovery equipment (approximate area:
43,200 ft2, 0.99 acres). The Energy Recovery Building has a designated near-term future use
for the SHARE project, discussed in Section 2.4.2 of this TM. The Old Dewatering Building,
which contains the unused Carver-Greenfield drying and incineration equipment, also
contains dewatered sludge cake storage which is not used, but could be used if the storage
tanks were upgraded and insulated. BOS sees a potential need to upgrade the cake storage
facilities, since there has been regularly occurring bacterial re-growth in the Class A sludge
following thermophilic digestion. If the existing cake storage tanks are upgraded and
insulated to allow stored cake to retain heat, then bacterial re-growth would be reduced.

e Future Process Stacking above Primaries: BOS suggested that for future treatment
facilities, stacking process membranes or process equipment on top of the existing primary
clarifiers is a possibility. If future treatment at HTP is implemented on a large scale using
multi-level process stacking, BOS considers the existing primary clarifiers to be much more
viable for this purpose than the existing oxygen reactors (approximate area: 310,600 ft2, 7.13
acres).

HTP currently operates with only about 50% of its oxygen reactors in service. There are 27
oxygen reactors, and the plant typically operates with 12 in service. However, BOS prefers
not to use the space occupied by unused oxygen reactors for future treatment facilities.
Additional oxygen reactors would need to be put back in service if HTP ever converts to full
nitrification, a possibility if more stringent ammonia or nitrogen effluent limits are imposed.
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Table 2-6: HTP Potential Locations for Future Treatment Infrastructure

Location Estimated Area

e

Power and Blower Building 0.76 33,200
Parking Lot 2.45 106,600
Digesters Batteries Band C 5.43 236,800
Carver-Greenfield 0.99 42,200
Future Processing Stacking above Primaries 7.13 310,600

Total 16.76 729,400

Assuming that area for Digester Batteries B and C and the area above the Primary sedimentation
tanks are used for the siting advanced wastewater treatment facilities (MF/RO/AOP),
approximately 12 acres of space is available. Using the double deck (stacked) layouts for this
process train developed in the Site Assessment TM in Task 1.5 (for DCT), approximately 200 mgd of
additional advanced treatment could be installed, assuming a single level of construction. [This is a
preliminary, order of magnitude estimate that requires further assessment in Task 4.2 Identification
of Projects.]
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2.4.5 Potential Future Operational Storage/Equalization Needs

Future treatment production at HTP may require equalization (EQ), either secondary EQ, tertiary
EQ, advanced tertiary EQ, or some combination thereof.

Secondary EQ may be needed if future treatment facilities exceed 60 mgd in capacity. Because the
nighttime minimum hourly influent flow is about 60 mgd, running AWT facilities at a flow greater
than 60 mgd would require day-time EQ storage of secondary effluent, when HTP hourly flows
exceed treatment capacity. The potential need for tertiary or advanced tertiary EQ would be
dependent on the specific size and timing of future recycled water demands. This will be
investigated in Task 4b.

HTP currently has emergency storage consisting of large 10 MG below-grade, open-top rectangular
concrete basins. BOS staff report that this basin has been used only once in recent memory, when
the IPS failed to pump. On this occasion, primary effluent was diverted to the emergency storage
basin. BOS staff estimates that the usage interval of the emergency storage is “about once every ten
years”. Implementing future treatment at HTP will not create a need for additional influent EQ or
emergency storage.

2.4.6 Means of Failsafe Disposal and Relationship to Future AWT Facilities

Every wastewater treatment plant must have a means of failsafe disposal, which is defined as the
reliable means by which the facility can dispose of its influent under all anticipated circumstances
including rainfall events, power outages, and peak flows. The failsafe disposal method for HTP is
treatment of the influent and subsequent disposal of secondary effluent through the ocean outfall.
The plant also has the capability of discharging primary effluent to the ocean, but this has not taken
place at all in the last seven years. Because ocean discharge of secondary effluent periodically
requires effluent pumping, the EPP is on standby power.

Future treatment facilities, whether they are conventional facilities, membrane facilities, or a
combination of both, will most likely not be a means of failsafe disposal for the plant because of the
need to dispose of very high flow rates during peak wet weather events. The ocean outfall and EPP
have a combined discharge capacity of approximately 720 mgd. Peak wet weather flows in excess
of 720 mgd are intended to be discharged using the one-mile outfall and/or equalized with the
existing emergency storage. If future treatment facilities are implemented at HTP, the outfall will
still be needed for peak flow disposal and for discharge secondary effluent when the AWT facilities
are not in operation.
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3. Los Angeles Glendale Water Reclamation Plant
3.1 Background

3.1.1 General

The Los Angeles-Glendale Water Reclamation Plant (LAG) began operation in 1976. In 1986, the
plant began full-capacity operation at or near its rated average dry weather capacity of 20 mgd.

LAG is located in the City of Los Angeles approximately 8.5 miles north of the downtown business
center, just east of Griffith Park (see Figure 3-1). The cities of Los Angeles and Glendale are each
50% owners of the facility. The City of Los Angeles operates LAG. Each of these two cities is
entitled to 50% of the plant capacity. The City of Pasadena has purchased the right to 60% of
Glendale’s capacity (30% of total plant capacity), though these rights are not currently exercised.

The 18.3-acre LAG site is bounded on the western edge by the Los Angeles River. LAG is a satellite
plant that was originally built as a “hydraulic relief” plant to decrease sewer flow in the
downstream collection system, thereby decreasing sewer flow to HTP. LAG has a permitted
capacity of 20 mgd and is currently operating at an average influent flowrate of 17.6 mgd (January
2008 through December 2008). Tertiary effluent from LAG is sent to the Los Angeles River and to
two recycled water distribution systems, one belonging to LADWP and the other belonging to
Glendale.

Although LAG was originally constructed as a hydraulic relief plant, continuous declines in overall
collection system flowrates and construction of new large diameter sewers no longer require it to
operate as a hydraulic relief plant. BOS staff has stated that if the plant were shut down, the
downstream sewer leading to HTP would most likely not have any bottleneck issues at current
collection system flowrates. BOS describes LAG as being driven by reclamation needs, both
existing and future.

Figure 3-1 shows the general location of the LAG site.
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Figure 3-1: LAG Site Location

Source: Google Earth Pro, 2009

3.1.2 Source of Influent

LAG has a service area of approximately 32.9 square miles. LAG serves the cities of Glendale and
Burbank and the unincorporated areas of Los Angeles County which are connected to the City of
Glendale sewer system, including portions of La Crescenta and Montrose. Influent sewage from
the San Fernando Valley is also received from the North Outfall Sewer, which passes in close
proximity to LAG on its downstream run to HTP. The influent at LAG is approximately 80%
municipal sewage and 20% industrial sewage.
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3.1.3 Discharge Locations and Quantity

LAG produces tertiary effluent compliant with Title 22 standards for disinfected tertiary recycled
water, in addition to meeting numerous other effluent constituent limits in LAG’s NPDES permit.
LAG effluent is discharged to two locations:

e The recycled water distribution systems belonging to LADWP and City of Glendale. There
are two separate recycled water pump stations on the treatment plant site. One is operated
by LADWP and feeds the LADWP recycled water distribution system; the other is operated
by City of Glendale and feeds the Glendale recycled water distribution system. The current
maximum monthly recycled water usage from LAG is about 6 mgd, with maximum daily
recycled water use at about 9 mgd.

o Effluent that is not pumped to the recycled water distribution system or recirculated for in-
plant uses is discharged by gravity to the Los Angeles River. The effluent discharged to the
river has the same quality as the effluent sent to the recycled water distribution system,
except that the river effluent undergoes dechlorination prior to river discharge. Daily river
discharge fluctuates based on recycled water demand and ranges from a daily flow of 11.2
mgd to a daily flow of 19.8 mgd.

All primary and secondary sludge generated at LAG is piped by gravity back to the sewer, which
conveys the sludge downstream to HTP.

3.1.4 Main Permitted Effluent Constituent Limits

LAG operates under NPDES Permit No. CA0053953, which was promulgated by California
Regional Water Quality Control Board (CARWQCB) Order No. R4-2006-0092 dated September 28,
2006 (revision dates November 27, 2006 and December 14, 2006). This Board Order lists the
permitted capacity as 20 mgd. The effluent discharge limits are contained in an attachment to this
order entitled “Fact Sheet”.

Table 3-1 is a summary of the effluent constituent limits from the LAG NPDES Permit.

Table 3-1: LAG NPDES Effluent Constituents Limits

Constituent Units Monthly Average Weekly Average Daily Maximum

Ammonia Nitrogen mg/L 2.2 - 7.8

BOD mg/L 20 30 45
Ibs/day 3,340 5,000 7,510

Chloride mg/L 190 -- --
Ibs/day 31,700 -- --

Fluoride mg/L 2.0 -- --
Ibs/day 334 -- --

MBAS mg/L 0.5 -- --
Ibs/day 85 -- --

Nitrite (as N) mg/L 0.9 - -
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Constituent Units Monthly Average Weekly Average Daily Maximum
Nitrate (as N) mg/L 7.2 - -
Oil & Grease mg/L 10 -- 15

Ibs/day 1,670 -- 2,500
pH Within limit of 6.5 to 8.5
Settleable solids ml/L 0.1 -- 0.3
Sulfate mg/L 300 -- --
Ibs/day 50,040 -- --
Suspended Solids mg/L 15 40 45
Ibs/day 2,500 6,680 7,510
Temperature °F 68 °F - 86 °F
Total Dissolved Solids mg/L 950 -- --
Ibs/day 158,500 -- --
Total inorganic nitrogen mg/L 7.2 -- --
Total Residual chlorine mg/L -- -- 0.1
Turbidity® NTU - - 2

IThe turbidity shall not exceed a daily average of 2 NTU and 5 NTU more than 5% of the time (72 minutes) during any 24
hour period (pg F-43)

Source: Fact Sheet for Waste Discharge Requirements for LAG, rev 12/14/06; Additional LAG Effluent constituents are
shown in Appendix C.

3.2 Current Flows and Quality

3.2.1 Flow Schematic and Hydraulic Profile
Figure 3-2 shows a generalized flow schematic of LAG.

Figure 3-3 shows a generalized hydraulic profile of LAG. As shown in the profile, the plant has
three pumping locations: the influent pumps which lift raw sewage into the primary clarifiers, the
filter pump station which pumps secondary effluent to the tertiary filters, and the recycled water
distribution pumps which convey tertiary effluent to the distribution systems operated by Glendale
and LADWP. Flow through the remainder of the plant processes is by gravity, including a gravity
discharge to the Los Angeles River.

LAG has a permitted ADWF capacity of 20 mgd. BOS considers the limiting factor on capacity to
be the secondary clarifiers. However, unlike HTP there have not been any recent effluent violations
at LAG that result from poor secondary clarifier performance.

November 2, 2009 (ADMIN DRAFT) ¢ 43

in association wi



Los Angeles-Glendale
Water Reclamation Plant
Figure No. 3-2

in association with

RMC o

Source: City of Los Angeles Integrated Resource Plan (IRP), 2005




Los Angeles-Glendale Water Reclamation Plant
Hydraulic Profile
Figure No. 3-3

Not to Scale

in association with m

Source: As Built LAG, 2008




THIS PAGE IS INTENTIONALLY LEFT BLANK



Wastewater Treatment Technical Memorandum ADMIN DRAFT
City of Los Angeles Recycled Water Master Plan

3.2.2 Influent Flows and Quality

Table 3-3 shows current influent monthly flows for the 2.5 year period between January 1, 2007 and
July 31, 2009. Weather data was obtained from January 1, 2007 to June 30, 2009.

Table 3-2: LAG Influent Flows
January 2007 through July 2009

Parameters MGD
Permitted Tertiary Treatment Capacity (ADWF) 20
Average Daily 17.7
ADWF! 16.8
Peak Recorded Hourly Wet Weather Flow (November

25.1

2007)
Peak Recorded Hourly Dry Weather Flow (11/16/2008) 22.2
Minimum Known Hourly Night-time Flow (Multiple 01
Days) '

Source: BOS, August 2009
1 ADWEF is from March 1, 2008 through October 31, 2008

Table 3-3 shows influent quality data for the 12-month period between September 2008 and August
2009.

Table 3-3: LAG Influent Quality
September 2008 through August 2009

Parameters Average Maximum Daily

BOD mg/L 854 2,420

TSS mg/L 818 3,500
| BOD loading Ibs/day 139,894 411,112 |
| TS loading Ibs/day 133,834 467,880 |

Source: BOS, August 2009

Figure 3-4 shows influent quality trends for BOD and TSS over the 11-month period between
September 2008 and July 2009. The design criteria for the influent BOD and TSS concentrations are
200 mg/L and 250 mg/L, respectively (IRP, 2005). The data is presented in both mg/L and
Ibs/day. BOD loading appears to peak at approximately 411,112 Ibs/day, and the design BOD
loading capacity for the current plant is approximately 33,360 lbs/day. TSS loading peaks at
approximately 467,880 lbs/day, and the design TSS loading capacity for the current plant is
approximately 41,700 Ibs/day. The plant is operating significantly above its nominal BOD and TSS
solids loading capacities.
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Figure 3-4: LAG Influent Quality
Monthly Averages for BOD and TSS
September 2008 through July 2009

Source: BOS, August 2009

This data shows that BOD and TSS loading far exceed the plant’s design loading capacity.
However, conversations with BOS indicate that a significant percentage of the influent BOD is
settable and is removed in the primaries. In fact, so much BOD is removed in the primary clarifiers
that the primary effluent BOD is only about 190 mg/L on average. The plant actually takes
primary clarifiers out of service to provide a sufficient, minimum level of BOD for operation of the
denitrification process which is needed for compliance with the effluent limit of 7.2 mg/L for
nitrate.

The high particulate matter in the plant influent stream is attributable to a new gate structure
completed in September 2008 which pulls underflow from the North Outfall Sewer. The underflow
has already undergone a degree of settling and solids concentration in the pipeline prior to the
diversion to LAG.

A matter of some speculation on the part of BOS staff is the degree to which the discharge of
primary and secondary sludge from DCT increases the BOD and TSS of the LAG influent. BOS
speculates that there is limited influence, since the majority of the DCT waste activated sludge goes
to the La Cienega San Fernando Valley Relief Sewer, bypassing LAG on its way to HTP.
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The plant is not currently experiencing any issues with process upsets due to industrial waste in the
plant influent. However, in the past the plant had a recurring process upset involving ethanol from
a pharmaceutical company. This problem has been corrected by constructing a new bypass sewer
for this discharger. Currently sewage from this discharger is bypassed to the downstream sewer
and HTP.

Seasonal Influent Flows

Figure 3-5 shows daily average influent flows at LAG for the 12-month period between August
2008 and July 2009.

Figure 3-5: LAG Monthly Average Influent Flows
August 2008 through July 2009

Source: BOS, August 2009

Diurnal Influent Flows

LAG is a hydraulic satellite plant that attempts to maintain a relatively constant “base load”
flowrate. Typical diurnal data from July 2009, Figure 3-6, reflects a constant influent flow rate of
approximately 21 mgd, with lower flows experienced during the early morning hours of
approximately 2:00 am to 7:00 am. For the majority of the day, the influent pumps are meeting a
constant flow setpoint. The early-morning drop in flow begins when the influent pumps switch to
level control, after the declining flow in the North Outfall Sewer causes the wet well operating level
to drop. During these hours, the variable-speed influent pumps turn down to maintain a minimum
wetwell level.

Measured historical peak wet weather flow at the plant is approximately 30 mgd.
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Figure 3-6: LAG Diurnal Dry Weather Influent Flows

Source: BOS, August 2009
(1) Weekday: Wednesday, July 29, 2009
(2) Weekend: Sunday, July 26, 2009

3.2.3 Secondary Effluent Flows and Quality

Because LAG does not have a secondary effluent discharge, there is a limited quantity of secondary
effluent quality data available. Table 3-4 is a summary of the available secondary effluent quality
data for LAG.

Table 3-4: LAG Secondary Effluent Quality
September 2008 through July 2009

NPDES Effluent
Parameters Average Constituent Limits
Monthly Average

BOD mg/L 4.1 20
TSS mg/L 5.2 15
Nitrate as N mg/L 5.4 7.2
Ammonia Nitrogen mg/L 0.1 2.2
Total Phosphorus mg/L 2.0 No Limit
Turbidity NTU 2.4 2

Source: BOS, August 2009

3.2.4 Tertiary Effluent Flows and Quality

Table 3-3 shows current tertiary effluent flows for the 12-month period between September 2008
and August 2009.
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Table 3-5: LAG Flow Summary
January 2008 through December 2008

Parameters | MGD
Permitted Title 22 20
Tertiary Capacity (MGD)
Average Daily Influent Flow 17.6
Average Flows to LA River 12.8
Max Daily Flow to LA River 19.8
Min Daily Flow to LA River 5.6
Flows to Recycled Water Uses
Average Daily 3.8
Max Daily 8.8
Min Daily 1.0

Source: BOS, August 2009
Table 3-6 is a summary of the principal permitted constituents for the tertiary effluent. These
quality results pertain to both plant discharges: pumped recycled water and LA River discharge.
The only measurable difference in quality between the two discharges is chlorine residual. The LA
River discharge is dechlorinated before discharge to eliminate the chlorine residual. An expanded
water quality table for LAG can be found in Appendix D.

Table 3-6: LAG Tertiary Effluent Quality
January 2008 through December 2008

Parameters Units Average

BOD mg/L <3
TSS mg/L 1.4
Nitrate as N mg/L 5.8
Total Phosphorus mg/L 1.8
TDS — Average mg/L 720

Maximum mg/L 832
Turbidity NTU 1.0
Temperature °F 76"
Total Fecal Coliform MPN/100 mL 3.6"
Total Chlorine Residual mg/L 5.1°
pH 7.2

Source: Los Angeles-Glendale 2008 RWQCB Annual Monitoring Report
Notes: 'Data from September 2008 through August 2009 (BOS, August 2009)
2Recycled water only

Los Angeles River Discharge Flows

Figure 3-7 shows the monthly average flows to the river for the 12-month period between January
2008 and December 2008. Daily discharge to the LA River ranges from 5.6 mgd to 19.8 mgd.
Monthly average discharge to the LA River ranges from 8.5 mgd to 17.5 mgd.
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Figure 3-7: LAG Tertiary Effluent Deliveries
January 2008 through December 2008

Source: BOS, August 2009

Recycled Water Distribution Flows

Figure 3-7 also shows the monthly average recycled water flows delivered to the recycled water
distribution system and in-plant uses for the 12-month period between January 2008 and December
2008. The maximum seasonal distribution system flows occur during the summer when irrigation
demand is the highest.

3.2.5 In-plant Flows

LAG uses a daily average 1.05 mgd of chlorinated tertiary effluent for in-plant uses including
chemical dilution, on-site irrigation, and spraydown/washdown. The pressure for this in-plant
system is provided by an on-site booster station that pulls suction from the main process flow just
downstream of the chlorine contact basin. The in-plant high-pressure effluent system also has a
back-up feed from the recycled water distribution zone served by the Griffith Park 2.0 MG recycled
water tank. There is very little seasonal fluctuation in the in-plant demands; the average monthly
demand for 2008 ranged from 0.96 mgd to 1.12 mgd.

November 2, 2009 (ADMIN DRAFT) & 52



Wastewater Treatment Technical Memorandum ADMIN DRAFT
City of Los Angeles Recycled Water Master Plan

3.3 Current and Planned Infrastructure

The initial plant facilities went into service in 1976. Most of the main plant facilities date back to the
original plant construction in 1976.

3.3.1 Main Process Facilities
Table 3-7 summarizes LAG’s main process facilities.

Table 3-7: LAG Main Process Facilities

Process Description

Headworks Screens
Type Mechanically Raked Climber
Number 2 (1 duty, 1 standby)
Design Capacity 30 mgd (each)
Grit Pumps
Number 1
Capacity 300 gpm
Influent Pumps
Type Centrifugal, non-clog
Number 3 (1 duty, 2 standby )
Capacity, each 25 mgd
Flow Meters
Type Magnetic
Number 1
Capacity, each 40 mgd
Primary Clarifiers Total Capacity 74 mgd
Number 18 (16 duty, 2-off line)
Area 200 ft x 20 ft
Water Depth 12 ft
Surface Overflow Rate 1,150 gpd/ft?
Detention Period @ ADF 1.9 hours
Capacity, each 4.6 mgd
Aeration Tanks/ Aeration Tanks
Centrifugal Blowers Number 6 (5 duty, 1 offline)
Area 240 ftx 32 ft
Average Water Depth 16 ft
Centrifugal Blowers
Number 3
Type Centrifugal
Capacity, each 20,000 scfm
Final Clarifiers Number 44 (22 each phase)
Area 150 ft x 20 ft
Side Water Depth 12 ft
Surface Area per Clarifier 17,670 ft
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Process Description

Filter Pumping

Filtration

Chlorine Contact
Basins

Dechlorination

Coagulation Process

Phase |

Phase Il
Type
Number
Power
Capacity
Chemical
Volume of Storage Tank
Dual Media Filters
Number
Type
Diameter
Water Depth
Media depth — Sand
Media depth — Anthracite Coal
Filtration Rate
Deep Bed Rectangular Filters
Number
Media
Media Depth
Support Layer
Support Layer Depth
Area
Filtration Rate
Total Units (Dual Media plus Deep
Bed)
Number
Tank 1 Area
Tank 1 Ave Water Depth
Tank 2 Area
Tank 2 Avenue Water Depth
Detention Period at 20 mgd
Chemical Storage Tanks
Chemical
Number
Capacity
Chemical Metering Pumps
Chemical
Number
Capacities

Conventional Steel Chain and Sprockets
with Redwood Flights

Plastic Chain and Sprockets, with
Fiberglass Flights

Variable-Speed Filter feed pumps

3 (2 duty, 1 standby )

150 hp (each)

15,000 gpm (each)

Aluminum Sulfate

7,500 gallons

3

Sand/Anthracite Coal
40 ft

3 ft

12in

12in

3.7 gpm/ ft?

5

Sand

6 ft

Gravel
1.5ft

42 ft x 10 ft
3.3 gpm/ ft?

7 duty, 1 offline
2

177 ft x 65 ft

14 ft

215 ft x 66 ft

14 ft

3 hours

Sodium bisulfite
2
7,000 gal

Sodium bisulfite
4
68 gph per pump

Source: IRP, 2005

RMC
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3.3.2 Recently Completed Upgrades or Improvement Projects

The following significant process upgrades or improvements have been implemented recently at
LAG:

e The aeration basins were converted to nitrification-denitrification (NdN) in April 2007.
During this upgrade the aeration system was converted to a Modified Ludzack-Ettinger
(MLE) process whereby the aeration basins were subdivided into oxic (high dissolved
oxygen) and anoxic (low dissolved oxygen) zones to comply with a new RWQCB effluent
limit for nitrogen. The new requirements are 7.2 mg/L for Nitrite, 0.9 mg/L for Nitrate, and
2.2 mg/L for Ammonia Nitrogen (monthly averages).

¢ Anautomated diversion gate structure on the NOS was constructed and put into service in
September 2008. The high particulate matter in the plant influent is attributable to the fact
that the gate structure pulls underflow from the North Outfall Sewer which has already
undergone a degree of settling and solids concentration in the pipeline prior to diversion to
the LAG Headworks.

3.3.3 Planned Capital Projects

According to BOS, there are no near-term capital projects planned for LAG. However, LADWP has
performed some site investigation for possible consideration of a new recycled water tank just
south of the existing LAG site on property belonging to City of Los Angeles Department of
Recreation and Parks, shown on Figure 3-8. The tank would be located at the northwest corner of
the Recreation and Parks property.

Additionally, the Glendale-Burbank Interceptor Sewer (GBIS), which will run within close
proximity of the LAG site, is under design, and it may be possible to use this new trunk sewer as a
future source of influent for an expanded treatment capacity above 20 mgd.
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Figure 3-8: LAG Potential Recycled Water Storage Location

Source: Google Earth Pro, 2009
3.4 Operational Issues

3.4.1 Projected Influent Flow Estimate

Wastewater flow projections for LAG can be found in Task 5.1.1 Wastewater Flow Projection TM,
which predicts the change in collection system flowrates between now and 2040 (RMC/CDM,
2009a). For 2040, the projected ADWF for LAG is 32 mgd.

3.4.2 Issues with Age/Condition of Existing Infrastructure

BOS staff reports no significant degradation of existing structures or process equipment.
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3.4.3 Summary of Under-utilized Space On-site

Figure 3-9 shows the locations of under-utilized space on the LAG site, as identified by BOS staff.
The figure also shows portions of the site that represent main utility corridors. Potential locations
for future tertiary treatment infrastructure include the following:

¢ Pond and lawn: (approximate area: 216,400 ft2, 4.96 acres). This area is currently occupied
by grassy area and a 5 MG decorative pond which is formally known as a “chlorine
detention pond”. While the pond does provide some reduction in the chlorine residual
prior to river discharge, it serves no significant process purpose. This area has been
designated by BOS staff as space for the future build-out of the existing processes to 40 mgd.
BOS emphasized that they are open to utilizing a portion of this area for future advanced
treatment facilities for groundwater replenishment, but that expanding the existing process
to provide tertiary reclamation up to 40 mgd for irrigation purposes is a key priority from
the BOS perspective. Furthermore, BOS has suggested the possibility of replacing the
secondary clarifiers with microfiltration membranes as a potential space-saving measure.

o Parking lot at the northeast corner of the site: This area is currently occupied by an
existing electrical substation (approximate area: 15,000 ft2, 0.34 acres). BOS suggested this
area with the caveat that it contains significant buried underground electrical utilities in
certain locations.

e Future process stacking above primaries: (approximate area: 18,000 ft2, 0.41 acres).

Table 3-8: LAG Potential Locations for Future Treatment Infrastructure

Location Estimated Area

acres ft?
Pond and Lawn 4.96 216,400
Parking Lot 0.34 15,000
Future Processing Stacking above Primaries 0.41 18,000
Total 5.71 249,400

Assuming that the Pond and Lawn area are used for the siting advanced wastewater treatment
facilities (MF/RO/AOP), approximately 5 acres of land is available. Using the layouts for this
process train developed in the Site Assessment TM in Task 1.5 (for DCT), approximately 45 mgd of
additional advanced treatment could be installed, assuming a single level of construction. [This is
a preliminary, order of magnitude estimate that will be further assessed in Task 4.2 Identification of
Projects.]
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3.4.4 Potential Future Operational Storage/Equalization Needs

The existing chlorine detention pond is not intended for flow equalization, and the existing plant
does not rely on this pond for either process purposes or flow equalization purposes. Any flow
equalization that may occur in the pond is unnecessary from an operational standpoint.

LAG is a satellite plant that maximizes production up to its capacity except when flow in the North
Outfall Sewer is limited in the early morning hours. Addition of future equalization would serve a
useful purpose only in the following scenarios:

e Expansion of LAG above 20 mgd: In-plant operational storage of tertiary effluent would be
needed if LAG is expanded beyond its capacity of 20 mgd and if an advanced tertiary
process is added with a capacity exceeding the night-time minimum hourly available sewer
flows. This equalization would allow the new advanced tertiary process to run constantly
at capacity.

e Hourly recycled water demand fluctuation: Distribution system storage of tertiary treated
effluent could be required to meet hourly demand fluctuations for irrigation and industrial
uses. The amount of storage provided on-site needs to be coordinated with the amount of
storage provided off-site. While there is no amount of tertiary storage absolutely required at
the point of treatment, the LAG site is one of several possible locations within the
distribution system to provide operational storage. BOS reports that there is a significant
lack of existing operational storage to serve existing summertime recycled water demands
in the areas irrigated by LAG effluent.

¢ Groundwater recharge/injection demand fluctuations: Storage of advanced tertiary
product water could be required to meet hourly demand fluctuation for groundwater
recharge/injection uses. The fluctuation in hourly demands for groundwater uses is
anticipated to be much less than for irrigation and industrial uses. Depending on the
characteristics of the recharge/injection facilities, there may actually be no hourly demand
fluctuation whatsoever.

e Seasonal storage: Seasonal storage of recycled water for irrigation uses could be provided
using injection/recovery wells in local aquifers receiving LAG effluent.

3.4.5 Means of Failsafe Disposal and Relationship to Future Tertiary Facilities

It is anticipated that the LA River discharge will continue to function as the failsafe disposal
method for LAG. If the LA River discharge can be increased to 40 mgd, there will be little
anticipated need for an alternate means of failsafe disposal, and any future advanced tertiary
processes will not need to function as failsafe disposal.
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4. Terminal Island Water Reclamation Plant
4.1 Background

4.1.1 General

Terminal Island Water Reclamation Plant (TIWRP) is located on a 22-acre site on Terminal Island in
the port area of San Pedro, within the City of Los Angeles, near the entrance to the Los Angeles
Harbor (see Figure 4-1). TIWRP has a permitted ADWF capacity of 30 mgd and is currently
operating at an average influent flowrate of 15.1 mgd for April through June of 2009. TIWRP treats
raw sewage from the Terminal Island Service Area (TISA). The treatment plant discharges
undisinfected tertiary effluent on a continuous basis through its permitted harbor outfall into the
Los Angeles Harbor, which is hydraulically connected by the harbor entrance to the Pacific Ocean.
TIWRP also has a 5.0 mgd capacity Advanced Wastewater Treatment Facility (AWTF), which
consists of microfiltration membranes, reverse osmosis membranes, and disinfection.

Figure 4-1: TIWRP Site Location

Source: Google Earth Pro, 2009
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4.1.2 Source of Influent

TIWRP’s service area includes the Los Angeles communities of Wilmington, San Pedro, Terminal
Island, and a part of Harbor City. The influent to TIWRP is approximately 50% municipal sewage
and 50% industrial sewage. The industrial component consists of waste from fish processing,
petroleum, and docking/storage facilities. BOS reports an ongoing gradual decline in the amount
of influent from industrial sources. This is partially attributed to the fact that many of the canneries
have gradually gone out of business. TIWRP receives its influent from four incoming sewer force
mains.

4.1.3 Discharge Locations and Quantity

Undisinfected tertiary effluent from TIWRP is discharged through the Harbor Outfall. The average
daily outfall discharge of conventional tertiary effluent is approximately 11.6 mgd, not including
brine disposal and advanced treated product water returned to the outfall. There is no clear
seasonal pattern to fluctuation in the ocean outfall discharge, since the AWTF flows in the last two
years have experienced a gradual decline resulting from operational issues and not from seasonal
demand fluctuation.

Advanced treated product water from the AWTF is pumped to injection wells that introduce the
water into the Dominguez Gap Seawater Intrusion Barrier and irrigation uses at the Harbor
Generating Station (HGS). Prior to injection, the advanced treated recycled water is blended with
potable water to meet the blending ratio requirements of the Title 22 permit. Excess RO product
water is dechlorinated and returned to the Harbor Outfall.

The main solids handling processes at TIWRP are thickening, thermophilic anaerobic digestion, and
dewatering. Dewatered solids meeting EPA Class A Biosolids requirements for land application
are trucked off-site to Kern County. A portion of the biosolids are pumped into 5,000-feet-deep
injection wells directly below the TIWRP site, as part of the Terminal Island Renewable Energy
(TIRE) Project, which is described further in Section 4.3.2 of this TM.

4.1.4 Main Permitted Effluent Constituent Limits

Table 4-1 is a summary of the principal effluent constituent limits from the TIWRP NPDES Permit
for discharge to the Harbor Outfall. Table 4-2 shows additional constituent limits from Regional
Board Order R4-2003-0025 for the advanced treated product water.

Table 4-1: TIWRP NPDES Effluent Constituents Limits

Constituent Units Monthly Average Weekly Average Daily Maximum

Total Ammonia - Summer mg/L 0.71 - 4.7

Total Ammonia - Winter mg/L 1.3 -- 8.4

BOD mg/L 15 30 40
Ibs/day 3,800 7,500 10,000

MBAS mg/L 0.5
Ibs/day 130 -- --
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m Monthly Average Weekly Average Dally Maximum

Oil & Grease mg/L
Ibs/day 2,500 -- 3,800
pH Within limit of 6.5 to 8.5
Settleable solids ml/L 0.1 -- 0.3
Suspended Solids mg/L 15 30 40
Ibs/day 3,800 7,500 10,000
Temperature °F < 100 °F at all times
Total Residual chlorine mg/L 0.5 -- 0.1
Turbidity NTU -- -- 2

Source: Fact Sheet for Waste Discharge Requirements for TIWRP, rev. 4/7/05
Note: The turbidity shall not exceed a daily average of 2 NTU and 5 NTU more than 5% of the time (72 minutes) during
any 24 hour period. Additional TIWRP Effluent constituents are shown in Appendix E.

Table 4-2: TIWRP Recycled Water Constituents Limits

Constituent Units Monthly Average Daily Maximum
Oil & Grease mg/L 10 15
Total Dissolved Solids mg/L 800
Chloride mg/L 250
Sulfate mg/L 250
Boron mg/L 1.5
Total Nitrogen® mg/L 10
Source: RWQCB No. R4-2003-0025; Water Recycling Requirements for Harbor Water Recycling Project, rev.

1/30/03
1Total nitrogen is sum of nitrite-N, nitrate-N, NH3-N, and organic-N.

In addition to the constituent limits above, the advanced treated product water must meet the
following requirements:

e Turbidity prior to disinfection shall not exceed 0.2 NTU more than 5 percent of the time
within a 24-hour period and 0.5 NTU at any time.

¢ Disinfection concentration time shall be at least 450 milligram-minutes per liter with a
modal contact time of at least 90 minutes.

e Total coliform bacteria shall not exceed a 7-day median of 2.2 Most Probable Number
(MPN) per 100 mL or 23 MPN for any individual sample.

¢ pH must remain between 6.5 and 8.5.

¢ Maximum contaminant levels and maximum action levels for California Department of
Public Health (CDPH) drinking water standards cannot be exceeded.

e The recycled water must not contain taste or odor-producing substances that affect the
groundwater beneficial reuse.

e The recycled water shall not cause a measurable increase in organic chemical contaminants
in the groundwater.
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4.2 Current Flows and Quality

4.2.1 Flow Schematic and Hydraulic Profile
Figure 4-2 shows a generalized flow schematic of TIWRP.

Figure 4-3 shows a generalized hydraulic profile of TIWRP. Supplementary pumping is provided
at the Filter Influent Pump Station, the Effluent Pumping Plant (EPP), the Microfiltration Feed
Pump Station, and the Product Water Pump Station. The EPP operates about 2 to 3 hours per day
during the highest hourly plant flows; the remainder of the time the outfall flows by gravity. The
Product Water Pump Station, located at the downstream end of the advanced tertiary process,
delivers advanced treated water to downstream uses including irrigation and the Dominguez Gap
Barrier injection wells.

4.2.2 Influent Flows and Quality

Table 4-3 shows current influent flows for the 12 month period between January 1, 2008 and
December 31, 2008. Weather data indicated a peak rainfall event in downtown LA during this
period was 1.8 inches occurring on December 15, 2008 (Weather Underground, 2009).

Table 4-3: TIWRP Capacity and Influent Flows
January 2008 through December 2008

Parameters [\ [c]»)
Permitted Tertiary Treatment Capacity (ADWF) 30
Current Influent Flows (MGD)
Average Daily 15.7
Max Daily 24.1
Min Daily 7.0
Peak Recorded Hourly Wet Weather (12/15/08) 32.6
Peak Recorded Hourly Dry Weather (9/9/2008) 29.5
Minimum Known Hourly Night-time (Multiple Days) 0.0

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment
IMinimum flow is 0.0 because all of the plant influent sewers are pumped force mains.
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Table 4-4 shows influent quality data for the 12-month period between January 2008 and December
2008.

Table 4-4: TIWRP Influent Quality
January 2008 through December 2008

Parameters ‘ Units Average Maximum Daily
BOD® mg/L 234 516

TSS? mg/L 200 912

TDS! mg/L 2,684 3,537
Ammonia Nitrogen® mg/L 28.1 86.8

BOD Ioading2 Ibs/day 30,345 67,770

TSS Ioading2 Ibs/day 25,853 122,359

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment

1TDS is calculated based on influent conductivity measurement using the following conversion

TDS (mg/L) = 0.65 Conductivity (ammo/cm).

2Max BOD mg/1 & tons/day (10/5/08), Max TSS mg/I and tons/day (9/30/08), Max Ammonia Nitrogen (5/4/08)

Figure 4-4 shows influent quality trends for BOD and TSS over the 12-month period from January
2008 to December 2008. The data is presented in both mg/L and Ibs/day. BOD loading appears to
peak at a maximum monthly average of about 34,000 Ibs/day, and the design capacity for the
current plant is approximately 78,000 Ibs/day (IRP, 2005). TSS loading peaks at a maximum
monthly average of about 31,000 Ibs/day, and the design capacity for the current plant is
approximately 84,000 Ibs/day (IRP, 2005).

Influent TDS averages 2,684 mg/L, which is much higher than the other wastewater plants owned
by the City. One possible reason for this unusually high TDS is that the influent force mains in the
Harbor area pass below the groundwater table and may be experiencing inflow and infiltration of
salt water. The reverse osmosis system is currently providing about 95% removal of TDS (influent
average of 2,684 mg/L to product water average of 141 mg/L).

Figure 4-4: TIWRP Influent Quality Monthly Averages
January 2008 through December 2008

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment
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Seasonal Influent Flows

Figure 4-5 shows daily average influent flows at TIWRP for the 12-month period between July 2008
and June 2009. To better quantify the overall influent flow trend at TIWRP, the graph was divided
into four three-month periods. This data shows that the influent flowrate at TIWRP appears to be
holding steady or declining very slightly. The three month averages over the 12-month period are
all within a narrow range between 15.1 mgd and 15.7 mgd.

Figure 4-5: TIWRP Daily Average Influent Flows
July 2008 through June 2009

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment

Diurnal Influent Flows

The daily fluctuation in hourly influent flows at TIWRP follows two general patterns: a typical
weekday diurnal flow pattern and a typical weekend diurnal flow pattern. Because all of the
influent enters the plant through pumped force mains, the diurnal variations are influenced by
pump station operations. Both of the generalized diurnal curves are shown in Figure 4-6.
Minimum hourly flows for the months of June and July 2009 occurred on weekdays; a typical
minimum hourly flow for June and July 2009 is 8.3 mgd. Maximum hourly flows for the months of
June and July 2009 occurred on weekends; a typical maximum hourly flow for June and July 2009 is
24.4 mgd.
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Figure 4-6: TIWRP Diurnal Dry Weather Influent Flows

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment
(1) Weekday: Wednesday, June 10, 2009
(2) Weekend: Sunday, July 19, 2009

4.2.3 Secondary Effluent Flows and Quality

Table 4-5 is a summary of the available secondary effluent data for the principal secondary effluent
water quality parameters measured at TIWRP.

Table 4-5: TIWRP Secondary Average Effluent Quality
January 2008 through December 2008

Parameters Average
BOD mg/L 7
TSS mg/L 12
Temperature °F 80.7
pH 7.4

Source: BOS, TIWRP Operations Daily Log, AWTF Operations Report

4.2.4 Tertiary Effluent Flows and Quality

Table 4-6 shows current tertiary effluent flows for the 31-month period between January 2007 and
July 2009.

=CDM
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Table 4-6: TIWRP Tertiary Effluent Flows
May 2008 through July 2009

Parameters | MGD
Permitted 30
Tertiary Capacity (MGD)
Average Daily Plant Flow 15.4
Max Daily 17.1
Min Daily 8.2
Average Daily Flow to Harbor Outfall 11.6
Average Daily Flow to Advanced Tertiary 3.8
Average Daily RO Product Water Flow 3.2

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment, monthly data

Table 4-7 is a summary of the available tertiary effluent data for the principal tertiary water quality
parameters measured at TIWRP.

Table 4-7: TIWRP Tertiary Effluent Quality
January 2007 through July 2009

Parameters Units Average
BOD mg/L 4.0
TSS mg/L 2.0
Nitrate as N mg/L 8.5
™ mg/L 10.2
TP mg/L NA
TDS — Average mg/L 2,868

Maximum mg/L 3,910
Turbidity NTU 0.7
Temperature °F 80.7

. MPN/

Total Fecal Coliform 100 mL NA
Total Chlorine Residual mg/L NA
pH 7.4

Source: BOS, TIWRP Operations Daily Log, Tertiary Effluent, AWTF Operations Report

Harbor Outfall Flows

The daily volume of flow discharged to the outfall consists of the tertiary effluent flow, minus the
amount of tertiary effluent flow pumped by the MF Feed Pump Station to the advanced tertiary
process, plus the brine discharged from the reverse osmosis membranes, plus a percentage of the
advanced treated product water which is wasted back to the outfall for operational reasons. The
average daily outfall flow is approximately 11.6 mgd, not including brine discharge and RO
product water that is returned to the outfall.

Figure 4-7 shows the monthly average flow discharged into the Harbor outfall for the 14-month
period between May 2008 and July 2009.
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Figure 4-7: TIWRP Harbor Discharge and Recycled Water Distribution
May 2008 through July 2009

Source: BOS, TIWRP Operations Daily Log, Summary of Overall Treatment

4.2.5 AWTF Effluent Flows and Quality

Table 4-8 shows current advanced tertiary effluent flows for the 17-month period between March
2008 and July 2009.
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Table 4-8: TIWRP Advanced Tertiary Effluent Flows
May 2008 through July 2009

Parameters ‘ MGD ‘

Permitted Title 22 Advanced 50
Tertiary Capacity (MGD) )
Current Title 22 Advanced
Tertiary Production (MGD)

Average Daily 3.2

Max Daily 5.3

Min Daily 0.0
Average Flow to RW Customers 2.7

Source: BOS, TIWRP Operations Daily Log, AWTF Operations Report

Table 4-9 is a summary of the available advanced tertiary effluent data for the principal advanced
tertiary water quality parameters measured at TIWRP. An expanded water quality table for TIWRP
can be found in Appendix F.

Table 4-9: TIWRP Advanced Tertiary Effluent Quality
March 2008 through July 2009

Parameters m Average

Nitrate as N mg/L 1.1
TN mg/L 6.0
TDS — Average mg/L 127.9
Maximum mg/L 266.5
Turbidity NTU 0.05
Temperature °F 75.2
Total Chlorine Residual ' mg/L 3.0
pH 7.4

Source: BOS, TIWRP Operations Daily Log, Tertiary Effluent, AWTF Operations Report

Recycled Water Distribution Flows

Figure 4-7 also shows the monthly average recycled water flows delivered to the recycled water
distribution system for the 14-month period between May 2008 and July 2009.

4.2.6 In-plant Flows

In-plant use of effluent at TIWRP is limited to spray-down water, tank cleaning water, and foam
control for the aeration basins. None of these uses are continuous.

4.3 Current and Planned Infrastructure

The initial raw sewage discharge facilities were built in the 1930s. Since then there have been
numerous plant expansions and upgrades. In 1996, the plant was upgraded from full secondary
treatment to tertiary treatment. Construction of a 5.0 mgd advanced tertiary treatment facility was
completed in 2001.
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4.3.1 Main Process Facilities
Table 4-10 summarizes TIWRP’s main process facilities.

Table 4-10: TIWRP Main Process Facilities

Process Description

Headworks

Screenings Removal

Type Mechanically Raked Climber
Number 2 (1 duty, 1 standby)
Design Capacity 30 mgd (each)
Grit Chamber
Type Aerated
Number 3
Area 10ftx 61 ft x 10 ft
Overflow Rate (2 Chambers) 45,100 gpd/ft2
Detention Time (3 chambers) 3.14 min
Primary Clarifiers Number 6
Area 20 ft x 250 ft
Water Depth 11.9 ft
Surface Overflow Rate 1,000 gpd/ft2
Detention Period @ ADF 2.14 hours
Capacity 30 mgd
Type Plastic Chain and Sprockets, with Fiberglass

Flights

Secondary Reactors/

Aeration Tanks

Centrifugal Process Type Conventional, 3 pass

Number 9

Area 30 ft x 300 ft

Average Water Depth 15 ft

Sludge Retention Time 5.5 hours

Design Capacity 30 mgd

Process Air Blowers

Type Centrifugal

Number 3

Capacity 36,600 scfm (each)
Final Clarifiers Number 18

Area 20 ft x 150 ft

Side Water Depth 12 ft

Surface Overflow Rate 555 gpd/ft’

Detention Time 2.9 hours

Design Capacity 30 mgd
Filtration System Type Multi-media Deep Filter Beds
(Tertiary Treatment) Number 16

,,,,,,,,,,, - CDM
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Process Description

Anthracite, Silica Sand, High Density San

Filter Media

Loading Rate

Design Capacity, ADWF
Design Capacity, PWWF

5 gpm/ ft* (max.), 2.3 gpm/ ft* (avg)
30 mgd (w/one filter out-of-service)
65 mgd (w/one filter out-of-service)

Advanced Treatment
(Reverse Osmosis)

Type

Number

Feed Water, Total Capacity
Product Water, Total Capacity

Thin Film, Spiral Wound, Cross Flow
Membrane

2

7.6 mgd

5.0 mgd

Effluent Pumping

Effluent Pumps

Hydraulic Detention Time

Hydraulic Capacity
WAS Thickener

Capacity

Type

Number of Tanks

Loading Rate
Sludge Dewatering

Capacity

Type

Number

% Solids in Wetcake

Plant Capacity 52,000 gpm, each
Type Centrifugal, Variable Speed
Number 2
Ocean Outfall
Capacity 66 mgd
Pipe Size 5,875 ft
Length 5,875 ft
Sludge Recovery Anaerobic Digesters
Type Egg Shaped Anaerobic Digesters
Number 4

15 days
1.38 MG

83,000 gallons

Circular Dissolved Air Floatation Tank
1

1.27 Ibs/hr/ ft?

2@90 gpm, 1@250 gpm
Centrifuges

4

2@22%, 1@25%

Source: IRP, 2005

4.3.2 Recently Completed Upgrades or Improvement Projects

TIWRP has a total of 4 egg-shaped anaerobic thermophilic digesters. The only recent plant upgrade
was the refurbishment of digesters 3 & 4 about 6-7 years ago.

TIWRP also recently began injecting a fraction of its biosolids to the Terminal Island Renewable
Energy (TIRE) Project, which involves deep well injection of up to 400 pounds per day of biosolids
with high pressure progressive cavity pumps to depths of about 5,000 feet below the site. The TIRE
facilities are located in a 0.5-acre area at the northwest corner of the TIWRP site.
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4.3.3 Planned Capital Projects
The following are planned capital improvement projects for TIWRP reported by BOS staff:

e There is a plan in place to refurbish the maintenance building, but this has been deferred
indefinitely for budget reasons.

e There is a renovation of the headworks currently under design.

e There are new sludge dewatering centrifuges being installed. This project is currently under
construction.

e There is a plan in place to replace the tertiary feed pumps.

e There is a long-term need to refurbish Digesters 1 and 2, but this project has not yet been
funded or scheduled.

e There is a long-term plan to replace the air blowers with higher-efficiency blowers.

4.4 Operational Issues

4.4.1 Population Projections and Influent Flow Estimate

Wastewater flow projections for the entire Terminal Island Service Area (TISA) can be found in the
Wastewater Flow Projection TM, which predicts the change in collection system flowrates between
now and 2040. For the Year 2040, the predicted population of the TISA is 197,000 inhabitants. For
2040 the projected ADWEF for TIWRP is 16.2 mgd.

4.4.2 lIssues with Age/Condition of Existing Infrastructure
TIWRP is experiencing the following operational issues:

e AWTF Operational Issues. The AWTF facilities have been the source of a number of
operational issues since they began operation in 2002. These issues have been the subject of
several studies to evaluate the condition of the AWTF and analyses to improve its reliability.
Two studies? have identified the following AWTF operational issues:

0 The lime slurry injection system is malfunctioning. The process purpose of
the lime system is to stabilize (raise) the pH of the advanced treated recycled
product water following reverse osmosis. The two chief concerns appear to
be caking in the lime feed system and effluent turbidity exceedences resulting
from lime particulates in the product water. BOS has already completed full-
scale testing of calcium chloride as an alternative to lime.

0 Many of the RO membranes are nearing the end of their factory life and need
to be replaced.

2 Terminal Island Advanced Wastewater Treatment Facility Membrane Optimization Study, Water Quality and
Membrane Performance Evaluation, Draft Report, Carollo Engineers, July 2009.

Terminal Island Treatment Plant Advanced Wastewater Treatment Facility Equipment, Processes, and Procedures
Evaluation Report, CH2MHill, Summer 2006.
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0 It has been challenging to balance the Langlier Saturation Index (LSI)3 with
the Modified Fouling Index (MFI), a measure of the propensity of the water
to plug the pores of membranes.

0 In spite of the issues with the RO membranes, BOS staff considers the
microfiltration (MF) membranes to be the flow-limiting factor in the AWTF
process. There is a consultant study underway that has made some initial
recommendations to resolve operational issues with the membranes. As of
September 2009, the study is not finalized, but initial recommendations
include the following;:

e Microfiltration Recommendations
0 Replace backwash valves
0 Replace selected O-rings

0 Increase frequency of low-pH chemical cleanings to remove
inorganic constituents

0 Avoid re-use of chemical cleaning solutions

e Reverse Osmosis Recommendations
0 Replace PVC concentrate valves with higher pressure rating
0 Perform “audit” to assess condition of all seals

0 Replace gaskets in interstage flowmeters; repair interstage
flowmeters

0 Record feedwater temperature (affects membrane fouling/scale)

0 Develop calibration schedule for chemical feed pumps and
chemical feed instrumentation.

e One of the principal operational issues affecting TIWRP in the coming years is compliance
with Order R4-2005-0024, which requires eliminating discharge into the Harbor outfall by
2020. Selection of another disposal method for the plant effluent will depend heavily on the
following two issues:

0 Recommended disposal method for the tertiary effluent. A consultant study
by Montgomery Watson Harza (MWH)* considers the alternatives of
extending the existing TIWRP harbor outfall to the open ocean, connecting to
a future new outfall that LACSD has been considering in its long-term
planning, discharging effluent to the Los Angeles River, and other
alternatives. This study did not identify a preferred alternative, but it did
rank alternatives. Connection to the future LACSD outfall received the
highest ranking.

0 Recommended brine disposal method. TIWRP has an understanding with the
RWQCB that brine discharges to the outfall will be discontinued. A

3 The LSI provides an indicator of the degree of saturation of water with respect to calcium carbonate. The LSI is another
measure of the propensity of the membrane feed water to cause membrane scaling.
4 Terminal Island Treatment Plant, Fut