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Preface

This manual has been prepared to introduce and develop skills pertaining to the operation and
maintenance of the Talbert Seawater Intrusion Barrier.

The document presents a comprehensive overview of the Talbert Barrier injection system in the main
body (first 71 pages). The main body is supported by detailed appendices. Many of the appendices
provide procedural instructions for critical operational tasks introduced in the main body. For this reason
it is strongly recommended that the reader completely read the main body prior to reading the
appendices.

Certain important concepts are discussed more than once in manual. The redundancy is designed to help
the reader retain these important concepts. Research has proven that the more times a human see’s
something the more likely they are to retain it.

As with learning anything new, terminology is key. A list of acronyms and key terms are presented in this
document following the Appendix section.

Additionally, a list of pertinent books that an injection recharge system operator may find useful is
presented at the end of this manual in the Reference section.

The concepts in this manual range from simple to complex. If the reader struggles to understand any of
these concepts after reading this document, the reader should seek clarification from their supervisor.
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1. INTRODUCTION

The Orange County Water District (OCWD, the District) was formed by a special act of the
California Legislature in 1933 for the purpose of managing the Orange County Groundwater
Basin (the Basin, Figure 1). Since its formation, the District has developed a sustainable
recharge program. Aquifer recharge activities conducted by OCWD fall into two categories: 1)
Surface Recharge and 2) Injection Recharge. This manual is a working document aimed at
providing the reader with a good understanding of OCWD'’s Talbert Barrier injection recharge
program.

The objective of this manual is to present a comprehensive system overview supported by
detailed operational procedures to be used by Injection Recharge System Operators (IRSOs)
and Groundwater Replenishment System (GWRS) treatment plant operators based at the
GWRS facility in Fountain Valley, CA. This operations manual is a living document that will be
updated with changes in District policy, operational procedure or physical changes to the
injection recharge facilities. The responsibility of updating this manual lies with the Distribution
and Injection Well Supervisor.

2. BACKGROUND

The District is tasked with assuring an ample supply of suitable quality groundwater for 2.2
million people in north and central Orange County. The responsibility includes full utilization and
management of the groundwater basin beneath the District (Figure 1).

Figure 1 The 270 mi> OCWD Groundwater
Basin is shown by black dashed border. The
Talbert Seawater Intrusion Barrier can inject
up to 32 million gallons per day of
freshwater along the coast to form a high-
pressure hydraulic ridge and prevent the
landward migration of seawater into the
groundwater basin.

Talbert Barrier




The Basin is comprised of various layers of earth material. Layers comprised of sands and
gravel that can store and transmit large quantities of water are called aquifers. Layers
comprised of silts and clay that cannot transmit water easily are called aquitards. Aquifers and
aquatards range in thickness from 10’s of feet to over 100 feet.

Successive layers of aquifers and aquatards extend as deep as 2,400 feet below ground
surface in the Basin. Along the coast, where the Santa Ana River enters the ocean, some of the
shallow aquifers connect to the ocean and provide a pathway for salt water to enter the Basin
(Figure 2). This area is known as the Talbert Gap. OCWD operates the Talbert Seawater
Intrusion Barrier to control seawater intrusion into the Talbert Gap area.
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0 ft- Lo m Figure 2 A geologic cross
section of the Basin near the
coast along the Santa Ana
River. This figure illustrates the
dynamic pathway (arrows) that
seawater (green) can travel
into the Basin and shows the
location of injection and
production wells.

Newport-
nalawnnd Eanlt

Extent of Seawater
1000 [T S | 300

T T T m

0 km 3.2 6.4 9.6
0 mi 2 4 6

The single greatest long-term challenge to effectively managing the Basin is controlling
seawater intrusion along the coast. Seawater intrusion occurs when water levels within the
Basin are drawn down below sea level. Seawater intrusion is controlled by operating the Talbert
Seawater Intrusion Barrier - an alignment of 104 injection wells that inject between 15 and 32
million gallons per day of fresh water.

OCWD’s Talbert Seawater Barrier (Talbert Barrier, Barrier) has been in operation since 1976.
Since 1976 the Barrier has undergone many changes including new well designs and improved
injection water quality. Since 2008, the Talbert Barrier has been injecting advanced treated
wastewater from OCWD’s GWRS treatment plant. This manual will examine in detail the
various types of injection wells, their operational procedures and the procedures followed to
monitor the quality of the injection water and evaluate injection well performance.

It is important for the IRSO to understand that the Talbert Barrier is designed to offset forces of
nature. The IRSO does not have the luxury of being able to see the larger picture underground
and therefore relies upon information provided by monitoring wells and injection well
instrumentation to understand the operational conditions. This manual will help the IRSO
develop the skills needed to see the invisible beneath the Talbert Gap.



3. TALBERT BARRIER OVERVIEW

The Barrier can be viewed as a two-part system 1) the distribution system and 2) the injection
wells.

A. Distribution System

The distribution system is a piping network that conveys injection water from three different
sources to the injection wells for recharge into the aquifer. Figure 3 shows the Talbert Barrier
Distribution system.

It's important to note that the Barrier distribution system is not a looped system. For this reason
the IRSO must be conscious that mainline isolation will result in flow and pressure drops
downstream. The Barrier Distribution system is comprised of many different materials and is
discussed in detail in Section 4 of this manual.

B. Injection Well Field

The Talbert Barrier injection well field is comprised of 104 injection casings grouped into 36 well
sites Figure 3. There are two primary types of injection wells: 1) Modern Wells (Figure 3, I-26
through 1-36) and 2) Legacy Wells (Figure 3, I-1 through 1-23). In addition, there is a third type
of injection well, the Hybrid Well. The Hybrid Well combines design aspects of Legacy wells
and Modern Wells. There are only two of these Hybrid Injection wells in the Talbert Barrier
system: 1-24 and |-25 (Figure 3).

C. Legacy Wells

The Legacy Wells are the Talbert Barriers’ original injection wells. Constructed between 1968
and 1974 these wells can inject up to approximately 50% of the total daily injection through the
Talbert Barrier.

Legacy wells are “nested” wells and contain up to four 6-inch casings inside a 30-inch borehole.
Each casing in the nest is screened at different depths and subsequently inject into different
aquifers. From shallowest to deepest these aquifers are named: Talbert, Alpha, Beta and
Lambda. All four aquifers are not always present at each Legacy Well site so not every well site
will have all four casings in the nest; however, most Legacy Wells sites do have four casing. An
as-built drawing of a typical Legacy Well is shown in Figure 4.






Figure 4 As-built drawing of typical Legacy

All Legacy wells are completed in vaults except for I-4 (Figure 5). -4 is in the NE corner of the
OCWD Fountain Valley campus and is used for public tours. The I-4 well-head lies inside a
demonstration building above grade. This concrete block structure has a removable panel



metal roof for well maintenance access. All legacy wells vaults are equipped with continuous
ventilation and are considered C-5 confined spaces. Many Legacy Wells are located in public
right-of-way. For these reasons the IRSO should use additional caution when accessing Legacy
Wells.

Figure 5 Legacy Well I-4. I-4 contains four 6-inch casings targeting the Talbert, Alpha,
Beta and Lambda aquifers. Legacy Well I-4 is the only Legacy Well completed above
ground surface.

Legacy Wells inject passively utilizing pressure from the Barrier Product Water Pump Station
(BPWPS) to deliver water to the well site. Just prior to injection the BPWPS pressure is
reduced at the Legacy Well well-head. Flow is then metered and directed down-well. Flow is
delivered into the Legacy Well using a 3-inch open ended eductor pipe. The water level inside
the casing will rise (mound) slowly as injection proceeds. This level may rise to the well-head
elevation and occasionally pressure can build underneath the well-head flange. This
pressurized condition lets the IRSO know that the well could be backflushed to improve its
performance. Ideally Legacy Well flange pressure is zero; however, the well flange pressure
should not exceed 10 pounds per square inch (psi) before flow to the well is secured. Legacy
Well operation and maintenance is discussed in detail in Section 5 of this manual.
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D. Modern Wells

Groundwater modeling of the Talbert Gap in the late 1990’s indicated the need to expand the
Talbert Barrier. Modern Wells, constructed between 2000 and 2006, incorporate into their
design advancements developed from 25 years of operating Legacy Wells. Modern Wells
contribute approximately 50% of the total daily average injection through the Talbert Barrier. An
as-built drawing of a typical Modern Well is shown in Figure 6.
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All Modern Wells are completed above ground and outside public-right-of way utilizing one 12-
inch injection casing per bore hole (Figure 7). Modern Well sites have either three injection
casings per site (Figure 3, wells 1-26 through 1-32) or one injection casing per site (Figure 3,
wells 1-33 through 1-36). In addition to taping the Talbert, Alpha, Beta and Lambda aquifers,
some Modern Wells also inject into the Main aquifer. The Main aquifer, which is deeper and
less susceptible to seawater intrusion, is recharged artificially by injecting into these deep
Modern Wells.

Figure 7 Modern Well I-36. 1-36 is a single casing Modern
Well that injects into the mergence zone between the
Talbert and Lambda aquifers. 1-36 is located along the
west levee of the Santa Ana River at Adams Ave.

Unlike the Legacy Wells, Modern Wells are equipped with a down-well flow control valve on the
end of the eductor pipe. Modern wells are also fully automated allowing the IRSO to operate all
Modern Wells remotely. The process control system software — Delta V (Delta V) provides the
IRSO three different operational options for Modern Wells. The IRSO has the choice to operate
a Modern Well based on 1) flow, 2) flow and pressure or 3) flow and level. Modern Well
operation and maintenance are discussed in detail in Section 6 of this manual.

12



E. Hybrid Wells

Bridging the time gap between Legacy and Modern Wells, Hybrid Wells 1-24 and |-25 were
constructed between 1998 and 2000. There are only two Hybrid Wells in the Talbert Barrier.
Hybrid Well I-24 and |-25 are completed above ground on the OCWD Fountain Valley campus
along the East Perimeter Road (Figure 3 and 8).

Figure 8 Hybrid Well I-24 located on the OCWD Fountain Valley campus along
the East Perimeter Road.

Well I-24 is a nested well with two 12-inch diameter casings in one 36-inch diameter borehole.
Well I-25 is a single casing well inside a 22-inch borehole. Figure 9 shows an as-built drawing

of Hybrid Well |-24.

13



"As-Built" Well Schematic
Talbert Barrier Injection Wells

OCWD-124
R24nF 124kl
. Figure 9 As-built drawing of

i
3-inch Gravel Kl HE R 10} Sack Sand- i -

e —Hk [l B 102 Sack Sand. nes'fed Hybrid W(?II 1-24.

Cement G0-HE B ; S Seal Notice the sounding tubes are
i - 90 en Seal

Annular Seal Mix | {{ — 102 and gravel independent of the main

CSSl gravel LR H i
pack, No.8x12 I‘“‘*-‘:—~+ 2-inch Piezometers, casing but screened S|mllar|y-

,]7 wire-wrap screen

Wire Wrap Screen
316L Stainless, — 280 |
0.070-inch slot

) :}Ben Seal
a7 and gravel
—3901] Ben Seal

1 T 397 ( and gravel

Cement
Annular Seal Mix

¥
i

Wire Wrap Screen
316L Stainless,
0.095-inch slot

CSSl gravel

pack, No.6x9 590—
605— |-
625— -
638

10} Sack Sand-
Cement Slurry

720—

NOTE: Depth in feet below ground surface.

Hybrid wells 1-24 and |-25 are both equipped with down-well flow control valves. 1-24 and 1-25
are both fully automated allowing the IRSO to operate Hybrid Wells remotely using Delta V. The
process control system software — Delta V provides the IRSO three different operational options
for Hybrid Wells. The IRSO has the choice to operate a Hybrid Well based on 1) flow, 2) flow
and pressure and 3) flow and level. Hybrid Well operation and maintenance are discussed in
Section 7 of this manual.

As-built drawings of all Talbert Barrier injection wells can be found in an electronic file “Talbert
Barrier Injection Well As-built Drawings” located here: H\OCWD\Operations\Water
Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier O&M Manual. All Talbert
Barrier injection well borehole depths, casing diameters, casing depths, screened intervals and
aquifer targets are summarized in Table 1. It is recommended that the IRSO print copies of all
injection well as-built drawings and Table 1 and place this information in his/her pick-up truck for
quick reference. Table 1 is also available electronically here: H\OCWD\Operations\Water
Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\ Talbert Barrier
Injection Well — Construction Details.
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CASING DETAILS TALBERT INJECTION WELLS

TABLE 1

Well |Screen interval| Dia | Total Depth Zone Well Screen interval Dia [Total Depth| Zone
(feet bgs) |(inches) (feet bgs) (feet bgs) (inches]) (feet bgs)
-1/1 65 -100 6 105 Talbert 1-16/1 63-120 6 125 Talbert
-1/2 150-200 6 205 Alpha 1-16/2 145-210 6 215 Beta
1-1/3 235-350 6 355 Beta 1-16/3 245-285 6 290 Lambda
I-1/4 365-400 6 405 Lambda -17/1 62-130 6 135 Talbert
1-2/1 64-96 6 101 Talbert 1-17/2 150-215 6 220 Beta
1-2/2 147-210 6 215 Alpha 1-17/3 250-275 6 280 Lambda
1-2/3 225-335 6 340 Beta 1-18/1 57-125 6 130 Talbert
1-2/4 350-390 6 395 Lambda 1-18/2 150-210 6 215 Beta
1-3/1 65-96 6 101 Talbert 1-18/3 260-275 6 280 Lambda
1-3/2 145-200 6 205 Alpha 1-19/1 57-127 6 132 Talbert
1-3/3 225-325 6 330 Beta 1-19/2 145-200 6 205 Beta
1-3/4 340-380 6 385 Lambda 1-19/3 235-270 6 275 Lambda
1-4/1 59-89 6 100 Talbert 1-20/1 90-125 6 130 Talbert
1-4/2 120-190 6 195 Alpha 1-20/2 140-170 6 175 Beta
1-4/3 212-307 6 315 Beta 1-20/3 240-265 6 270 Lambda
1-4/4 325-350 6 360 Lambda -21/1 55-125 6 130 Talbert
1-5/1 70-95 6 100 Talbert 1-21/2 150-170 6 175 Beta
1-5/2 115-180 6 185 Alpha 1-21/3 230-250 6 255 Lambda
1-5/3 210-265 6 270 Beta 1-22/1 60-160 6 165 Talbert
1-5/4 320-345 6 350 Lambda 1-22/2 250-275 6 280 Lambda
1-6/1 70-100 6 105 Talbert 1-23/1 70-155 6 160 Talbert
1-6/2 120-175 6 180 Alpha 1-23/2 215-255 6 260 Lambda
1-6/3 195-250 6 255 Beta I-24F 120-170, 190-215 12 Alpha, Beta
1-6/4 315-335 6 340 Lambda 235-250, 280-330 12 350 Lamb., U.Rowe]
71 70-95 6 100 Talbert 1-24K 420-440, 530-550 12 L.Rowe, Main
I-7/2 110-150 6 155 Alpha 590-605 12 625
I-7/3 165-250 6 255 Beta I-25F 120-165, 185-205 12 Alpha, Beta,
I-7/4 315-336 6 341 Lambda 225-320 340 Lamb., U. Rowd]
1-8/1 60-95 6 100 Talbert 126L 56-66, 76-108 12 Alpha
1-8/2 110-165 6 170 Alpha 133-143, 154-196 215
1-8/3 180-240 6 245 Beta 126H 271-297, 322-333 12 Beta, Lambda
1-8/4 300-325 6 330 Lambda 343-358, 374-400 420 Omicron, U. Row e
1-9/1 65-90 6 95 Talbert 126K 476-496 12 L. Rowe
1-9/2 110-150 6 155 Alpha 557-577 Main
1-9/3 175-235 6 240 Beta 598-660 680
1-9/4 300-330 6 335 Lambda I-27A 78-148' 12 163' Talbert-Alpha
Beta 3, Lambda,
1-10/1 60-90 6 95 Talbert 1-27H 210.5-260.5' 12 274 Upper Rho
1-10/2 105-185 6 190 Alpha 127K 355-420' 12 440' Main
1-10/3 205-290 6 295 Beta 1-28A 80-140' 12 140' Talbert-Alpha
1-10/4 305-330 6 335 Lambda 1-28H 185-235' 12 250' Beta, Lambda
1-11/1 65-95 6 100 Talbert 1-28K 360'-460' 12 480' Main
1-11/2 115-180 6 185 Alpha 1-229A 90-120' 12 135' Alpha 1,2,3
1-11/3 200-225 6 230 Beta 1-29H 200-250' 12 265' Beta, Lambda
1-12/1 60-95 6 100 Talbert 1-229K 365-475' 12 495' Main
1-12/2 110-165 6 170 Alpha 1-30B 95-160' 12 175' Alpha 1,2,3
1-12/3 180-260 6 265 Beta 1-30H 230'-295' 12 310’ Beta, Lambda
1-12/4 290-310 6 315 Lambda 1-30K 425'-650" 12 665' Main
1-13/1 77-100 6 105 Talbert 1-31B 90'-165' 12 180' Alpha 1,2,3
1-13/2 120-160 6 165 Alpha I-31H 235'-295' 12 310 Beta, Lambda
1-13/3 175-250 6 255 Beta -31K 440'-590' 12 605' Main
1-13/4 280-305 6 310 Lambda 1-32B 90'-155' 12 170' Alpha 1,2,3
1-14/1 70-95 6 100 Talbert 1-32H 226'-295' 12 310’ Beta, Lambda
1-14/2 115-150 6 155 Alpha 1-32K 425-670" 12 685' Main
Talbert, Beta,
1-14/3 175-250 6 255 Beta 1-33M 61'-156' 12 171 Lambda
1-14/4 265-300 6 305 Lambda 1-34M 60'-135' 12 150' Talbert, Lambda
1-15/1 70-95 6 100 Talbert I-35M 60-115' 12 130' Talbert, Lambda
1-15/2 115-145 6 150 Alpha 1-36M 60-110' 12 125' Talbert, Lambda
1-15/3 170-235 6 240 Beta
1-15/4 262-285 6 290 Lambda
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4. DISTRIBUTION SYSTEM

A. Background

The Talbert Barrier has grown over time and so has the piping system feeding the injection
wells. Subsequently, the Barrier distribution system mains are comprised of multiple materials.
The Barrier distribution system can be looked upon as two connected distribution systems 1) the
north-south trending South-East Barrier Pipeline and 2) the east-west trending Ellis Avenue
Pipeline. Figure 3 shows the Talbert Barrier Distribution System. Figure 10 shows the various
material that make up the Talbert Barrier distribution system.

A water atlas for the Talbert Barrier Distribution System was prepared in 2012 but is only
partially complete. This water atlas: Orange County Water District Talbert Barrier Pipeline Atlas
Drawings February 2012 (Psomas) is available through the OCWD Engineering Department.

Because the atlas is incomplete, the IRSO should also utilize as-built construction drawing to
better understand buried features of the Barrier distribution system. These as-built drawings
include:

e Orange County Water District Contract Drawings for Orange County Coastal Project
Reclamation and Barrier Facilities Injection Well Piping Contract No. 72-2 Volume V
(Toups Engineering)

e Orange County Water District Talbert Barrier Pipeline Atlas Drawings February 2012
(Psomas)

e Construction Plans South East Barrier Pipeline Contract no. GWRS-2001-3 August 2002
(CDM w/ B&C, Tetra Tech)

e Construction Plans for Orange County Water District — Seawater Barrier Pipeline
Replacement Project Contract No. TAL-2006-1 (2006 Tetra Tech)

e Construction Plans for Orange County Water District — Talbert Barrier Injection system,
Cathodic Protection Improvements — Contract No. TAL-97-2 (1997, Harper & Associates)

e Talbert Barrier West End Pipeline Cathodic Protection System and Semi-Deep Anode
Replacement TAL-2015-1 (Corrpro)

e OCWD Talbert Barrier East End Improvement Project Injection Well Head Facilities and
Pipeline for Injection Well Site No. OCWD [-26 Contract No. TAL-2000-1 (2000, Boyle)

e OCWD Talbert Barrier West End Improvement Project, Injection Well Drilling, Completion
and Development, Injection Wellhead facilities & Pipeline for Injection Well Sites Nos. |-
27 and [-28 Contract No. TAL-2002-2 June 2002 (D. Boyle)

Electronic copies and full-size plots of these drawings are_available by submitting a request to
the OCWD Engineering Department Administrative Specialist. Half-size copies of these
drawings can be acquired by sharing the electronic file with the OCWD Water Production
Department Administrative Specialist and working with a reprographics company. Additionally,
full-size copies of these drawings are available for reference in the Talbert Barrier shop library.
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The general locations of major water distribution appurtenances are plotted on Figure 11.

Hard copies of the water atlas and as-built drawings should be kept in the IRSO’s vehicle for
quick reference. If the IRSO is still uncertain about buried locations, the District’s utility location
contractor — Utiliquest can be contacted for assistance. Utiliquest can employ line locating
equipment that can be helpful. The District’s current field contact for Utiliquest is: Luis Castro
(714) 829-9792.

Both the Ellis Avenue and the SEB pipelines receive their flow and pressure from the BPWPS at
the GWRS campus. The IRSO is responsible for maintaining the SEB and Ellis Avenue
Pipelines. The IRSO is not responsible for maintaining the BPWPS. The GWRS Maintenance
Department maintains the BPWPS.

Power and fiberoptic cables lie in buried conduits near the Barrier Distributing System piping.
The District’s Instrumentation and Electrical (I&E) Department is responsible for maintaining
these cables; however, pull box vault lids within roadways can wiggle loose with time drawing
noise disturbance complaints requiring the IRSO to respond.

The Talbert Barrier Distribution system lies beneath several miles of high-traffic roadway. Itis
very important that the IRSO exercise good judgment when working in public right-of-way. If
lane closure is required, the IRSO should obtain all necessary permits, make all required
notifications and follow all permit instructions. If a permit is not required, the IRSO will follow the
current version of the Work Area Traffic Control Handbook (Watchbook). A copy of the most
current (2019) version of the Watchbook is available in Appendix A-1.

B. South-East Barrier Pipeline

The South-East Barrier (SEB) Pipeline was constructed in the early 2000’s for the purpose of
supplying SEB injection wells 1-33 thru I-36. Initially, the SEB pipeline was used to supply
import water into the barrier system during GWRS construction. The SEB Pipeline connects to
the GWRS treatment plant through a 54-inch pipe that tee’s into the 42-inch SEB Pipeline in
Ward St. between Egret Avenue and Flacon Avenue. Two 36-inch butterfly valves are located
at the north and south ends of the tee (Figure 11).

The SEB Pipeline connects to the Metropolitan Water District of Southern California (MWD)
distribution system through the OC-44 connection. The OC-44 connection is located along the
westbound Adams Avenue frontage road between Ranger Lane and Lexington Lane in the City
of Huntington Beach. The City of Huntington Beach water distribution system also connects to
OC-44 in the area. A flow meter contained inside a vault is located near and just downstream of
the OC-44 connection (Figure 12). The IRSO will rarely need to enter this vault. This vaultis a
permit required confined space.
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Figure 12 Looking west along Adams Avenue. The OC-44 flow meter vault in the foreground, the City of
Huntington Beach distribution system connection can be seen in the background. The red arrow indicates access
into the vault.

Currently the OC-44 connection is used by the IRSO to maintain pipeline pressure during
GWRS plant outages. A 16-inch reduced port dual pilot globe valve manufactured by Cla-Val is
located approximately 22 feet downstream of the OC-44 connection and approximately 35 feet
north of injection well I-36 (Figure 13). This valve is located inside a shallow vault. This vault is
considered a C-5 confined space. When originally constructed, a consultant prepared a South
East Barrier Pipeline operating document. This document is provided as Appendix A-2. This
document references a second pressure reducing valve labeled PRV #2. Since the document
was written PRV # 2 has been removed and replaced with a pipe spool. Maximum flow through
the OC-44 connection is 6,000 gpm. Service for this valve and associated electronics is
completed by the manufacturer- CLA-VAL. The current CLA-VAL field service representative is
Lance Phillips (925) 519-2154.
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Figure 13(A) Image looking south showing
the OC-44 flow control valve vault. The
backflow prevention device is behind the
vault. Modern Injection Well I-36 can
barely be seen behind the backflow device.

Figure 13(B) Inside the vault showing the
0OC-44 flow control valve.

Approximately 10 feet south (upstream) of the OC-44 control valve vault lies an above ground
10-inch double reduced pressure backflow prevention devise (Figure 13A). This devise requires
third party inspections quarterly. This testing is conducted by an authorized 3™ party contractor
and coordinated by the GWRS Planner/Scheduler. The IRSO works with the GWRS Planner /
Scheduler to insure that these inspections occur and the certification paperwork is delivered to
the City of Huntington Beach. If any leakage is visually detected at this devise, the ISRO should
notify their supervisor. Occasionally the devise will become overgrown with vegetation and
require trimming by the District’s landscape contractor.

The SEB Pipeline main is constructed of cement-mortar lined (cml) and coated steel pipe
ranging in diameter from 42 to 20-inch. The IRSO follows a maintenance program for the SEB
Pipeline that includes:
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e main valve exercising, lateral valve exercising
e Dblowing off the main pipeline
e monitoring air vacuum and release (air-vac) valves for leakage

To avoid water hammer, main system valves are ideally exercised when there is no pressure on
the main. For details on exercising main line and lateral valves see Appendix A-3.

Flow is transferred from the main pipeline to the injection wells through lateral pipelines (lateral)
constructed of 6, 8 or 12-inch diameter steel cml or ductile iron pipe. A butterfly valve (lateral
valve) located at the tee with the main can be used to isolate the well from the main.

Debris accumulates in the low spots of the main pipeline and needs to be removed periodically
to maintain pipeline efficiency. Located at the deep spots along the main pipeline will be a tee
with an 8-inch diameter pipe and an 8-inch diameter butterfly valve. The 8-inch pipe terminates
in a shallow vault at ground surface near the curb and gutter. Inside the shallow vault the 8-inch
pipe is blind flanged and tapped with a threaded fire hose fitting. When the 8-inch valve is
opened and the firehouse fitting cap is removed, water and debris flow from the main and
discharge to the curb and gutter. This assembly is called a blow-off (b/o) valve. The IRSO can
successfully remove accumulated debris from the main pipeline by operating the b/o valves
under pressurized and flowing conditions. For b/o valve operational procedures, see Appendix
A-4.

Changes in water chemistry and pipeline pressure can cause dissolved gas to come out of
solution. The gas usually becomes trapped in the high spots along the main pipeline. These
trapped pockets of gas reduce pipeline efficiency. The high spots in the SEB pipeline are
tapped with 2-inch diameter tubing. These tubing segments stub up, above grade along the
margin of the roadway and are fitted with an air-vac valve. The air-vac valve allows dissolved
gasses to escape during a pressurized condition and allows atmosphere to enter the pipeline
during draining operations. The air-vac is designed to operate passively. Occasionally an air-
vac will not seat correctly. Visual inspection by the IRSO will determine a leak. Leaks are
usually the result of a faulty seat. To reseat an air-vac valve, gently tap the valve body with a
hammer. This should seat the valve. If the air-vac valve does not seat, it will need to be
replaced by the IRSO.

Air-vac replacement is done utilizing at least two IRSOs and the auto crane mounted in the bed
of T-89. First, close the ball valve below the air-vac. Then unthread the defective air-vac at
the nipple below the air-vac and above the insolation ball valve and remove air-vac with crane.
Lift new air-vac into place with crane and thread onto the nipple. Lastly, open the ball valve
below the air-vac.

The SEB Pipeline is not protected from corrosion using cathodic protection.
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C. Ellis Avenue Pipeline

The Ellis Ave. Pipeline is approximately 2.5 miles long and extends from the 405 freeway on the
east to Beach Boulevard to the west (Figure 3). The Ellis Avenue pipeline is composed of many
different materials (Figure 11) and ranges in diameter from 17-inch to 30-inch diameter. Flow
from this pipeline feeds all injection wells along Ellis Avenue.

The oldest and most fragile portion of the Ellis Avenue Pipeline is the segment located at the
intersection of Ward St. and Ellis Avenue. The OCWD Engineering Department is planning a
future project to replace this pipe segment. This intersection is also where the SEB and Ellis
Avenue Pipelines connect.

Imported water can be delivered to the Barrier through the City of Fountain Valley connection
located on the OCWD campus between the Phil Anthony Water Quality Assurance Laboratory
building and Ellis Avenue (Figure 14). When in need of import water, the IRSO should use the
City of Fountain Valley connection first, OC-44 is used only as a back up to the City of Fountain
Valley connection. Maximum flow through the City of Fountain Valley connection is 800 gpm.

The City of Fountain Valley import water connection (CFV) contains a flow meter and backflow
devise that is owned, maintained and compliance tested by the City of Fountain Valley.

The CFV contains a pressure reducing flow control valve and corresponding electronic
controller. The controller and the valve are owned by OCWD. Maintenance of the flow control
valve and electronic controller is done by the manufacturer — CLA-VAL.

Figure 14 City of Fountain Valley import water connection. This connection is the first source of import
water the IRSO uses and is limited to 800 gpm. MWD’s OC-44 connection is to be used when import flows
greater than 800 gpm are required.

GWRS flow enters the Ellis Avenue Pipeline through the same 54-inch pipe that tee’s into the
42-inch SEB Pipeline in Ward Street between Egret Avenue and Flacon Avenue. From this tee
some flow travels north along Ward Street to the SEB / Ellis Avenue Pipeline intertie (tee)
underneath the Ward St. and Ellis Avenue intersection.
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The IRSO follows a maintenance program for the Ellis Avenue Pipeline that includes:

e main valve exercising, lateral valve exercising

¢ Dblowing off the main pipeline

e monitoring air-vac valves for leakage

e monitoring and maintaining the cathodic protection system for the Ellis Avenue Pipeline
lateral lines.

To avoid water hammer in the distribution system, main system valves are ideally exercised
when there is no or little pressure on the main. For details on exercising main line and lateral
line valves see Appendix A-3.
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Flow is transferred from the Ellis Avenue Pipeline to the Legacy Wells through lateral pipelines
constructed of 6 or 8-inch diameter ductile iron pipe. A lateral butterfly valve located at the tee
with the main can be used to isolate the well from the main. For details on exercising lateral
valves see Appendix A-3.

Like the SEB pipeline, debris accumulates in the low spots of the Ellis Avenue Pipeline and
needs to be removed periodically to maintain pipeline efficiency. Located at the deep spots
along the main pipeline will be a tee with an 8-inch diameter pipe and an 8-inch diameter
butterfly valve. The 8-inch pipe terminates in a shallow vault at ground surface near the curb
and gutter. Inside the shallow vault the 8-inch pipe is blind flanged and tapped with a threaded
fire hose fitting. When the 8-inch valve is opened and the firehouse cap is removed, water and
debris flow from the main and discharges to the curb and gutter. This assembly is called a
blow-off (b/o) valve. The IRSO can successfully remove accumulated debris from the main
pipeline by operating the b/o valves under pressurized and flowing conditions. For b/o valve
operational procedures, see Appendix A-4.

A passive cathodic protection system is currently in place along the Ellis Avenue Pipeline. This
system utilizes zinc sacrificial anodes submerged in a special grout located adjacent to injection
wells I-1 through 1-23. The IRSO is responsible for maintaining the grout levels at these
locations. Appendix A-5 provides instructions for maintaining the grout level. The OCWD
Engineering Department periodically contracts with a vendor to evaluate the condition of the
zinc anodes and replace if necessary.

D. Pipeline Liner Deterioration

The GWRS final product water chemistry reacts with the cement-mortar lining in the SEB
Pipeline and cml portions of the Ellis Avenue Pipeline. This reaction dissolves the cement
matrix, liberating the mortar aggregate (sand) to be mobilized into the injection well, adversely
affecting its’ performance. For this reason, the IRSO manages the following pipeline monitoring
programs along the Talbert Barrier distribution system:

e 5 and 1 micron bypass filters (Figure 15)

e laser turbidity monitoring

e Corrosion using traditional metal coupons and real-time linear polarization resistance

e Silt Density Index (SDI)

Operating procedures for the laser turbidity monitoring station is located in Appendix A-6.
Operating procedures for the 5 and 1 micron bypass filter stations is located in Appendix A-7.
Operating procedures for the corrosion monitoring station is located in Appendix A-8.

Operating procedures for the SDI test is located in Appendix A-9.
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Figure 15 (A) 5and 1
micron bypass filter test
skid used to determine
the amount of solids
being delivered into the
injection wells. There are
several of these skids
located throughout the
Talbert Barrier
distribution system.

Figure 15 (B) Inside the blue filter housing (Figure 15 (A) are the
1 and 5 micron filter elements. A new 1 micron filter element is
shown on the left and a loaded 1 micron filter element after 1
month of service is shown on the right. The filters are weighed
and the difference in weight is mathematically extrapolated to
determine the mass loading of the injection wells. The red color
is thought to be the result of iron oxidation occurring at the
GWRS treatment plant.

E. Filling the Distribution System

The Barrier distribution system can be filled using two primary sources: MWD’s OC-44
connection and the CFV import water connection. Both of these sources are operated
electronically using the GWRS process control system Delta V. For instructions on filling the
distribution system using the OC-44 connection see Appendix A-10. For instructions on filling
the distribution system using the CFV import water connection see Appendix A-11.
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While the BPWPS can be used to fill the Talbert Barrier distribution system, it is not
recommended. The BPWPS produces a higher than desirable flow rate that increases the
likelihood of developing a water hammer. For this reason the BPWPS should be utilized only as
a last resort option and the IRSO must work with the GWRS treatment plant operators to fill
using the BPWPS.

F. Distribution System Leaks

Occasionally leaks develop along the Barrier distribution system. The IRSO should always be
looking for leaks in the field. Should a leak surface, the IRSO should take an electrical
conductivity (EC) measurement of the leaked water using a field meter. GWRS water has an
EC generally in the vicinity of 150 microsiemens, CFV water is typically between 700 -900
microsiemens and Green Acres Project (GAP) water is usually above 1,200 microsiemens. If
the water chemistry fits an OCWD profile the IRSO needs to try and determine the location of
the leak, then isolate the leak if possible. The Barrier distribution system is not a looped system
so isolating a small portion of the main eliminates flow downstream. Determining the location
of the leak could be challenging. A specialty contractor like American Leak Detection can
employ acoustic technology to accurate locate the leak. Once the leak is located and isolated,
a repair contractor can be dispatched. The IRSO shall notify the Distribution & Injection Well
Supervisor immediately after noticing a leak.

G. Pressure Profiles

Once a month the IRSO group teams up to conduct a wellness check (pressure profile) at each
of the injection facilities along the Talbert Barrier distribution system. Pressure profiles require
the IRSO to visit the well site and record various pressures at the well site. A form is completed
by the IRSO while on-site. The form is different for Legacy Wells and Modern Wells. These
forms are located at: H:\OCWD\Operations\Water Production\Water Production
Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\ Forms. Figure 16 shows Legacy Well and
Modern Well profiling forms respectively. The recorded data from each well is analyzed
collectively to gauge the overall health of the distribution system. Pressure profiling is also a
great opportunity to conduct any housekeeping activities. If the IRSO notices anything unusual
during the pressure profile visit, the IRSO should notify their supervisor immediately and
document the issue on the pressure profiling form.
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Figure 16 Pressure profiling forms
for Modern and Hybrid Wells (top)
and Legacy Wells (bottom). These
forms are available electronically at:

H:\OCWD\Operations\Water
Production\Water Production
Shared\WaterProd\Barrier\Talbert
Barrier O&M Manual\ Forms



H. Pipeline Velocity Concern

Along the Ellis Avenue Pipeline, between Legacy Wells I-16 and 1-17 the Ellis Avenue Pipeline
travels underneath the Talbert Channel. This segment of pipe was never upsized, while the
pipe upstream and downstream was upsized. This section of pipe is the bottleneck of the
Talbert Barrier distribution system. The OCWD Engineering Department recommends keeping
total flow to the Barrier at or below a flow rate of 32 million gallons per day (MGD) to maintain a
safe velocity under the channel. Flow rates exceeding 32 MGD could create an unsafe velocity
condition in the bottle neck and could cause the pipe to fail. The IRSO should seek guidance
from the OCWD Engineering group before adjusting flow higher than 32 MGD.
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5. LEGACY WELL OPERATIONS AND MAINTENANCE

The Legacy Wells are the Talbert Barriers’ original injection wells. Constructed between 1968
and 1974 these wells can inject up to approximately 50% of the Talbert Barrier’s total daily
injection.

A. Background

In 1968 the District installed three demonstration wells and began experimental injection of
recycled water into these wells. These three demonstration wells are still in operation today as
I-4, 1-5, and -6 (Figure 3).

With favorable results achieved through the demonstration wells, the District embarked on
building a full-scale sea water injection barrier. By 1974 contractors were completing an
additional 20 injection wells along Ellis Avenue. By 1975 Water Factory 21 began recycling
water to feed all 23 injection wells. These original 23 injection wells are called “Legacy Wells”.

Legacy wells are “nested” wells and contain up to four 6-inch casings inside a 30-inch borehole.
Each casing in the nest is screened at different depths and subsequently injects into different
aquifers. From shallowest to deepest these aquifers are named: Talbert, Alpha, Beta and
Lambda. All four aquifers are not always present at each Legacy Well site so not every well site
will have all four casings in the nest; however, most Legacy Wells sites do have four casing. An
as-built drawing of a typical Legacy Well is shown as Figure 4.

Factory installed witness holes at the collar of each Legacy Well casing joint were never
properly welded in the field by the contractor. Over time water velocity leaving these witness
holes proved problematic, so the District completed a project to line each 6-inch Legacy Well
casing with 4-inch PVC liners above the well screen. At the bottom of each liner is a flush-
thread, stainless steel “Figure K” packer. Over the years some of these Figure K packers have
been accidentally bent by well redevelopment contractors accessing the well screen. The 4-
inch PVC liners prevents the use of conventional well redevelopment tools like tight-fitting
swabs, surge blocks and wire brushes.

All Legacy Wells are completed in vaults except for I-4. |-4 is in the northeast corner of the
OCWD Fountain Valley campus and is used for public tours. The I-4 well-head lies inside a
demonstration building above grade. This concrete block structure has a metal roof with
removable panels for well maintenance access (Figure 17).
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Figure 17 Demonstration building that houses the I-4 well-head, located in the northeast
corner of the Fountain Valley campus. Removable metal roof panels allow access for well

B. Legacy Well Vaults

Legacy Well vaults are reinforced concrete subgrade structures approximately 10’ feet deep and
measure 10° x 15°. All legacy wells vaults are equipped with continuous ventilation fans and are
considered C-5 confined spaces. The IRSO is required to test the vault atmosphere and
complete the appropriate paperwork prior to entry. The IRSO uses a 4-gas detection meter to
test air quality. The District's Maintenance Department is responsible for the calibration on the
personal 4-gas detection equipment. Each IRSO has their own meter. A copy of the
manufacturers owner’s manual for the 4-gas meter is presented as Appendix A-12.  Legacy
well vault entries require 2 people - an entrant and an attendant outside the vault. The confined
space entry form guides the IRSO step by step and can be found here:
H\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier
O&M Manual\ Forms. The entry form must be completed for each vault entry. The IRSO is to
return completed vault entry forms to their supervisor weekly.
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Figure 18 Typical Legacy Well vault site layout. Blue arrows indicate injection flow
direction and approximate locations of pipes. A Lateral pipeline. B Lateral Isolation butterfly
valve operator. C Cathodic protection test station. D Legacy Well vault manway hatch. E
Legacy Well well-head access hatch. F Lateral line air-vac. G Cathodic Protection anode
access. H Vault ventilation riser. (Location: I-10 - northeast corner of Ellis Avenue & Brookhurst

Most Legacy Wells are located in public right-of-way. For this reason the IRSO should use
additional caution when accessing Legacy Wells. When a traffic lane closure is required, the
IRSO should follow the Watchbook and utilize the arrow board mounted on the roof of their pick-
up truck. Lane closures are a team effort involving two or more IRSO’s. Wherever possible the
IRSO should work with the pickup truck as a barrier between himself / herself and oncoming
traffic. The most current version of the Watchbook can be found in Appendix A-1.

Figure 19 Views looking
inside a typical Legacy Well
vault. Legacy Well vaults are
compact requiring the IRSO to
be aware of their
surroundings. The Legacy
Well well-head is visible in the
left image. The Legacy Well
components visible in these
images are defined later in
this manual.

33



Figure 20 Most Legacy Wells are
located in public right-of-way.
Legacy well 1-10, shown here, is
located at the NE corner of the
intersection of Ellis Avenue and
Brookhurst Street. Notice the
vault manway hatch double leaf
doors are open. The well-head
access hatch has been removed
and boards are covering the
opening. The white portable
desilting tank is owned by OCWD
to aid in maintaining backwash
discharge compliance.

Each Legacy Well Vault has a well access hatch and a manway hatch (Figure 18). Well access
hatches are only used during well redevelopment activities only. The well access hatch bolts
are firmly torqued and any gaps are sealed with silicone to avoid leakage into the vaults.

The manway access hatch requires unlocking a padlock and use of a hand tool (“T-handle”) to
open the hinged lid (Figure 21). The I-1 and |-12 Legacy Well vault manway hatches require the
use of a %z inch allen wrench to open instead of the T-handle. Legacy Well vault manway
hatches for I-6 and |-23 are unable to receive a padlock. For this reason, I-6 and I-23 are
equipped with intrusion alarm triggered by a spring mounted whisker pole (Figure 22). When
the hatch opens, the position of the whisker pole changes from horizontal to vertical. This
change in position sends an electronic signal to Delta V that the hatch is open. The IRSO
should always call into the GWRS control room prior to entering I-6 or |-23 and make the
operators aware of the vault entry ahead of time. When the IRSO closes the hatch, care should
be taken to return the whisker pole to a safe horizontal position.

Figure 21 Figure 22

Hand tool (“T- Intrusion alarm
handle”) used whisker pole

to open Legacy switch at the |-6
Well Vault vault manway
manway hatch.

hatch.
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Just below the manway hatch a metal ladder is mounted to the wall. The ladder is equipped
with a spring assisted extension bar. For safety purposes the IRSO should always use the
extension bar and always maintain 3-points of contact when ascending and descending. Near
the top of the ladder is a light switch that activates a single bulb light fixture mounted to the vault
ceiling.

Near the bottom of the access ladder, mounted on the wall is a red button (Figure 23). This “e-
call” button, if pushed, creates a red banner alarm in Delta V alerting the viewers that assistance
is needed and identifies the vault location. This button should be used by the IRSO when
assistance from outside is required beyond the confined space attendant’s ability to help.

Figure 23 Near the bottom of the vault access
ladder is an e-call button that sends a distress
alarm to Delta V. Also in view is the secondary
flood alarm float switch. This stainless steel ball
is very sensitive and will automatically cut-off all
injection into that Legacy Well if activated. (Not
something the IRSO wants to accidentally bump
into.)

The Legacy Well annular space above the Talbert casing well seal was never properly
backfilled/ sealed. As a result, the injection water would sometimes surface and flood the

vaults. To mitigate the potential to flood the fault, the District completed a project that used
microfine cement under high pressure to seal the voids. This effort helped to reduce the amount
of leakage into Legacy Well vaults.

Additionally, the District installed a sump in all Legacy Well vault floors (Figure 24). Each vault
is equipped with two sump pumps that discharge to the curb/gutter, flood control channel or
area of dense vegetation through a common polyvinyl chloride (PVC) discharge line. The lead
sump pump resides inside the sump while the supporting pump lies on the vault floor. Both
sump pumps are equipped with float switches. Occasionally these pumps and sump pump float
switches fail, requiring replacement by the IRSO. The warehouse stocks sump pumps and float
switches.

Each Legacy Well vault sump has a small hole cored into the sump wall. This hole prevents
shallow groundwater from building up outside the vault by allowing groundwater to flow into the
sump and be pumped out of the vault.
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Figure 24 A typical Legacy Well vault sump. The
supporting sump pump and float switch is visible
on vault floor. The lead pump discharge tubing is
seen leaving the sump and cam lock connecting
to the PVC discharge line. Also present is the
lowest (floor elevation) vault flood alarm float
switch (just to the right of the supporting sump
pump). The perched groundwater weep hole
cored high into the sump wall can be seen at
12:00 o’clock.

The Legacy Well vaults are equipped with two flood alarms that send signals back to Delta V.
Both of these alarms are float switch activated. The first flood alarm float switch is located on
the vault floor (see Figure 24). The second flood alarm float switch is located above the vault
floor and typically mounted underneath the electrical panel labeled “RTU”. The second float
switch is very sensitive and is made of a stainless steel ball (Figure 23). When this float switch
is activated a signal is sent through Delta V and the PRV solenoids are closed, securing all flow
to the Legacy Well automatically. This alarm can only be reset manually inside the RTU
cabinet.

Although the PRV’s can be secured automatically by triggering the second flood alarm float
switch, leakage upstream of the PRV can still flood the vault. For this reason, it is important that
the IRSO respond to all flood alarms quickly and in person. Each Legacy Well vault contains
high voltage electrical panels. If faced with a flooded vault situation, the IRSO should notify their
supervisor and I&E staff immediately and not enter into a flooded vault. The IRSO should work
above ground surface to isolate the source of flooding and pump down the vault.

Legacy Well vaults are continuously ventilated 24/7 utilizing a high-volume fan and influent /
effluent ventilation risers outside the vault. The electric fan is mounted to the vault wall (Figure
25) and occasionally fails. The IRSO is responsible for replacing inoperable fans. The fans
plug into the 110 volt AC power outlet mounted near the fan on the vault wall. The warehouse
stocks replacement Legacy Well vault fans.
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Figure 25 Legacy Well
vault ventilation fan. Four
bolts mount the fan to the
vault wall near the ceiling.
These fans occasionally fail
and require replacement by
the IRSO. Fans pluginto a
110V electrical receptacle
for energy. Replacement
fans are stocked in the
warehouse.

IRSO'’s are responsible for the maintenance and operation of sump pumps, sump pump float
switches, ventilation fans and ceiling light bulb. |&E staff takes care of maintaining all other
electrical components of the Legacy Well vault.

It is the IRSO'’s responsibility to keep the Legacy Well vaults clean and free from debris. While
visiting a Legacy Well, if the IRSO notices anything unusual about the condition of the vault, the
IRSO should notify their supervisor immediately.

In the event of an electrical power interruption, the Legacy Wells are equipped with an
uninterruptable power supply (UPS) that can provide enough power to keep the Legacy Well
PRYV solenoid from closing, allowing the well to continue injecting for up to 1 hour without power
from the electrical grid.

C. Legacy Well Operation

All Legacy Wells are equipped similarly and operate using the same operational theory.
Because of their age and delicate well seals, Legacy Wells inject passively utilizing pressure
from the BPWPS to deliver water to the well site. The discharge pressure for the BPWPS is set
at 60 pounds per square inch (psi).

Figure 26 shows the anatomy of Legacy Well I-4. All components shown in Figure 26 are also
inside Legacy Well vaults. All Legacy Well casings and vaults are equipped similarly. Legacy

Well I-4 injects into all 4 aquifers while other Legacy Wells range between 1 and 4 casings per
vault (see as-built drawings I-1 through 1-23).
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Figure 26 Anatomy of a 4 zone Legacy Well (blue arrows indicate injection flow path). A Lateral
pipeline connecting main to the Legacy Well site. B Splitter box that divides flow from the lateral into
individual 3-inch diameter flow tubes that feed injection casings (4 injection casing at this well). C
Butterfly valve used to manually control flow into well casing and reduce influent pressure. D 3-inch
diameter magnetic flow meter for each injection casing. E Local flow meter display for each injection
casing. F Pressure reducing valve (PRV) for each injection casing. G Well-head pressure transmitter,
one for each injection casing (also ported for pressure gauge). H Well flange pressure transmitter,
one for each injection casing (also ported for pressure gauge). | 1-inch PVC air-vac tapping well flange
allowing the casing to breath. J Orifice plate at the lateral pipeline connection to the splitter box. K
capped 3-inch gravel feed tube. There is a gravel feed tube for each Legacy Well casing. For exact
orientations of all Legacy Well gravel feed tubes see as-built drawings.

Because of their age and delicate well seals, Legacy Wells operate under lower influent
pressure conditions than modern and hybrid wells. Pressure is reduced at several points along
the injection flow stream. First, an orifice plate is installed at the flange connection between the
splitter box and the lateral (Figure 25, J).

Legacy wells are aged and the seals separating the injection zones inside the well bore have
degraded. For this reason, pressure into the Legacy Wells needs to be reduced beyond the
splitter box orifice plate.
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Located upstream of each Legacy Well injection casing are 3-inch Bermad pressure reducing
valves (PRVs). These hydraulic, solenoid actuated, valves regulate downstream pressure and
communicate with the process control software — Delta V. The PRV can only be started or
stopped in Delta V, any adjustments are done manually in the field by an IRSO. The PRV
owners manual explains how to manually operate and maintain this valve. A copy of the PRV
owners manual is provided as Appendix A-13.

Upstream of the hydraulic pressure reducing valve lies a butterfly valve. This butterfly valve is
used by the IRSO to 1) manually secure injection into the well casing and 2) reduce pressure
into the PRV.

The PRV can be used by the IRSO to remotely start and stop injection into a Legacy Well. The
PRV cannot be adjusted in Delta -V only started or stopped. Appendix A-14 provides
instructions for remote Legacy Well start/stop operations. Sometimes these pilot valves
(solenoids) can physically stick, requiring the IRSO to visit the valve and gently tap the solenoid.
If gentle taping does not retore solenoid functionality, the valve will need to be rebuilt and
solenoid replaced. The IRSO is responsible for rebuilding PRVs and replacing PRV solenoids.
The Warehouse stocks PRV solenoids and rebuild kits. The PRV solenoid rebuild /
replacement instructions are also found in Appendix A-13.

PRV malfunction can also be the result of an aged diaphragm inside the valve body. The IRSO
is responsible for replacing PRV diaphragms. Figure 27 shows a PRV diaphragm being
prepared for replacement. A set of 18 images of PRV diaphragms being replaced can be found
at H:\OCWND\ Operations\ Water Production\ Water ProductionShared\ WaterProd\ Barrier\
Photos\ Bermad rebuild photos.

Figure 27 PRV valve
diaphragm being prepared
for replacement . A new
replacement diaphragm is
visible in the lower left
qguadrant of this image.

The PRV reduces pressure at a ratio of 5:1. The upstream butterfly valve can be throttled by the
IRSO to achieve even lower pressure into the well. Ideally, the Legacy Well header should be 8
psi or less. If flange pressure reaches 10 psi flow to the well should be secured.

39



Because Legacy Well seals are compromised, it is important the IRSO maintain the same (or
close to the same) header pressure for all casings in the well bore. This will reduce the potential
for fine grained materials to travel from one zone to another across the compromised well seals.
This migration of fines causes loss of well performance as the fines get lodged in the pore
opening of aquifer and restricts flow.

Flow is delivered into the injection well using a 3-inch open-ended eductor pipe. This 3-inch
PVC tubing threads into the underside of the well flange and extends 20 feet below the lowest
historic static water level for that well casing. Some of the down-well eductor pipes contain a
slightly less than 3-inch diameter stainless steel orifice plate designed to create a small amount
of backpressure necessary for optimal PRV function.

As flow is delivered into the well casing through the eductor pipe, the water level inside the
Legacy Well casing will rise (mound) slowly as injection proceeds. This level may rise to the
well-head and occasionally pressure can build underneath the well-head flange. This
pressurized condition lets the IRSO know that the well is becoming a good candidate for
redevelopment. Ideally the Legacy Well flange pressure is zero; however, the well flange
pressure should not exceed 10 psi before flow to the well is secured.

Delta V allows the IRSO to set an automatic shut-down pressure setpoint. All Legacy Wells are
programed to automatically shut-down once the flange pressure exceeds 15 psi.

Legacy Wells are equipped with pressure indicating transmitters (PIT) at the injection casing
header and at the injection casing flange. Occasionally these transmitters fail and need
replacement. Itis the IROS’s responsibility to replace these transmitters. The PIT (Figure 26,
G, H) and (Figure 28) is a “plug and play” devise. The Warehouse stocks replacement PITs.

Figure 28 Legacy Well pressure
indicating transmitter assembly. Pressure
sensing device (top), gasket (middle) and
plug (bottom). The plug rarely fails.
Gaskets should be changes when
replacing the pressure sensing devise.
This is a low voltage assembly. The
warehouse stocks these parts.
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D. Legacy Well Maintenance

While the IRSO has several Legacy Well maintenance responsibilities including rebuilding
PRVs, vault sump pumps and float switches; of paramount concern to the IRSO is injection well
performance.

Legacy Well Performance

Legacy well performance is a function of flow into the well and the corresponding pressure
response. ldeally injection wells would inject high flow rates with gradual pressure responses
over long periods of time. Primary factors affecting injection well performance include: biological
growth down-well, dissolved gas binding and deposition of fine grained solids.

Since 2009 the Talbert Barrier began injecting 100% recycled water, providing OCWD complete
control of injection water quality. The advanced treatment process employed by GWRS does a
good job of eliminating any organic nutrient and consequently biological growth in Legacy Wells
is minimal.

To address well fouling by air-binding, Legacy Well-heads are equipped with a 1-inch diameter
air vacuum and release valves at the well-head flange to allow the well casing to breath (see
Figure 26, I).

As discussed previous in the “Distribution System” section of this manual, GWRS final product
water reacts with the cement mortar lining of distribution pipe to shed particles that accumulate
in the well screen and adversely affects injection well performance. To address this, the District
periodically contracts well redevelopment services.

E. Legacy Well Redevelopment

The District periodically hires well redevelopment contractors to remove accumulated solids
from the Legacy Wells (Figure 29). Prior to GWRS, OCWD has tried many different well
redevelopment techniques to remove an array of foulants produced by various water quality
changes. Since GWRS and the stability of injection water quality, Legacy Wells clog slower
because the primary fouling agent is solid deposition. Solids are removed from Legacy Wells by
reversing the flow direction and purging the well. Because static water levels are high along the
coast, air-lift pumping can be employed to pump the well.

Since 2000, IRSO staff has been developing various technical specifications for these periodic
Legacy Well redevelopment contracts. The latest version of the contract’s technical
specifications is located at: H:\OCWD\Operations\Water Production\Water Production
Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\ Legacy Well Redevelopment Specifications.
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Figure 29 Injection Well
redevelopment contractor
working on Legacy Well I-14 (Ellis
@ Bushard). The contractor is
air-lift pumping the well to
dislodge and remove fine grained
particles that accumulate in the
well screen and adversely impact
well performance. Air-lift pump
discharge is desilted in the white
baffled tank and placed in the
local sewer. The discharge will
be return to GWRS for treatment
and future injection.

Additionally, IRSO staff provides field guidance for all contracted Legacy Well redevelopment
work. Since 2000, IRSO staff has been documenting Legacy Well redevelopment activities by
completing reports. Electronic copies of these documents are located here:
H:AOCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier
O&M Manual\Legacy Well Rehab Reports. Hard copies of these documents, the yellow field book
and any pre 2000 Legacy Well field or construction notes can be found in the lower two file
cabinet drawers along the Southeast wall of the 540 Building of the GWRS campus (see Figure
30). The Legacy Well redevelopment blank forms used by the IRSO to guide and document
Legacy Well redevelopment activities are located here: H:\OCWD\Operations\Water
Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\Forms.
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Figure 30 File cabinet in
the SE corner of the 540
building. The two open
drawers contain files for
each Legacy Well. Files
include hard copies of
images, records, drawings
and well redevelopment
summary reports.

Legacy Well redevelopment contracts typically occur every third year and contain budget to
cover approximately half of the Legacy Well sites. Legacy Wells are selected for redevelopment
based upon the IRSO’s observations of long-term flow and pressure response trends using
Delta V. All legacy Wells perform differently. Some Legacy Wells inject 375 million gallons prior
to redevelopment, others 55 million gallons. The IRSO observations are critical in determining
the need for Legacy Well redevelopment.

F. Gravel Feed Tube Measurements

The IRSO should periodically measure the depth of Legacy Well gravel feed tubes.
Measurements should be recorded on the form entitled Gravel Tube Depths CURRENT located
on the local network at H:\OCWD\Operations\Water Production\Water Production
Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\ Forms.
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6. MODERN WELLS

Modern Wells, constructed between 2000 and 2006, incorporate into their design advancements
developed from 25 years of operating Legacy Wells and 5 years of operating Hybrid Wells.
Modern Wells contribute approximately 50% of the total daily average injection through the
Talbert Barrier. An as-built drawing of a typical Modern Well is attached as Figure 6.

A. Background

All modern wells are completed above ground and outside public-right-of way utilizing one 12-
inch injection casing per bore hole. Modern Well sites have either three injection casings per
site (Figure 31) (also see Figure 3: 1-26 through 1-32) or one injection casing per site (Figure 31)
(also see Figure 3: wells |-33 through 1-36). In addition to tapping the Talbert, Alpha, Beta and
Lambda aquifers, some Modern Wells also inject into the Main aquifer. The Main aquifer, which
is deeper and less susceptible to seawater intrusion, is recharged artificially by injecting into
these deep Modern Wells.

Figure 31 Images of Modern Injection Well I-26 (left) containing three injection casings and
Modern Well I-34 (right) containing one injection casing.

B. Modern Well Operational Theory

All Talbert Barrier Modern Wells are equipped similarly and operate using the same operational
theory. Figure 32 shows the layout of a typical Modern Well and identifies the flow paths for
injection influent and backwash discharge.
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Figure 32 Typical Talbert Seawater Intrusion Barrier Modern Injection Well. Blue arrows indicate
the flow path from the lateral pipeline into the well casing. Orange arrows indicate the backwash
discharge flow direction. A Lateral isolation butterfly valve operator.

The Modern Well well-head is shown in greater detail in Figure 33.

Figure 33 Modern Well components identified. A Magnetic flow meter (station mounted local display
visible above and to the right of the meter). B Motor operated butterfly valve (MOV). C Well-head. D
Discharge butterfly valve (manually operated). E Discharge sample spigot. F Storm drain catchment
basin. G Air-vacs.

Injection flow is delivered from the main to the Modern Well via the lateral pipeline. The lateral
pipeline daylights just downstream of the isolation valve (see Figure 32, A) and makes a 90°
turn (towards the well-head) above ground. Flow is first measured using a magnetic flow meter
and displayed in Delta V and at the site. Flow then travels through a motor operated butterfly
valve (MOV) with upstream and downstream air-vacs. Flow is then deflected down-well through
another pipe elbow. A pressure transducer measures the injection level from inside the camera
tube and communicates the level to Delta V. The transducer measures the weight of the water
above it and mathematically converts this to an accurate water level inside the casing.
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A detailed look at the components of a typical Modern Well well-head is shown as Figure 34.

Figure 34 Details of a Talbert Barrier Modern Injection Well well-head. A Magnetic flow meter. B
Injection influent flow sample spigot. C %-inch diameter stainless steel tubing used to trickle continuous
flow into the gravel feed tube and the camera tube to prevent stagnation and biological growth. D
Injection influent air vacuum and release valves (2-inch diameter). E Motor operated butterfly valve
(MOV). F Gravel feed tube. Cap is ported to receive %-inch stainless tubing for trickle flow and a 1-inch
air vacuum and release valve. G Camera tube access port (4-inch diameter). Camera tube cap is ported
to receive Y-inch stainless tubing for trickle flow, 1-inch air vacuum and release valve and level sensor
cable. A level sensing transducer is submerged below the static water level inside the camera tube. The
level sensor cable is visible leaving the camera tube and connecting to a level indication transmitter (LIT).
H LIT with local injection level display. local injection level displays at all Modern Well sites have been
disabled and any of the display boxes painted black. | Pressure indication transmitter (PIT) with pressure
gauge. J Backwash discharge air vacuum and release valve (2-inch diameter). K Backwash discharge
manual butterfly valve. L Baski Valve influent and effluent %-inch stainless steel tubing [completes a
nitrogen cylinder to Baski Valve to atmosphere route]. M Well-head eductor spool.
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Figure 35 shows the buried components of the Modern Well well-head.

Figure 35 Modern Well well-head below
ground surface. A 12-inch injection casing. B
Backwash discharge piping. C 3-inch camera
tube. Note the two eccentric reducers and
pipe spool used to allow for the passage of
long geophysical tools without getting stuck
as the camera tube angels away from the
injection casing. The top eccentric reducer is
4-inch, the lower eccentric reducer is 3-inch.
This camera tube acts as an airline in most
Modern Wells when backflushing. The
camera tube acts a stilling well and houses
the LIT while injecting. D 3-inch gravel feed
tube. This tube contains two 11.5° bends
(not visible in image) to clear well-head
equipment at the surface. E Conductor
casing.

C. Flow Meters

The Modern Well flow meters are magnetic flow meters maintained by the District’s I&E
Department. If the IRSO observes a trend of irregular and erroneous flow reading, an I&E
request should be submitted. The IRSO should explain all observed irregularities to the I&E
technician. The flow meters communicate with Delta V and also have a local display mounted
at the well site. Modern Well flow meters are calibrated and serviced by the OCWD I&E
department. If the IRSO observes inaccurate flow rates an I&E request should be submitted.

When Modern Well flow meters typically fail it is because the flow tube liner deteriorates.
Original flow tubes were lined with neoprene. The District is replacing flow tubes as they fail
with flow tubes lined with Teflon~ for longer life.

D. MOV

Each Modern Wells is equipped with an MOV just upstream of the injection well-head. Modern
Wells 1-29 through 1-36 are equipped with modulating MOVs that allow the IRSO to choose a
valve position between 0 — 100% open. MOVs at Modern Wells 1-26 through 1-28 do not
modulate and only provide the IRSO the option of closed or fully open.

All Modern Well MOV’s are maintained and serviced through the I&E Department or a factory
field technician. The IRSO should coordinate MOV service or repair by submitting an I&E
request and supporting the I&E tech when applicable.
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E. Level Sensors and Transmitters

Modern Well level sensors and level transmitters are calibrated and maintained by the District
I&E Department with support from the IRSO group. Pressure transducer level sensors are
housed inside the Modern Well 3-inch camera tube. These sensors are delicate and require
that the IRSO take great care when handling. The IRSO is required to temporarily remove the
sensor from the camera tube to conduct backwash activities.

In the summer and in the winter the IRSO takes a hand level at each Modern Well site. The
hand level is recorded on the well profiling forms described in section 4G of this manual. If the
discrepancy between the hand level and the transducer level is greater than 1 foot, the IRSO
must notify his supervisor.

F. Air-Vac’s

Occasionally the 1-inch and 2-inch air-vacs on Modern Wells fail to consistently seat properly
and require replacement. Modern Well air-vac replacement is the responsibility of the IRSO.
For safety purposes, replacing the 2-inch air-vac should be completed by two or more IRSO’s
using the auto crane mounted in the bed of T-89. First, close the ball valve below the air-vac.
Then unthread the defective air-vac at the nipple below the air-vac and above the insolation ball
valve and remove air-vac with crane. Lift new air-vac into place with crane and thread onto the
nipple. Lastly, open the ball valve below the air-vac.

G. Down-Well Flow Control Valve

Unlike the Legacy Wells, Modern Wells are equipped with a down-well flow control valve
mounted to the end of the eductor pipe. All Modern Wells are equipped with an 8-inch Baski
down-well flow control valve (Baski Valve) manufactured and tested by Baski Inc. , Denver
Colorado. The Baski Valve operates on the principle of an inflatable / deflatable rubber bladder
inside a stainless steel body. Nitrogen gas is used to inflate the bladder to stop flow.
Conversely, when nitrogen gas is bled from the Baski Valve, flow initiates. Pressure on the
bladder determines the flowrate of water passing through the Baski Valve. The entire assembly
is encased inside a stainless steel housing (Figure 36). Factory information about the Baski
Valve can be found in Appendix A-15. A Table showing the depth placement of all Talbert
Barrier Baski Valves is located here: H:\OCWD\Operations\Water Production\Water Production
Shared\WaterProd\Barrier\Talbert Barrier O&M Manual\ Talbert Barrier Injection Well — construction
Details. The Baski Valve communicates directly with Delta V.
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Figure 36 Baski Valve identified by the red bracket in the left image. A close up of the
valve discharge port is shown in the right image. Note the 2-inch dedicated airline
passing through the Baski Valve and bullnose pipe end-piece at the end of the
assembly. This allows greater airline submergence for shallow Modern Well settings.

H. Modern Well Operational Choices

The IRSO uses Delta V to operate Modern Wells. Delta V provides the IRSO three different
operation choices for Modern Wells. The IRSO has the choice to operate a Modern Well based

on:

> Flow
> Flow and Level
> Flow and Pressure

a. Flow Mode

Delta V allows the IRSO to input a flow setpoint in flow mode. The Baski Valve will modulate
to maintain the flow setpoint regardless of injection level inside the well casing and pressure
that builds up underneath the injection well-head.

Operating Modern Wells in flow mode long term can potentially damage the well by pushing
fine grained particles far away from the well into areas of the aquifer that are unrecoverable
during backwashing. For this reason, Modern Wells are only operated in flow mode when
the wells level instrument is malfunctioning.
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b. Flow and Level Mode

Delta V allows the IRSO to input setpoints for flow and level. When a set point is triggered, a
certain action is initiated. For example, in a “flow and level” scenario the IRSO may input a
flow rate of 100 gpm and a level setpoint of 5 feet below ground surface (bgs). Under these
conditions Delta V tells the well to inject 100 gpm until the water level inside the casing
reaches 5 feet bgs. When the input level of 5 feet bgs is reached the Baski Valve partially
closes gradually until the flow leaving the Baski Valve is low enough to maintain the level
setpoint. Over time, as the aquifer fills and the well clogs, the well will continue to ramp
down it’s flow to maintain the desired setpoint level. Note: 100 gpm and 5 feet bgs were
randomly selected, the IRSO has a wide range of flows and levels available for setpoint
input. Typically the flow rate setpoints vary from well to well. Modern Well level setpoints
are summarized in the table below:

Modern Well Level Setpoint
[-26 through 1-29 (all casings) 2 feet bgs
[-33 through 1-36 2 feet bgs
[-29 through |-32 (shallow & deep casings) 15 feet bgs
[-29 through 1-32 (intermediate depth casings) 60* feet bgs

* This level setpoint can be raised with the approval of the District's Chief Hydrogeologist

The majority of the time Talbert Barrier Modern Wells operate in flow and level mode. This
operational mode reduces the risk of surfacing water (and the potential to damage nearby
buried infrastructure) yet achieves protective groundwater levels in the Talbert Gap.

c. Flow and Pressure Mode

If desired, Delta V allows the IRSO to input setpoints for flow and pressure. In a “flow and
pressure” scenario the IRSO can, for example, input a flow rate of 100 gpm and a pressure
setpoint of 5 pounds per square inch (psi). Under these conditions Delta V tells the well to
inject 100 gpm until the pressure underneath the well-head flange reaches 5 psi. When the
5 psi input pressure is reached the Baski Valve partially closes until the flow leaving the
down-well flow control valve is low enough to maintain the pressure setpoint. Over time, the
well will continue to ramp down it's flow to maintain the desired setpoint pressure. Note: 100
gpm and 5 psi were randomly selected, the IRSO has a wide range of flows and pressures
available for setpoint input.

The majority of the time Talbert Barrier Modern Wells operate in “flow and level” mode.
Operating Talbert Barrier Modern Wells in flow and pressure mode long term can potentially
damage the well by pushing fine grained particles far away from the well into areas of the
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aquifer that are unrecoverable during backwashing. For this reason, Modern Wells are
rarely operated in flow and pressure mode.

For instructions on how to operate Modern Wells see Appendix A-16.

. Eductor Leakage

Sometimes minor leakage from the Modern Well eductor pipe (“drop pipe”) occurs when the
Baski Valve is fully closed. Modulating MOV’s allow the IRSO to keep the eductor pipe full
during a Baski Valve closed situation when there is leakage at the eductor pipe couplings. To
remedy the leaky drop pipes at Modern Well sites not equipped with modulating MOV’s (I-26, |-
27 and [-28) a 1-inch bypass line around the MOV has been installed (Figure 37). The flow
through the 1-inch bypass line is greater than the leakage from the eductor pipe, subsequently
the eductor remains fully charged and ready for degassed injection flow to resume once the
Baski Valve is opened.

Figure 37 1-inch MOV bypass line.
These lines are installed at: 1-24, |-25,
1-26, I-27 and 1-28 and used to
combat eductor pipe leakage from
the couplings when the Baski Valve is
closed.

J. Modern Well Maintenance

While the IRSO has several Modern Well maintenance responsibilities, of paramount concern to
the IRSO is well performance.

Modern Well Performance

Modern Well performance is a function of flow into the well and the corresponding pressure
response. ldeally Modern Wells would inject high flow rates with gradual pressure responses
over long periods of time. Primary factors affecting injection well performance include: biological
growth, dissolved gas binding and deposition of fine grained solids.

Since 2009 the Talbert Barrier began injecting long-term 100% recycled water, providing OCWD
complete control of injection water quality. The advanced treatment process employed by
GWRS does a good job of eliminating organic nutrient and consequently biological growth in
Modern Wells is minimal.
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To address well fouling by air-binding in Modern Wells, the Baski Valve is closed and the
eductor pipe is filled. The air-vac at the top of the well-head expels trapped gasses. Once the
well-head air-vac seats, the Baski Valve can be opened to begin the injection of degassed
water.

As discussed in the “Distribution System” section of this manual, GWRS final product water
reacts with the cement mortar lining of distribution pipe to shed particles that accumulate in the
well screen and adversely affects injection well performance. To address this, the District
invested in a trailer mounted high pressure, large volume air compressor (Figure 37). This
piece of equipment allows the IRSO to backwash Modern Wells without any outside support
services.

Figure 37 Airlift backwashing Modern
Well 1-29 utilizing the District-owned
portable air compressor (TR-64). This
image was captured the moment when
air-lift break over pressure was achieved
and discharge first reached atmosphere.
Most of the time discharge is fully
contained within the on-site storm drain
catchment basin.

K. Modern Well Redevelopment

Fine grained particles that clog Modern Injection Wells can be removed by backwash pumping
the well for a short period of time, usually less than 1 hour. These particles range in size from
one micron to visible with the naked eye. During injection, these particles can enter the void
openings of the aquifer and sharply reduce the wells ability to inject water easily. Research
indicates that the particles originate from two sources: 1) shedding of the distribution system
pipe interior and 2) particles in the lime deliveries that do not completely dissolve during the
GWRS treatment stabilization process.

A typical Talbert Barrier Modern Well is taken off-line and backwashed after 30 — 50 million
gallons injected. Reduction in injection flow and elevated injection levels are good indicators
that a Modern Well is ready to be backwashed. The IRSO reviews historic trends of Modern
Well performance in Delta V.

52



The IRSO mobilizes the District owned, trailer mounted, high volume/ high pressure air
compressor to the well and performs backwashing by air-lift pumping the Modern Well (Figure
38). Modern Well backflushing procedures are provided as Appendix A-17.

Figure 38 Two IRSO’s backwashing
Modern Well I-36. The operator on
the left is controlling the air from
the compressor into the well. The
operator on the right is monitoring
and documenting the discharge
water quality for regulatory
compliance. The well can be seen
discharging into the storm drain
catchment basin.

L. Other Modern Well Maintenance Activities

a. Baski Valve

The Baski Valve consumes nitrogen during it's operation. Periodically the IRSO will need to
change out the spent nitrogen cylinder with a full cylinder. Baski Valve nitrogen cylinder
replacement instructions are presented in Appendix A-18. Figure 39 shows the inside of a
Modern Well Baski Valve cabinet. If nitrogen is being consumed at a higher than normal rate
there may be a leak in the Ys-inch stainless steel tubing that delivers nitrogen from the control
panel to the Baski Valve. The IRSO can spray Snoop™ leak detection solution along the
tubbing and look for bubbles. The bubble will occur at the leak location. Leaks usually occur at
fittings. The IRSO can usually stop the leak by tightening the fitting. The Baski Valve requires
no routine service. Should the valve malfunction, Baski Inc. will need to be notified. The IRSO
does not repair the BASKI Valve, only factory representatives. The Baski Engineer who is most
familiar with the Talbert Barrier Baski Valves is Nick Hemmingway [cell phone (303) 901-5559,
office (303)789-1200].
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Figure 39 Typical 3 casing
Modern Well Baski Cabinet.
The nitrogen cylinder and
regulator are featured along
the right. Influent and effluent
nitrogen line pressure gauges
are mounted to the back wall.
The uninterruptable power
supply (UPS) is visible on the
floor.

b. Uninterruptable Power Supply

The UPS is a back-up power supply that is engaged when power to the Modern Well site is
interrupted (Figure 39). Should an electrical power black-out at the well occur, the UPS will
deliver the energy required for the Baski Valve solenoids to secure flow through the Baski Valve.
The UPS usually holds a charge for 15 to 30 minutes and remains plugged into the 110V power
outlet inside the Baski Cabinet. When power is restored to the well site, the MOV automatically
closes and the Modern Well is ready to receive commands from Delta V to restore injection.

The IRSO is not responsible for maintaining the UPS. The I&E department maintains the UPS
systems at Modern Well sites. Occasionally the IRSO may hear a high pitch beeping sound
coming from the UPS signaling that some type of service is required. In this case, the IRSO
should submit an I&E request to have it looked at by a technician.

c. Process Control Panel

All Modern Wells have a process control panel. This panel houses the electronic circuitry that
communicates with Delta V and the Modern Well valves, flow meters and other devices. This
panel is temperature sensitive and is equipped with air conditioning unit mounted to the panel
door. I&E staff maintains and repairs all items inside the process control panel. The IRSO is
responsible for maintaining the air conditioner filter. This filter simply slides out from the side of
the unit as shown in Figure 40. The filter is rinsed out using the on-site water supply, air dried
and then reassembled. The filter can be cleaned while the air conditioner unit is running. This
procedure should take less than 20 minutes to complete. Cleaning the air conditioner unit filters
is a monthly task usually accomplished during the Modern Well monitoring site visit (pressure
profile).
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Figure 40 Modern Well Process Control Cabinet. Note the air
conditioner unit mounted to the door. The air conditioner filter removes
by gently pulling on the tab sown. The filter in this image is partially
removed. The IRSO removes, rinses and reinstalls these filters monthly
as a preventative maintenance activity.

d. Air-Vac Replacement

Occasionally a Modern Well air-vac will fail. The IRSO is responsible for replacing failed air-
vacs. Air-vac replacement is done utilizing at least two IRSOs and the auto crane mounted in
the bed of T-89. First, close the ball valve below the air-vac. Then unthread the defective air-
vac at the nipple below the air-vac and above the insolation ball valve and remove air-vac with
crane. Lift new air-vac into place with crane and thread onto the nipple. Lastly, open the ball
valve below the air-vac.

e. Gravel Feed Tube Measurements

The IRSO should periodically measure the depth of Modern Well gravel feed tubes.
Measurements should be recorded on the form entitled Gravel Tube Depths Current located on
the local network at:

H:AOCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier
O&M Manual\ Forms.

High Voltage Electrical Panel

Electrical Panels labeled “High Voltage” are located at Modern Well sites 1-29 through 1-36.
Modern Well sites 1-29 through 1-36 were originally designed to be backwashed using electric
submersible pumps. The District decided to backwash by airlift pumping prior to installing the
submersible pumps. As a result, these panels were never equipped. There is no need for the
IRSO to open these panels.
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7. HYBRID WELLS

A. Background

Bridging the time gap between Legacy and Modern Wells, Hybrid Wells 1-24 and |-25 were
constructed between 1998 and 2000. There are only two Hybrid Well sites in the Talbert
Barrier. Hybrid Well sites 1-24 and 1-25 are both located on the OCWD Fountain Valley campus
along the East Perimeter Road (Figures 3 and 41).

Figure 41 Hybrid Well site
I-24 (above) and I-25
(below) located on the
OCWD Fountain Valley
campus along the East
Perimeter Road. |-24 is
nested with 2 casings in 1
bore hole. 1-25 is a single
casing well. Although
these two wells are only
e : T oy — separated by 420 feet, the
geology is different, hence,
the different well
completions. Geologists
claim that a splay of the
Newport Inglewood Fault

Zone runs between the
two Hybrid wells.

Currently 1-24 and 1-25 are
non-operational. A project
to upgrade both Hybrid
Wells is being planned at
the time of this writing.

Well I-24 is a nested well with two 12-inch diameter casings in one 36-inch diameter borehole.
Well I-25 is a single 12-inch casing well inside a 22-inch borehole. Figure 9 shows an as-built
drawing of Hybrid Well 1-24.

Hybrid Wells are the only Barrier wells completed with stand-alone 2-inch diameter sounding
tubes. Each sounding tube is screened identical to its respective injection casing and houses a
pressure transducer / water level indicator.

All Hybrid Wells are equipped with 200 HP electric submersible backwash pumps. Hybrid wells
are the only wells in the Barrier equipped with dedicated pumps for backwashing.
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Hybrid Wells 1-24 and 1-25 are the only Talbert Barrier injection wells that discharge to a GWRS
treatment plant waste discharge line called the “brine line”. The brine line is connected to the
ocean outfall that is owned and operated by the Orange County Sanitation District (OC San).
OC San required a sand separator at each well site to reduce sand intake into the brine line and
ocean outfall. The vertical metal cylinder near the right margin of the 1-24 well pad in Figure 8
shows the “Lakos” sand filter. The Lakos filter is a centrifuge that uses the backwash pump
pressure to operate. Gravity pulls the sand downward and the sand-free discharge drops into a
concrete standpipe connected to the brine line. The Lakos filter is a passive filter requiring no
maintenance. Periodically the IRSO will need to shovel and discard the sand which
accumulates at the base of the filter. Hybrid Well I-24K produces a considerable amount of
sand when pumped.

Like Modern Wells, Hybrid Wells have a flow control valve at the end of the eductor pipe.
Currently 1-24 and |-25 are equipped with down-well flow control valves. Hybrid Wells employ a
down-well flow control valve called a variable orifice valve (VOV). The trade name for this valve
is the “V-Smart Valve”. The VOV valve operates on the principle of a solid sleeve hydraulically
sliding over a ported cylinder and exposing or covering the ports to flow or secure water. The
sleeve is driven by hydraulic pressure from a pump on the surface. Mineral oil is used as the
hydraulic fluid.

The VOV valves at I-24 and |-25 have a history of failure. Currently all 3 VOV valves are
inoperable. The District is currently pursuing a project to replace all 3 VOV valves with Baski
Valves, bringing uniformity and time-tested reliability to all Talbert Barrier down-well flow control
valves. Hybrid Wells I-24 and |-25 cannot operate until this project is complete. This project will
involve reengineering and rebuilding certain aspects of the I-24 and I-25 well-heads. This will
also change the way the IRSO will operate the well in the future.

The remainder of this “Hybrid Wells Operation and Maintenance” section will be completed once
the well-heads have been modified and the operational protocols have been established for
injecting and backwashing. Itis likely that the well-head modification project will be completed
in fiscal year. 2023/24 or 2024/25. Figure 42 show the injection and backwash flow path for a
typical Hybrid Well.
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Figure 42 Hybrid Well I-25. Blue arrows indicate the flow path from the exposed lateral
pipeline into the injection well. Orange arrows indicate the backwash discharge flow path to
waste.
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8. ROUTINES, UNFORESEENS AND A VERY IMPORTANT TOOL

A. Background

This section describes a typical day that the Talbert Barrier IRSO is likely to encounter, atypical
interruptions to a typical day and a very important tool.

Routine activities are discussed in the Typical Day (Routines) portion of this section.
Interruptions of the GWRS treatment plant and distribution system leaks are discussed in the
Atypical Interruptions section. A gauge that tells the IRSO how strong the Barrier is in real-time
is the focus of the Important Tool section.

It is important to understand that the IRSO has responsibilities beyond the Talbert Barrier which
include the operations and maintenance of the Mid-Basin Injection Well Field and distribution
system, the GWRS pipeline and the Green Acres Plant recycled water distribution systems.
This manual focuses solely on IRSQO’s Talbert Barrier responsibilities.

B. Typical Day (Routines)

The IRSO arrives at work on time and in uniform, usually meeting in the shop first thing in the
morning. A brief discussion with other team members and the injection well supervisor typically
results in the gameplan for the day.

At least one IRSO must complete and archive the daily sheets package for the day. The daily
sheets package includes three sheets: 1) Injection Well Daily Log, 2) OCWD | Well Daily Flow
and 3) Barrier Wells Total Flow.

The IRSO completes the Injection Well Daily Log by hand, utilizing real-time data found on Delta
V. This sheet features instantaneous flow rates and groundwater levels for all Modern and
Hybrid Wells. This form also includes the instantaneous Barrier Pump Station flow and pressure
data, and Modern Well Baski Valve high and low setpoints. Figure 43 shows the Injection Well
Daily Log form. The electronic Injection Well Daily Log form is located at:
H:AOCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier
O&M Manual\ Forms. Instructions on how to complete the Injection Well Daily Log are found in
Appendix A-16.
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Figure 43 Completed Injection Well Daily
Log. This form includes the instantaneous
Barrier Pump Station flow and pressure
data Modern Well Baski Valve high and low
setpoints, and instantaneous flow and
water level for each Modern and Hybrid
Well. The IRSO completes this form each
workday morning.

The OCWD | Well Daily Flow sheet is also printed directly from Delta V. Figure 44 show the |
Well Daily Flow Sheet. This sheet features instantaneous flow rates in gallons per minute for all
Barrier Injection wells, flow source data from GWRS and the import water connections (if
applicable). Instantaneous header pressures are provided for all Legacy Wells while influent
pressures to Hybrid and Modern Wells are also featured. The OCWD | Well Daily Flow sheet
can be found in Delta V by navigating to the Delta V page entitled “OCWD AWTF Control
System”. Select the orange rectangle labeled “Area 001 — 036 Wells”. A map of the Talbert
Barrier will appear with a white rectangle in the center near the top labeled “View Daily Flows”,
select the rectangle and the OCWD | Well Daily Flow sheet will appear.
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Figure 44 OCWD | Well Flow Data sheet. This sheet is printed each morning by the IRSO and
contains instantaneous flow rates in gallons per minute for all Talbert Barrier Injection wells,
flow source data from GWRS and the import water connections.

The Barrier Wells Total Flow sheet is printed directly from Delta V. Figure 45 show the Barrier
Wells Total Flows sheet. This sheet features volumes injected at flow rates in million gallons for
all Talbert Barrier Injection wells, flow source data from GWRS and the import water connection
dating back to the inception of GWRS in January 2008. The Barrier Wells Total Flow can be
found in Delta V by navigating to the Delta V page entitled “OCWD AWTF Control System”.
Click on the orange rectangle labeled “Area 001 — 036 Wells”. A map of the Talbert Barrier will
appear with a white rectangle in the center near the top labeled “View Daily Flows”, click the
rectangle and the OCWD | Well Daily Flow sheet will appear. At the bottom of this page is a

rectangular tab entitled “| Well Daily Flow Total”, click this tab and the Barrier Wells Total Flows
sheet will appear.
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Figure 45 Barrier Wells Total Flows sheet. This sheet is printed each morning by the IRSO
and features volumes injected at flow rates in million gallons for all Talbert Barrier injection
wells and flow source data from GWRS and the import water connections dating back to the
inception of GWRS in January 2008.

All three of these sheets are combined and scan / e-mailed to jponsangue@ocwd.com each
morning.

In addition to completing the daily sheets package it is a good idea for the IRSO to check in with
the treatment plant operators. A good time to do this is during their morning shift change. The
night shift crew shares any plant issues that may have occurred during the night with the day
shift crew. Sometimes these issues are important to the IRSO, so it is a good idea to pay
attention to GWRS treatment plant morning shift changes that occur at 7:00am daily in the
GWRS Operations Control room.

A typical day on the Talbert Barrier may involve the IRSO working on the following tasks that
have already been discussed in this manual including: Air-lift backwashing Modern Wells,
overseeing Legacy Well redevelopment, conducting pressure profiles, monitoring gravel feed
tube levels, rebuilding valves in the shop, downloading data from water quality instruments,
operating bypass filter monitoring skids and general housekeeping at all injection well sites.

While the IRSO is working in the well field it is important to be observant and look for
irregularities at well sites and along the distribution system. Irregularities may include running or
standing water, open vault hatches, open perimeter fencing gates, overgrown vegetation,
property damage, homeless encroachment and graffiti.

Any irregularities observed should be reported immediately to the supervisor. The supervisor
will address the issue. A deficiency list for the Talbert Barrier is maintained by the supervisor
and includes issues that can be addressed over time. Issues like pipe leaks need immediate

62



attention and are therefore not placed on the deficiency list. A copy of the deficiency list is
provided as Appendix A-19.

C. Atypical Interruptions

Unforeseen events the IRSO is likely to encounter fall into two categories: 1) shutdowns of the
GWRS treatment plant and 2) pipeline leaks.

a. Shutdowns of the GWRS Treatment Plant

Shutdowns of the GWRS treatment plant are not very frequent and usually result from operator
error or insufficient electrical power. The District purchases electrical power through a program
whereby power to the GWRS treatment plant can be reduced during times of peak demand on
the electrical grid. This type of shutdown is called a “demand response” shutdown. Demand
response shutdowns usually occur during times of hot weather and limits the total plant to
producing 15 mgd. All 15 mgd during a demand response event flows to the Talbert Barrier. If
this type of shutdown is to occur, the IRSO usually has a small amount of time to secure Legacy
Wells and reduce Barrier flow to 15 mgd. Sometimes all power to the GWRS treatment plant is
completely lost unexpectedly giving the IRSO no preparation time.

When the BPWPS goes down the primary concern of the IRSO is to minimize loss of pressure
in the Talbert Barrier distribution system. When the BPWPS stops pumping the Modern and
Hybrid Well MOV'’s quickly and reliably close automatically through Delta V. Legacy Wells shut
down less reliably.

Legacy Well PRVs communicate with Delta V using 4 to 20 milliamp signals and solenoids.
Sometimes the solenoids fail and prevent the valve from closing. Most commonly Legacy Well
PRYV failure occurs when the valve needs service. Service includes rebuilding the solenoids,
replacing the diaphragm and installing the rebuild kit. When Legacy Well PRV valves fail, the
IRSO must visit the site and manually close the “Cock 2" on the Bermad PRV or manually close
the butterfly valve upstream of the problematic PRV (Figure 46). This takes time and pressure
in the pipeline is dropping all the while. It is not uncommon to have more than one problematic
Legacy Well PRV during a GWRS treatment plant shutdown event. The IRSO uses import
water to recover pressure losses in the pipeline.
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Figure 46 Legacy Well pressure
reducing valve (PRV). Red arrows
indicate the location of “Cock 2”.
The IRSO can secure flow to a PRV
that is nonresponsive to Delta V by
manually closing cock 2 or by
closing the upstream butterfly
valve. When pipeline pressure is
restored Cock 2 will automatically
reset and be ready for a remote
restart. If the IRSO chooses to
secure flow with the butterfly valve,
a second well site visit is required
upon start-up to open the butterfly
valve.

The IRSO should always use the City of Fountain Valley import water supply connection (see
Appendix A-11) first. This connection is limited to 800 gpm. Depending upon how many
Legacy Wells fail to close, 800 gpm may or may not be enough to maintain pressure in the
pipeline. The OC-44 connection can be used as a back-up to the Fountain Valley connection.
Between May 1 and September 30, flow taken from the OC-44 connection could place the
District in an unfavorable position with MWD at the Forebay where the District purchases large
quantities of imported water from MWD to recharge through spreading basins. For this reason,
it is very important that the IRSO seek approval from his supervisor to take OC-44 flow
between May 1 and September 30.

By balancing imported water flow(s) against flow losses into (stuck open) Legacy Wells, the
IRSO can build back pipeline pressure. The IRSO can use a Modern Well for any fine tuning of
pipeline pressure. Ideally the pipeline pressure at the BPWPS is between 50 and 60 psi when
the Talbert Barrier is ready to begin injecting GWRS water.

When the GWRS treatment plant operators restore plant functionality, GWRS effluent initially
flows up to the Forebay through the GWRS Pipeline via the GWRS Final Product Water Pump
Station (Figure 47). The BPWPS is then started and the IRSO begins opening injection wells.
Instructions for bringing the Talbert Barrier down for a GWRS treatment plant shutdown and
back on-line following a shutdown are located in Appendix A-20.
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Figure 47 GWRS Final Product Water Pump Station. The four shorter pump motors in the foreground
power the Barrier Product Water Pumps. The larger motors in the background power the pumps that
lift GWRS water over 200 feet in elevation to the recharge spreading grounds in Anaheim.

b. Pipeline Leaks

Pipeline leaks occur without warning and can range from a nuisance drip that can be easily fixed
by tightening a fitting to pipeline ruptures.

When visiting the injection well sites and traveling between wells, the IRSO should be looking
for leaks. The IRSO should report all leaks to the supervisor immediately. If the leak is an
obvious nuisance drip that can be easily sealed by tightening a fitting or joint above ground, the
IRSO may do so. Typically however, leaks are larger and require assistance.

Historically, most Talbert Barrier leaks are large and occur to a buried section of the main or
lateral pipeline. Since these leaks are buried, they may not be obvious. The IRSO looks for
clues such as pressure drops in the distribution system, water surfacing through cracks in the
concrete or asphalt, standing (ponding water) in areas that should be dry. Sometimes it is
obvious like when an unobservant motorist drives onto the sidewalk and sheers off an air-vac
sending water shooting up into the air.

In the case of a buried pipeline leak, the IRSO should report their findings to their supervisor
immediately. The supervisor will determine an appropriate course of action. Typically, the
supervisor will ask the IRSO to isolate the leak by securing an upstream and downstream valve.
A contractor will be dispatched to excavate, repair the pipe, backfill and restore the surface
conditions at the leak site. The IRSO will assist the contractor by providing background
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information and act as a liaison between District Engineers and the contractor. Once the
contractor completes the repair to the pipe, pressure can be restored.

In the case of a sheered air-vac, the IRSO will isolate the air-vac using the buried upstream
isolation valve. If a new air-vac can be easily replaced, a team of IRSOs can remove the
damaged air-vac and replace it with a new one. The Talbert Barrier operations group stocks 2-
inch air-vac valves in the shop. If the damaged air-vac cannot be easily replaced, a contractor
will need to be called.

D. Important Tool

The Talbert Barrier was designed and constructed for the purpose of protecting the Orange
County Groundwater Basin. The goal of the Talbert Barrier operator is to use injection wells to
create a high-pressure ridge in the aquifer system to stop the landward migration of seawater.
How does the IRSO know when to increase or reduce the amount of injection flow to control
seawater? Luckily the IRSO has a very important tool.

Fortunately, the IRSO has a very important tool that aids in determining the appropriate amount
of flow required to control seawater intrusion. Water levels in monitoring wells landward and
seaward of the Talbert Barrier are used to determine the overall effectiveness of the Barrier.
While there are many monitoring wells near the Talbert Barrier that provide data regarding
seawater intrusion, monitoring well M-26 (Figure 2, 48) provides the IRSO with the most
meaningful information.

Monitoring Well M-26 taps a critical geologic structure (erosional unconformity) that merges the
Lambda and Talbert aquifers. This mergence zone provides the first opportunity for seawater
to enter the Lambda Aquifer (Figure 48).
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Figure 48 Cross section of the Talbert
Gap along the Santa Ana River showing
the underground pathways for seawater
to enter into the groundwater Basin.
Note the location of M-26 in the
mergence zone between the Talbert and
Lambda aquifers. The IRSO uses the
water level in M-26 to gauge the
strength of the Talbert Barrier. Water
levels from M-26 are available to the

IRSO in real-time electronically.

The District’s Chief Hydrogeologist has declared that to effectively hold the advancement of
seawater, the groundwater level in monitoring well M-26 must be at a protective elevation of 3
feet above sea level or higher. Considering the well-head elevation of 7.86 feet above mean
sea level, a water level of 4.86 feet bgs in monitoring well M-26 equates to 3 feet above sea-
level or “protective elevation”. The IRSO operates the Talbert Barrier by increasing or
decreasing overall Talbert Barrier flows to achieve a water level at or above 4.86 feet bgs in
monitoring well M-26.

Monitoring well M-26 is equipped with an automatic data logging device that measures and logs
groundwater levels four times a day. The data is available to the IRSO in real time by
downloading the In-Situ app - “HydroVu”. The IRSO should download this app onto their mobile
device for easy reference. The OCWD Geology Department maintains all monitoring well data
loggers and HydroVu accounts for the District. Because the M-26 groundwater level data is so
important to the operation of the Talbert Barrier, the IRSO visits M-26 weekly and measures the
water level by hand. If the hand level and the level measured by the data logger do not agree
within three tenths of a foot, the IRSO should contact the Hydrogeology Department for
assistance.

The IRSO refers to the M-26 groundwater level often to ensure efficient operation of the Talbert
Barrier. The IRSO should try to maintain static a static water level at M-26 between 4.86 and
2.86 feet bgs. Exceeding protective elevation range long-term can potentially cause damage to
infrastructure near the Talbert Barrier. Injection wells are activated or deactivated to maintain
the groundwater level between 4.86 and 2.86 feet bgs.
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The groundwater levels captured by the datalogger in M-26 is plotted monthly and presented in
a report provided to the California Regional Water Quality Control Board, Santa Ana Region.
Figure 49 shows a recent plot of groundwater levels at M-26.

Figure 49 Recent Hydrograph from monitoring well M-26. The protective elevation line is shown as a
dashed blue horizontal line at 3 feet above sea level. The dark blue line tracks the M-26 groundwater
level with time. The green line indicates total flow to the Talbert Barrier in million gallons per day.
Note that the M-26 groundwater level hovers near the protective elevation line except when the
GWRS treatment plant slows down (around September 6, 2022) or when the GWRS treatment plant
flow temporarily goes to zero (September 21, 2022). This plot demonstrates the relationship in time
between Talbert Barrier Injection and the pressure response at M-26. A plot of the M-26 water level is
available to the IRSO in real time using the HydroVu app on a mobile devise. [Interestingly, OCWD
hydrogeologists have observed groundwater near the Talbert Barrier moving at a wide range of
velocities. The maximum velocity observed to date is 5 feet per day].

The District has also equipped monitoring well M-25 (Figure 3) near the western end of the
Talbert Barrier. Monitoring well M-25 is screened in different geology than M-26. For this
reason water levels in monitoring well M-25 are less responsive to Talbert Barrier injection. The
IRSO relies on monitoring well M-25 to better understand the historical performance of the
Talbert Barrier and to help plan long term operational strategies. Data from monitoring well M-
25 is also available to the IRSO on mobile devises using the HydroVu app. The data from

68



monitoring well M-25 is also plotted (Figure 50) and included in the OCWD Water Production
Department monthly report. This report is submitted to the California Regional Water Quality
Control Board — Santa Ana Region by OCWD’s Director of Water Production.

Figure 50 Hydrograph of monitoring well M-25 on the west end of the Talbert Barrier. Water
levels in M-25 are much less responsive to injection along the Talbert Barrier.

E. Closing Comment

The Talbert Barrier is a dynamic system that involves a tremendous amount of effort from many
different departments at the District. As an IRSO you will likely work with many individuals from
various departments. A brief summary of how other departments contribute to the successful
operation of the Talbert Barrier is provided below:

I&E Department

I&E staff troubleshoots, maintains, calibrates and repairs injection well electrical equipment and
instrumentation and process control software (Delta V).
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GWRS Operations Department

GWRS Treatment plant operators provide critical information related to GWRS production and
occasionally assists the IRSO with basic injection well operation using Delta V.

GWRS Maintenance Department

Provides fabrication services, vehicle maintenance/repair and equipment transportation support
for Legacy Well redevelopment work.

Hydrogeology Department

Designs injection and monitoring wells, provides water level data logger support and interprets
water quality data in the Talbert Gap.

Engineering Department

Provides support for pipeline repairs, pipeline modifications and injection well-head
modifications. Archives all Talbert Barrier record drawings.

Research and Development Department

Provides support and interpretation for bypass filter study, laser turbidity study, and corrosion
study.

Over the course of time the IRSO will work with representatives from each of these
departments. When collaborating with staff from other departments it is important to understand
their perspective of Talbert Barrier operations will be different than yours. Be patient and try to
speak simple language until a mutual understanding is achieved. This will benefit all parties and
create a pleasant, positive, and productive working environment.

F. Outside Services

Occasionally the IRSO will need assistance from vendors, outside service providers and
contractors. Contractors are selected using a competitive bid process and therefore vary from
project to project. A list of important service providers and vendors including contact information
is provided as Appendix A-21. Appendix A-21 also contains the most recent version of OCWD’s
GWRS + Green Acres Project Emergency Directory.

G. Computerized Maintenance Tracking

The District uses a computerized system called “Maximo” to issue and track maintenance work
orders that fall into two categories: 1) preventative maintenance (PM) and 2) corrective
maintenance (CM). Preventative maintenance work orders are completed to preserve and
extend the life of an asset. Corrective maintenance actions are taken to repair an asset. Work
orders are distributed in Maximo from the GWRS Planner/ Scheduler and come with an
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electronic work plan. Corrective maintenance usually involves repairing something that broke
unexpectedly. If something is not working correctly, the IRSO submits a CM work order in
Maximo and describes the actions taken to repair the asset in the work order electronically. A
list of some common CM and PM activities that the IRSO is likely to encounter include:

Preventative Maintenance Corrective Maintenance

Main valve exercising Legacy Well sump pump replacement
Lateral valve exercising Legacy Well ventilation fan replacement
Blow off distribution system mains Legacy Well pressure transmitter

replacement

Legacy Well cathodic anode maintenance Replace air-vac along distribution system
Injection well profiling / housekeeping Replace air-vac at injection well site
Modern Well Backwash Rebuild Legacy Well 3-inch PRV
Coordinate Laser turbidimeter service with Repair minor vandalism at injection facilities
manufacturer

The IRSO can receive Maximo training from the one of the District's two GWRS Planners /
Schedulers.
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Closing Comment

While OCWD is recognized globally as being both a pioneer and a leader in the water recycling
industry, it is important to keep in mind why OCWD began recycling water in the first place. The
reason OCWD began recycling water back in 1968 was to control seawater intrusion along the
coast in Orange County. Without the need to protect the Basin from seawater intrusion, the
GWRS treatment plant and its predecessor Water Factory 21 would never have been built.

Being an IRSO is unique, there are very few IRSO’s in the world. You are operating the world’s
largest, fully automated, injection well field. Your work is very important to the community. Try
to do your job to the best of your ability and enjoy this opportunity.

Modern Injection Well Site I-32.
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9. APPENDIX LIST

A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21

Work Area Traffic Control Handbook

South East Barrier Pipeline Operating Instructions

Exercising Main and Lateral Valves

Blow Off Valve Operation

Cathodic Protection Grout Maintenance

Laser Turbidity Monitoring Stations — Standard Operating Procedures
By-Pass Filter Monitoring

Corrosion Monitoring Station Operation

Silt Density Index Test Procedures

Import Water Connection — SEB (OC-44) Flow Control-Delta V
Import Water Connection — City of Fountain Valley Flow Control-Delta V
4 Gas Meter Owner’s Manual

Legacy Well 3-inch Pressure Reducing Valve — Operating Instructions and
Manufacturer Provided Information

Legacy Well Delta V Operations

Baski Valve Factory Information

Procedures for Operating a Modern Well

Modern Well Airlift Backwash Procedures

Baski Valve Nitrogen Cylinder Replacement — Standard Operating Procedures
Talbert Barrier Deficiency List

Procedures for Bringing the Barrier Back On-line

Contact List of Important People
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Appendix A-1

Work Area Traffic Control Handbook (WATCH Book)
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Appendix A-2

South East Barrier Pipeline Operating Instructions
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South East Barrier Operating Instructions
Version 1 June 28, 2004

The South East Barrier, Figure 1, is presently a domestic water line that ties off of Huntington
Beach’s domestic water system (OC-44). The OC-44 flow is monitored and controlled by the
Mesa Consolidated Water District (MCWD).

Water from the OC-44 line is temporarily being diverted to Water Factory 21’s barrier injection
line, I-1 — 1-28 and future injection wells 1-29-1-38. The contracted flow will be between 3 and 8
mgd. The South East Barrier (SEB) line will eventually be fed from Orange County Water
District's GWR plant. This line presently supplements injection blends of reverse osmosis, deep
well and the City of Fountain Valley’s domestic water, into the Talbert Injection Barrier.

The South East Barrier consists of :

e The OC-44 metering vault, located on the North side of Adams Avenue in the median
on the frontal road parallel to Adams Blvd, approximately 200 yards west of the Santa
Ana River. The service pressure on this line is 150-180 psi. It is recommended that
staff conduct a weekly visual check of the meter vault sump at least weekly or until a
water infiltration trend is developed. Sump pump can be operated by plugging in a
portable generator to plug connection within vault.

Meter vault is located just east of Mesa Consolidated Water District’s chlorination vault.
There are two, parallel meters of different sizes located in this vault. The 10-in meter
valves are to remain closed during normal operation. If used, flow should be limited to a
maximum of 5 mgd. For short term outages, four hours or less, the maximum flow rate
could be increased to 6 to 6.5 mgd. Currently this vault has no power or ventilation and
should be considered a permit required confined space, unless a portable generator and
blower are used.
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View down into meter vault.

e Double line - four valve RP back flow prevention valves located approximately 150
yards east and slightly north of the OC-44 metering vault.

Backflow device located north of Adams Frontage Road. Devices are required to be tested and
certified annually.

e PRV-1 vault located directly north of the RP system. This valve is set at a sustaining
upstream pressure of approximately 100 psi and a reduced downstream pressure of
65 psi. Citect does not receive signals from this vault. Staff should conduct visual

check of this facility at least weekly.
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View into PRV-1 vault. Sump pump can be operated with portable generator.

PRV-2 vault is located on OCWD property at the corner of Ward and Ellis and directly
south of the I-5 injection vault. This vault is supplied with electrical power and has a
ventilation blower system similar to the injection well vaults.

View of PRV-2 vault looking north to Ellis and Ward intersection
The approximate head loss from PRV-1 to PRV-2 is about 20 psi for a flow rate of 8
mgd. Flow is directed into the PRV-2 pressure/flow control station through a bi-pass
valve system. The valve located adjacent (south) of the valve vault should remain
closed at all times during normal operation. The valve should only be operated when
PRV-2 valves are being serviced and flow is still required. Note: PRV-2 was removed
after the commissioning of GWRS in 2008. This valve should be operated by
authorized personnel only. However, PRV-2 will be decommissioned once the AWPF
ceases to utilize SEB flow for blending purposes. The PRV-2 vault has two Cla-Val
valves, the first is a pressure regulating/pressure sustaining valve and the second is
a flow metering valve. The pressure sustaining feature has been disabled while the
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pressure regulating pilot has been set at 35 psi (downstream pressure). The 35 psi
downstream pressure is set slightly higher than the injection pump discharge pressure
(P-6 VFD injection pumps) setpoint due to velocity losses through the flow metering
valve and overall headloss in the SEB pipeline. It is predicted that the downstream
reducing setting would need to be approximately 30 psi when total flow is increased
to 8 mgd.

Upstream Pressure Reducing Valve  Downstream Flow Control Valve

The second valve in the PRV-2 vault is currently configured as a flow regulating valve.
Currently, all flow changes must be made manually at PRV-2 vault using manual input
to the valve’s control box. Existing Process Control System, Citect, receives flow,
upstream pressure and downstream pressure from PRV-2 vault. These parameters
are monitored only and cannot be changed via Citect.

Downstream Flow Control Box Pressure transmitters

CONTROLLING FLOW CHANGES FROM PRV-2: This flow is regulated and
displayed in the vault on the digital display box. To manually increase or decrease
flow the display must be in the SP mode which is obtained by pressing the display
button until SP is shown on the display screen. Flow changes are made with the up
and down arrow and should be made in 200 to 300 gpm increments every 5 minutes.

CAUTION: Never shutdown flow quickly. When increasing or decreasing flows the
injection line VFD system will need to be monitored closely. Whenever the VFD is
over 95% (60 Hertz) and you wish to increase Q-10 flow a new line pump must be
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brought on line from the closed position so that the VFD pump can be lowered into a
more tolerable operating range like 60%. Whenever flow is decreased this process
occurs in the reverse. Line pumps shall be started in the closed position and brought
on-line no quicker than %i-turm every 5 minutes. Whenever flow changes are made
Mesa Consolidated Water District should be contacted by telephone prior to any
changes. Current telephone contact numbers are posted in the control room.
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EMERGENCY PROCEDURES

e Inthe event of an emergency remember that great damage can be done to the system
if any of the Pressure Reducing Valves or isolation valves are closed too rapidly.

e In case of a SEB line break, the downstream valves on the RP backflow valves located
at Adams Avenue should be secured. Secure valves slowly (1/2 turn every 1 minute).
As soon as possible, call MCWD and OCWD Barrier Operations staff when securing
the SEB.

e Up and downstream pressures at PRV-2 pressure reducing/sustaining valve can be
monitored on PCS (Citect Al points: AlI0507 and Al0508). If large pressure fluctuations
develop on the SEB line, the VFD pumps and valves may need adjusting or
maintenance. The Cla-Val valve pilots that control upstream and downstream pressure
are to be adjusted by properly qualified and authorized personnel only!

e If fluctuating pressure cannot be controlled, securing of the SEB line may be
necessary. Secure pipeline using the downstream isolation valves at the RP backflow
valves. As soon as possible, contact MCWD and the OCWD Barrier Operations staff
when securing these valves.

Location of Main Line Isolation Valves on SEB Line (Refer to South East Barrier (SEB)
Record Drawings for Map and Exact Station Locations)

e At OC-44 metering vault (two valves next to vault on west side and two valves next to
vault on the east side). The 10-inch “by-pass” meter valves are to remain closed during
normal operation. This side of the metering structure is a “by-pass” line designed for use
if the 16-in meter is out of service. The 10-in “by-pass” meter should be limited to a
maximum flow rate of 5 MGD. For short term outage (four hours or less), the maximum
flow rate could be increased to 6 to 6.5 mgd.

e Reduced Pressure (RP) valves (up and downstream) in nursery directly downstream of
0OC-44 vault.

e On Ward street where line exits SCE property

e On Ward St. south of Nightingale Circle

e At PRV-2 vault Ward and Ellis (See attached map D-9)

=  West side of vault — this valve will isolate the PRV-2 vault from the
SEB line.
= East side of vault — this valve will isolate the PRV-2 vault from the
Ellis Avenue injection line.
= On the Ellis Avenue Injection supply line at tie-in (separates P-6
VFD/injection pump station from SEB and Ellis).
e On the SEB supply line at Ellis Avenue Injection supply line tie-in point between SEB
line and Ellis Avenue line (See attached map D-9).
e There is an additional line valve immediately south of PRV-2 vault located along the
main SEB line. This valve will always remain closed when SEB flow is to be routed
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through PRV-2 vault. This valve will remain open once PRV-2 vault is decommissioned
and the new Barrier Pump Station is brought on-line (See attached map D-9).

Typical valve can installation. All valve lids are marked with GWRS.

Miscellaneous Information:

e All gates crossing the SEB have OCWD American Locks.

e Access into Pegasus School grounds during school hours requires check-in at the
school office.

e There is an additional line valve within the Pegasus School grounds. It is

recommended that this valve only be operated to help isolate a leak in the SCE
property.
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Appendix A-3

Exercising Main and Lateral Valves

117



Appendix A-3

Exercising Main and Lateral Valves

Background

Annually all main line and lateral valves are exercised. This consists of stopping water flow and
fully closing and then reopening each valve. Many times, the valve can, and riser needs to be
cleaned of debris that block the valve key from contacting the valve nut. A shop vacuum or
spring-loaded grabbing device can be used to remove dirt and rocks or asphalt chunks. These
tools can be found in the Barrier Shop. Valve exercising procedures are described below.
While following the procedures it is important that the IRSO operate all valves slowly to prevent
the potential for water hammer. When exercising valves in heavy traffic, the IRSO should try to
place a pickup truck between the work area and oncoming traffic. To exercise main line valves
pressure on the main must be a zero to prevent water hammer.

Procedures

e Mobilize to the site, if in heavy traffic try to position a pick-up truck between the work area
and oncoming traffic. Remove the valve can lid to access the valve actuator nut.

e Inspect the valve can condition. If debris is present remove with shop vacuum or spring-
loaded grabbers.

e Place the “Tee Handle” securely on the valve actuator nut.

e Exercise the main or lateral butterfly valve by slowly turning the tee handle in a clockwise
direction.

e When the valve operator nut is no longer able to be turned clockwise, the valve is fully
closed.

e Once the valve is fully closed, slowly turn the Tee Handle on the valve actuator nutin a
counterclockwise direction.

¢ When the valve operator nut is no longer able to be turned counterclockwise, the valve is
fully open. Rotate V4 turn clockwise.

e Remove the Tee Handle from the valve actuator nut and place the valve can lid securely
onto the valve can.

e Cautiously demobilize from the site.
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Figure | “Tee Handle” tool that is
placed on the valve actuator nut and
manually turned to operate the valve.
This tool is extendable. The tool is in
the shortest position possible for this
photograph.

119



Appendix A-4

Blow Off Valve Operation
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Appendix A-4

Blow Off Valve Operation

Background

Annually Blow off valves are partially opened to remove sediment and debris from low lying
portions of a distribution pipeline. Valves may be in traffic lanes requiring traffic control to gain
access. The IRSO should use the Watchbook for lane closures and try and place a pick-up
truck between the work area and oncoming traffic whenever possible. Once the work area is
secured a fire hose or standpipe is added to the blow off discharge to divert the flow of water
away from traffic or pedestrians. The valve is then opened slightly to allow water and debris to
exit the pipeline. The discharge is observed, and the color and type of debris is noted in the
IRSO’s field book. Dechlorination of GWRS water is typically not necessary prior to discharge,
but should be monitored in the field. After the water runs clear the valve is closed the discharge
point is sealed and the cover is replaced. If traffic control was used, it is then taken down so the
flow of traffic can return to normal.

Procedures

e Carefully mobilize to the blow off valve actuator can. If traffic control is required, work
with at least one other IRSO to set-up the lane closure per the Watchbook (Appendix A-
1). If possible, place a pick-up truck between the work area and oncoming traffic.

e Remove any debris from the valve can using a shop vacuum or spring-loaded grabbers.
e Remove the discharge vault lid and unthread the cap from the fire hose fitting.

e Thread 2-inch steel pipe riser onto fire hose fitting. Lay flat hose can be threaded onto
the 2-inch steel pipe riser to direct discharge longer distances like into nearby vegetation.
Ensure that the discharge flow does not affect pedestrians or vehicle traffic.

e Securely place the “Tee Handle” tool (same tool used for main and lateral valve
exercising, see Appendix A-3) on the blow off valve actuator nut.

e Slowly begin to turn the “Tee Handle” counterclockwise. The valve will begin to unseat
and water will begin discharging out the lay-flat house.

e Continue turning the valve actuator counterclockwise until the velocity of the discharge
water is high enough to carry solid material from the pipeline.

e Monitor the discharge color and content. Record the observations in your field book.

e When discharge water becomes clear and particle free, close the blow off valve by slowly
turning the “Tee Handle” clockwise. When the “Tee Handle” can no longer be turned
clockwise the valve should seat and discharge will stop flowing.

e Remove the “Tee Handle” from the blow off valve actuator nut.

121



Unthread the 2-inch steel pipe riser (and lay flat hose, if applicable) from the fire hose
fitting. Thread the fire hose cap back onto the fire hose fitting.

Mobilize back to the discharge vault.

Securely place the lid back onto the blow off valve discharge vault.

Clean up any deposits of material that may be on the sidewalk, gutter or street.
Cautiously remove traffic control (if applicable) and demobilize.

122





