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INTRODUCTION

The primary objective of the Mid Basin Injection (MBI) Project is to replenish groundwater upgradient of
a heavily pumped portion of the Principal Aquifer with Groundwater Replenishment System (GWRS)
product water. The MBI Project also increases the recharge capacity of the Basin, by freeing up
capacity in the OCWD Forebay spreading grounds for recharging available SAR and imported water
flows. Together, the DMBI Project (injection well MBI-1) and MBI Centennial Park Project (injection
wells MBI-2, MBI-3, MBI-4, and MBI-5) comprise the MBI Project. Figure 1 below shows the location of
the MBI Project.

The objective of this manual is to present a comprehensive overview of the MBI system supported by
detailed operational procedures to be used by Injection Recharge System Operators (IRSOs). This
operations manual is a living document that will be updated with changes in District policy, operational
procedure or the injection recharge facilities. The responsibility of updating this manual lies with the
Distribution and Injection Well Supervisor.
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MBI project location map.
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BACKGROUND

The MBI Project was implemented in two parts: an initial Demonstration MBI (DMBI) Project that
became operational in April 2015, and the subsequent MBI Centennial Park Project that began
operation in March 2020.

The MBI Project consists of five injection wells (MBI-1 through MBI-5) along with four nearby
downgradient multi-depth nested compliance monitoring wells (SAR-10, SAR-11, SAR-12 and SAR-13),
located approximately three miles north of the Talbert Barrier, along the GWRS Pipeline at the Santa
Ana River and Edinger Avenue (Figure 1). Figure 2 shows a generalized well construction diagram
representing the five MBI wells.
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Figure 2
Generalized MBI well construction diagram.
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MID BASIN INJECTION DISTRIBUTION
SYSTEM

The Mid Basin Injection distribution system is constructed of epoxy lined (cml) and cement mortar
coated steel pipe ranging in diameter from 36 to 12-inch. The IRSO follows a maintenance program for
the Mid Basin Injection distribution system that includes:

e valve exercising
¢ blowing 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 or little pressure on
the main. The IRSO should always actuate valves slowly. For details on exercising main line and
lateral valves see Appendix A-1.

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 operation
procedures, see Appendix A-2.

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 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.

The Mid Basin Injection distribution system is not protected from corrosion using cathodic protection.

GWRS-MBI Pipeline Intertie

All MBI wells inject GWRS product water exclusively. Unlike the Talbert Barrier, there are no imported
water connections that feed MBI wells. A 78-inch cement lined and coated steel pipe runs along the
west levee of the Santa Ana River transferring GWRS product water from the Advanced Water
Purification Facility (AWPF) in Fountain Valley to the spreading grounds in Anaheim. A 30-inch tee into
the 78-inch GWRS pipeline at the Edinger Avenue bridge (GWRS-MBI Intertie) provides the injection
water for MBI recharge. Figure 3 show an engineer’s drawing of the GWRS-MBI Intertie.

MBI | Operations & Maintenance Manual Mid Basin Injection Distribution System Page 5
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Figure 3

Engineer’s drawing showing the GWRS-MBI Intertie connecting the 78-inch GWRS Pipeline to the
Mid-Basin Injection Wells. The blue arrow indicates flow from the 78-inch GWRS pipeline into the
MBI well-field. The green arrow shows flow heading towards Centennial Park. Injection well MBI-1
is located in the upper-left hand corner of the drawing. Injection wells MBI-2 through 5 are located to

the southeast, outside of the area shown.

Two critical valves are operated by the IRSO at the GWRS-MBI Intertie. The first valve is at the 30-inch
tee with the 78-inch GWRS Pipeline, this is a 30-inch gate valve for MBI-1 only and requires over 300
turns to change the valve position from fully open to fully closed. Downstream, a 30-inch butterfly valve
at the 30-inch x 30-inch tee sends water over the Edinger Avenue bridge to MBI-2 through 5. Figure 4
shows the location of these two critical valve actuators at the surface.
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Figure 4

Image looking North (upstream) along the Santa Ana River of the GWRS-MBI Pipeline Intertie. A
Location of valve actuator for the gate valve at the Tee connecting the 78-inch GWRS Pipeline with
the 30-inch MBI pipeline. B Location of valve actuator for the butterfly valve at the 30-inch by 30-inch
tee. Opening this butterfly valve will send flow to the injection well in Centennial Park.

The Edinger Avenue bridge attracts human habitation. These human inhabitants often times engage in
nefarious activities that can result in damage to District equipment (for this reason IRSO’s should not
visit the MBI well field alone). To protect the valve actuator shown as “A” in Figure 4 a rock is rolled
over the valve cover as shown in Figure 5.

Figure 5
Valve actuator lid for the 30-inch gate valve at
the tee with the GWRS covered with a rock
marked with a red paint dot. The IRSO
conceals the valve lid this way to discourage
damage from local human inhabitants.
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Additionally, the 30-inch butterfly valve actuator that sends water across the river into Centennial Park
had been modified with a metal cover secured by tamper resistant fasteners as shown in Figure 6.

Figure 6
Protective enclosure for the valve actuator to
send GWRS water over Edinger Avenue into
Centennial Park. Tamper resistant fasteners are
used to secure the enclosure (red arrow). The
IRSO will be working on a sloped surface when
accessing and operating this valve.

To unfasten this cover, a special tool is required. The special tool is a T55 Torx bit socket that attaches
to a 3/8-inch rachet-driver. The socket tool is stored inside the MBI-1 electrical room as shown in
Figure 7.

Figure 7
The anti-theft T55 Torx bit (red oval) used to
access the valve enclosure shown above is
stored inside the MBI-1 electrical building near
the light switch, in the clear plastic folder tray.
This tool will fit any 3/8-inch rachet-driver. It is
important that the IRSO return the tool after
each use and lock the electrical building door
when leaving the MBI-1 site.

Once the anti-theft fasteners have been removed, the IRSO shall don a pair of sturdy gloves to swing
the lid upward. If a lot of debris and insects are beneath the cover, the area should be swept. Also, it is
common to find drug paraphernalia under the cover. The IRSO shall not directly touch drug
paraphernalia, even with sturdy gloves on. Always use the grabbing tool in the back of your pickup
truck to touch drug paraphernalia and follow procedures outlined in Appendix A-3 to properly dispose of
field sharps.

Beneath the protective stainless-steel cover, the IRSO will find two circular cast iron lids covering two
risers (Figure 8). The riser marked A in Figure 8 contains cathodic protection test leads. The riser
marked B in Figure 8 contains the operator nut that actuates the butterfly valve sending GWRS product
water over the Santa Ana River and into the Centennial Park well field (injection wells MBI-2 through
MBI-5).

MBI
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Figure 8
Inside the protective cover. Riser
marked A contains cathodic protection
test leads. Riser marked B contains
the actuator nut for the butterfly valve
controlling GWRS flow into Centennial
Park. Debris, insects and drug
paraphernalia (red oval) are often
found under the cover. The IRSO
should use extreme caution when
working under this cover and
understand that the footing is sloped
and unpaved. The handle of an
IRSO’s grabbing tool is visible in the
upper right-hand corner of the image.
The grabbing tool is the only method
the IRSO shall use to handle drug
paraphernalia.

Injection Well MBI-1 Distribution System

A flow distribution diagram of the MBI-1 injection and waste piping is presented in Figure 9 below.

| Vi

| L) TN\

EXHTMG TREES
Ve HEMAIN 1N FLAGE R WELE AD

BTA DeS2.07

B0 T

N 2T AN
ey

I/

€ B085 181700

\
ur.lslan-.'n/ y
2487 AR =]
Whia e @

BUTT STRAR WITH —_
HARD HOLES 57 00339

) i Exi
& v N ZZES510M

——— DO T SNFTING
| zmam.g’/ B

Figure 9
Generalized flow overview of the MBI-1 site. Blue arrows indicate the GWRS recharge water flow
paths. Orange arrows represent the backwash discharge flow path out to the Santa Ana River
channel.

Downstream of the GWRS-MBI Pipeline Intertie, the undeflected 18-inch pipe continues west and
further reduces to 12-inch just prior to daylighting onto the MBI-1 well slab. Figure 10 shows the above-
ground flow paths of GWRS recharge water and backwash discharge on the MBI-1 well slab.

MBI | Operations & Maintenance Manual Mid Basin Injection Distribution System Page 9



OC Water District, Water Production Department Injection Recharge Group

Figure 10
MBI-1 well slab looking north-west. Blue arrows indicate the GWRS recharge water flow path. Orange
arrows indicate the backwash discharge flow path. The short vertical side-by-side blue and orange
arrows indicate the approximate location of the MBI-1 injection well casing. The tan metal building
behind the injection piping contains the pump motor control panel, Baski valve control panel and the
Delta V process control system electronics. The square structure between the injection and backwash
piping is an abandoned shed that was installed for a discontinued project managed by the OCWD
Research and Development department.

Backwash discharge from injection well MBI-1 flows east above ground on the MBI-1 well slab and then
dives below ground surface. The MBI-1 discharge surfaces in the north-east corner of the site where it
breaks to atmosphere and drops into a concrete discharge containment (Figure 11).

Figure 11
Looking west toward the MBI-1
concrete backwash discharge break
structure. Backwash discharge
breaks to atmosphere at this
location, then flows east via gravity
into the Santa Ana River channel.
Purge flow from nearby monitoring
well SAR-10 can enter this break
structure through a penetration in
the southern wall.
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The concrete discharge structure also receives purge discharge from nearby monitoring well SAR-10.
SAR-10 flow enters the concrete discharge containment at the base of the southern concrete wall
(Figure 12). An aluminum flap has been installed to keep injection well discharge flow of approximately
3,000 gallons per minute (gpm) from flowing out of the containment and towards the monitoring well.
For this reason, it is important that the IRSO ensures that the aluminum flap door seals tightly with the
concrete wall by placing a couple of heavy rocks against it (Figure 12).

4

Figure 12

Looking southward at the dry concrete
backwash discharge break structure.

Note the swinging aluminum door that
receives flow from nearby monitoring well
SAR-10. Prior to backwashing MBI-1, this
door must be in the closed position and
secured with a few heavy rocks as shown.

From the concrete discharge containment, MBI-1 discharge flows via gravity under the west levee and
into the Santa Ana River channel (Figure 13).

Figure 13

Looking west from the bottom of the
Santa Ana River channel. MBI-1
backwash discharge is shown entering
the Santa Ana River channel via gravity
from the MBI-1 concrete discharge
backwash break structure and flowing
south to the ocean. A portion of the MBI-1
backwash flow may be intercepted at OC
San Plant 1 and pumped into the GWRS
headworks.

Because MBI-1 backwash discharge enters the Santa Ana River - a “Waterway of America”, the
California Regional Water Quality Control Board, Santa Ana Region (Regional Board) requires the
District to obtain and comply with a National Pollution Discharge Elimination System (NPDES) permit.
The permit requires the IRSO to perform frequent field monitoring of the discharge water quality. These
monitoring results are presented to the Regional Board monthly in a letter report. Inaccuracies in field
monitoring results are considered by the government as being fraudulent and negligent, and punishable
by jail time for the report author and large fines for the District. It is extremely important that the
IRSO take accurate and complete notes in the field to avoid penalties for NPDES permit non-
compliance. NPDES permit field monitoring procedures for the IRSO are presented later in this
manual.
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Injection Wells MBI-2 through MBI-5 (Centennial Park)
Distribution System

Centennial Park Wells- Influent Supply Distribution System

Injection wells MBI-2 through MBI-5 (Centennial Park wells) receive flow from the GWRS pipeline as
described earlier in this chapter. Injection supply leaves the GWRS-MBI Pipeline Intertie and heads

east over the Santa Ana River along the Edinger bridge. A 30-inch diameter epoxy lined steel pipe is
suspended along the north side of the bridge as shown in Figure 14.

Figure 14
Image looking South of the Edinger Bridge across the Santa Ana River. The 30-inch epoxy lined steel
pipe is concealed behind architectural panels. The pipe rests on top of the large concrete support piers.

At the peak of the 30-inch pipe traversing the Edinger Bridge are two small air vacuum and release (air-
vac) valves that tap the top of the pipe (Figure 15). The two air-vac valves are unaccessible to the
IRSO. The IRSO should visually monitoir these two air-vac valves and report any leakage to the
Injeciton Well Supervisor.

Figure 15

Looking west from the mid
point of the Edinger bridge.
Two small air-vac valves tap
the apex of the 30-inch GWRS
supply pipeline distributing
water to the Centennial Park
injection wells. The IRSO can
not access these valves but
should visually inspect for
leakage.
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After crossing the Santa Ana River, the Centennial Park Mid Basin Injection Wells supply pipline
upsizes to a 36-inch epoxy lined and cement mortar coated steel pipeline. The 36-inch pipeline heads
east underground along Edinger Avenue. At the intesection of Edinger Avenue and S. Mohawk Drive,
the 36-inch pipline turns 90° to the south and enters Centennial Park. The 36-inch pipeline tees into
two 16-inch pipelines that head east and west. The west branch feeds MBI-3 and then reduces to 12-
inch until it terminates at MBI-2. The east branch feeds MBI-4 then reduces to 12-inch until it
terminates at MBI-5. Figure 16 is a map showing the Centennial Park injection supply distribution

system including all apertnances.
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Map of the Centennial Park injection supply distribution system.
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All Centennial Park injection wellheads are completed underground in vaults as shown in Figure 17.

Figure 17
View inside thel MBI-5 vault. The MBI-5
wellhead flange is seen in the
foreground.

Centennial Park injection flow enters the well and backwash discharge leaves the well site as shown in
Figure 18.

L1 <

Figure 18
Drawing of a typical Centennial Park injection well vault. Blue arrows indicate the injection supply
pathway into the well. Orange arrows indicate backwash discharge flows path leaving the injection well
and vault.
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Centennial Park Wells- Backwash Discharge Distribution System

Centennial Park injection wells MBI-2 through MBI-5 all share a common 16-inch cement mortar lined
and coated steel discharge waste pipeline. The waste pipeline has two different discharge points. The
IRSO has the option to send backwash discharge to Centennial Park Lake or to the storm drain. Figure
19 shows the Centennial Park discharge waste line and the two discharge points, the lake and the
storm drain.
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Figure 19
Map showing Centennial Park discharge waste line and discharge points.

Lake Discharge Terminus

The lake discharge point contains a high lake level float switch that could be triggered during
backwashing (Figure 20). If activated, the switch will kill the backwash pump motor. Ending a
backwash event early at sand producing injection wells MBI-3 and MBI-5 could result in sand locking
the down-well check valve. For this reason the IRSO typically discharges to the storm drain.
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Figure 20
Inside the vault containing the lake
discharge float switch (labeled A) and the
analog level transducer (labeled B). This
vault is located north of the lake discharge
building on the shoreline of the lake.

The City of Santa Ana owns the building that contains the lake discharge drop structure. The building is
shown in Figure 21.

Figure 21
The building that houses the backwash discharge point into the lake
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Figure 22 shows the MBI discharge pipe entering the lake discharge drop structure and the isolation valve.

Figure 23 shows the lake discharge drop structure inside the building.

Figure 22 Figure 23
Outside the lake backwash break structure Inside the lake discharge building. This
building. The red arrow points to the lake building is not owned by OCWD. The only
discharge isolation valve. OCWD equipment inside this building is the

lake discharge break structure shown inside
the red oval.

Storm Drain Discharge Terminus

Under normal operating procedures, the IRSO will send backwash discharge to the storm drain system.
The storm drain discharge point is located approximately 600 feet south of MBI-5 at the eastern end of
the discharge waste line and discharges into the Greenville-Banning channel located near the
intersection of Centennial Road and Fairview Street.

The Greenville-Banning channel joins the Santa Ana River channel downstream of Centennial Park.
Discharging to the storm drain requires the IRSO to comply with the NPDES permit requirements.
Monitoring discharge backwash for NPDES compliance is discussed in Appendix A-4. Figure 24 shows
the storm drain discharge break structure inside the storm drain discharge building. Figure 25 shows
discharge leaving the drop structure and entering the Greenville-Banning channel
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Figure 24 Figure 25
Storm drain discharge break structure inside Backwash discharge entering the Greenville-
the storm drain discharge building. Banning channel. The storm drain discharge

building is visible in the upper background
with “3002” and “Hector G Godinez”
displayed on the outside of the building.

The storm drain system isolation valve is located in front of the storm drain discharge drop structure
building (Figure 26).

Figure 26

Storm drain discharge drop structure
building. The valve that allows or
isolates storm drain discharges is
identified with the red arrow.
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Appurtenances of the Centennial Park Distribution System

Both the Centennial Park supply and backwash discharge pipelines contain the following
appurtenances:

e Main line valves
¢ Blow off valves
¢ Air vacuum & release valves (air-vacs)

Main Line Valves

Main line valves are butterfly valves that the IRSO tries to exercise at a minimum of once a year.
Actuator operators for these valves are typically located in roadways with moving traffic. Ideally the
IRSO picks a time to exercise these valves when vehicle traffic is light and when the pipeline is
unpressurized (i.e. GWRS plant shut-down). If exercising during a pressurized condition, the IRSO
must turn these valves slowly to prevent water hammer. For safety, the IRSO should always try to use
the work truck as a barrier to oncoming traffic when working in the street. For details on exercising
main line valves see Appendix A-1.

Blow Off Valves

Debris accumulates in the low spots of the pipeline and needs to be removed periodically to maintain
pipeline efficiency. Located at the deep spots along the main pipeline is 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-2.

Air Vacuum and Release Valves

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 pipeline. These trapped pockets of gas
reduce pipeline efficiency. The high spots in the 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. Team lift the new air-vac into place using the crane and thread onto the nipple. Lastly, open the
ball valve below the air-vac.
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Appurtenances of the Centennial Park Injection Well Vault
Land use restriction imposed by the land owner forced the District to place the MBI-2 through MBI-5

injection well heads below ground surface in concrete vaults. Vaults are equipped with various
appurtenances for efficient distribution of liquids and to accommodate safe human occupancy.

Vault Ventilation

The vaults are equipped with a ventilation system and a staircase, qualifying each vault as a non-permit
required confined space. Personnel entering the Centennial Park Injection well vaults must complete
the OCWD confined space training prior to entry. Figure 27 is a drawing of a typical Centennial Park
injection well vault. Ventilation risers can be seen near and above each Centennial Park injection well
vault. Afan mounted to the vault wall draws air into the vault while the riser discharges air from the
vault. Prior to entering the vault, the IRSO should feel for air leaving the exhaust riser. The IRSO
should then use their 4-gas monitoring instrument to determine if the air inside the vault is safe.

Occasionally the ventilation fans will fail. When the fan fails, the IRSO uses a portable auxiliary blower
with a snorkel to ventilate the vault from the surface. Replacing a failed ventilation fan is the
responsibility of the IRSO. Replacement fans are stocked in the Fountain Valley warehouse.

2

Figure 27
Layout of typical Centennial Park injection well vault. Buried 12-inch butterfly valves for the injection
supply pipeline and the backwash discharge pipeline are located just outside the vault as shown. The
vault sump and sump pump are shown in the lower right-hand corner of the figure.
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Vault Isolation Valves

Just outside each Centennial Park injection well vault are buried 12-inch butterfly valves on the injection
supply pipeline and the backwash discharge pipeline as shown in Figure 28. The IRSO can secure
these valves to isolate individual injection well vaults from the Centennial Park Injection well system.

Other Important Features of The Injection Well Vaults

Vault Sump Pump

To reduce the potential for flooding, each Centennial Park injection well vault is equipped with a sump
and sump pump. Vault sump pumps discharge to the nearby landscaping through a polyvinyl chloride
(PVC) discharge line with a diffuser attached to the end. The diffuser daylights just outside the vault
and is contained underneath an air-vac cover.

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 OCWD Fountain Valley warehouse stocks sump
pumps and float switches.

Sump pump discharge diffusers and other appurtenances visible outside of a typical Centennial Park
Mid-Basin Injection Well Vault is identified in Figure 28.

Figure 28
Outside of a typical Centennial Park Mid Basin Injection Well site. A Three valve cans. One houses
the influent valve (lid labeled “I”), the second houses the discharge valve (lid labeled “D”) and the third
can housed a cathodic protection test lead and labeled “CP Test”. B Staircase hatch to access the
vault. C Well access hatch. D Ladder hatch to access the vault. E Grounding rod access. F Air-
vacuum and release valve servicing the lateral influent line to the well. G Vault ventilation system
riser (1 of 2). H Vault sump pump diffuser. | Vault ventilation system riser (2 of 2).

Cathodic Protection

Both the Centennial Park injection supply pipeline and the discharge waste pipeline do not have a
cathodic protection system.
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Electronic Water Atlas

At the time this manual was prepared, the OCWD Engineering Department is pursuing an electronic
water atlas for the Mid Basin Injection system. This software will utilize the geographical information
system and the internet. Once completed, the IRSO will be able to pull up on their smart phone water
distribution appurtenances relative to the user’s geographic location. It is currently uncertain when this
water atlas will be available for IRSO use.

Distribution System Leaks

Occasionally leaks develop along distribution systems. 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 to determine the source of the leak using the following guidelines.
Values listed below are microsiemens per centimeter (uS/cm).

o ~150: GWRS final product water; rainwater
e ~600-900: municipal drinking water
o >1,200: Green Acres Project (GAP) water

If the water chemistry fits an OCWD source, the IRSO shall try to determine the location of the leak,
then isolate the leak if possible. The Centennial Park distribution system is not a looped system so
isolating a small portion of the main eliminates flow downstream. Determining the location of the leak
can be challenging. A specialty contractor like American Leak Detection may be contracted to employ
acoustic technology to accurately 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 discovering a leak.
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MID BASIN INJECTION WELLS

Background

The Mid Basin Injection wells were completed in two phases. MBI-1 was commissioned in 2015 as a
demonstration well. MBI-2 through MBI-5 were commissioned in 2020. Because MBI-2 through MBI-5
are located in Centennial Park, these wells are often referred to the “Centennial Park Wells.”

The Mid Basin injection wells are all similar in design; however, the Centennial Park wellheads are
completed below ground surface in vaults while the MBI-1 wellhead is above ground. Additionally, the
MBI-1 well is equipped with a vertical turbine backwash pump while the Centennial Park Wells are
equipped with submersible backwash pumps.

Although there are some differences between MBI-1 and the Centennial Park wells, all Mid Basin
Injection Wells (MBI-1 through MBI-5) operate the same.

MBI Operational Goal

The IRSO takes a different approach to operating the Mid Basin Injection Wells versus the Talbert
Barrier Injection Wells. Flow to the Talbert Barrier Wells is adjusted by the IRSO to maintain protective
elevations along the coast. Once protective elevations are met, flow is maintained to hold protective
elevations.

The IRSO operates the Mid Basin Injection Wells with the goal of trying to deliver the maximum amount
of water into the aquifer and the IRSO will only lower flow in a Mid Basin Injection Well if the injection
level (or pressure) inside the casing becomes concerning. The Mid Basin Injection Wells purpose is
strictly recharge and the IRSO uses the five Mid Basin Injection Wells to maximize recharge into this
portion of the groundwater basin.

MBI-1 Well Head Anatomy

Injection flow enters the MBI-1 well site and MBI-1 backwash discharge leaves the MBI site as
described in Figure 10 in the Distribution section of this manual.

Figures 29a and 29b show the influent pathway leading to the MBI-1 injection casing and label the
important appurtenances.
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Figure 29a

Injection (influent) pipe leading to MBI-1 injection well. A air vacuum and release valve, B Sample
tap, C 5 & 1 micron bypass filter skid, D manual butterfly valve, E Flow meter, F flow meter local
display and transmitter [FIC 3400], G laser turbidity meter, H motor operated butterfly valve and

actuator.

Figure 29b

Back side of injection (influent) pipe
leading to MBI-1 injection well. A influent
pressure gauge, B influent pressure
indicating transmitter [PIT 3401].
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Figure 30 labels the MBI-1 well head pedestal appurtenances.

Figure 30
View of MBI-1 well
pedestal looking
southeast. A
backwash pump
motor, B Air-vacuum
and release valve, C
Baski valve driving
fluid influent and
effluent tubing, D
injection wellhead
flange pressure
gauge, E flange
pressure indicating
transmitter [PIT
3425], F vented
camera tube (note
transducer [LI 3420]
cable is visible
leading into the
tube), G vented
gravel feed tube.

Figure 31
View looking northwest of the MBI-1 discharge piping and appurtenances. A
backwash motor, B Rossum sand tester, C sample spigot, D flow meter, E
discharge flow meter local display, F motor operated butterfly valve (pump
discharge valve) and actuator.
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Backwash discharge flow enters the MBI-1 backwash discharge break structure shown in Figure 32
prior to gravity flowing into the Santa Ana River Channel.

Figure 32
MBI-1 backwash discharge break
structure during a backwash event.
The rectangular portal on the far side
of the structure drains the backwash
water into the Santa Ana River
Channel via gravity.

Baski Valve Panel

The Baski down well flow control valve panel and associated nitrogen cylinder is housed along the
north wall of the MBI-1 electrical building as shown in Figure 33. The building also contains the
backwash pump motor control panels, process control system equipment, the uninterruptible power
supply, housekeeping supplies, a garbage can and the specialty tool to open the cover on the MBI-
1/Centennial Park distribution valve as shown on Figure 7 in the Distribution section of this manual.
This building is labeled “PCS-1” on the Delta V overview map of the Mid Basin Injection System.

Figure 33
Inside the MBI-1 electrical
room looking North. The
Baski Valve control panel
and nitrogen cylinder are
visible in the background.
The backwash pump
electrical panels are visible
in the foreground.
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MBI-1 Well Completion

The below ground completion of MBI-1 and all Centennial Park wells are illustrated on as-built
drawings. As-built drawings for all Mid Basin Injection wells are located in Appendix A-5 and include
information regarding screen depths, total depth, gravel tube depth, casing diameters, camera tube
transitions, gravel envelopes and seals.

Centennial Park Wells (MBI-2 through MBI-5) Wellhead Anatomy

Injection flow enters the MBI-2 through MBI-5 vaults and MBI-2 through MBI-5 backwash discharge
leaves the vaults as described in Figure 18 in the Distribution section of this manual.

Figure 34 shows a typical Centennial Park Injection wellhead with the important influent appurtenances
labeled.

Figure 34
View inside MBI-5 vault. Wellhead and injection piping are visible. A influent flow meter local display
and flow transmitter [FIC 3415], B influent flow meter, C influent pressure gauge [PIT 3401], D motor
operated butterfly valve and actuator E sample spigot, F Rossum sand tester, G air vacuum and release
valve (air-vac), H gravel feed tube, | camera tube (level transducer cable LIT 3420 visible), J air-vac
venting the injection casing and well casing pressure gauge and associated pressure transmitter [PIT
3425], K injection well casing, L electric conductors feeding submersible pump motor.
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Figure 35 shows a typical Centennial Park wellhead with the important discharge appurtenance
labeled.

Figure 35
Typical Centennial Park Well head — discharge side. A check valve, B air-vac, C injection/backwash
pressure gauge, D Motor operated butterfly valve, E sample port, F flow meter, G flow meter local
display.

Centennial Park Well Completions

The below ground completion of the Centennial Park wells are illustrated on as-built drawings. As-built
drawings and pump-setting diagrams for all Mid Basin Injection wells are located in Appendix A-5 and
include information regarding screen depths, total depth, gravel tube depth, casing diameters, camera
tube transitions, gravel envelopes and seals.

Centennial Park Vaults

Centennial Park vaults are reinforced concrete subgrade structures approximately 10 feet deep and
measure 22 feet by 16 feet. All Centennial Park vaults are equipped with continuous ventilation fans
and are considered C-5 non-permit required 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 its own meter. A copy of the manufacturers
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owner’s manual for the 4-gas meter is presented as Appendix A-6. 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:

e WP > Shared Files > Water Prod > 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.

Preventing Vault Flooding

To prevent flooding, each Centennial Park Mid Basin Injection Well vault contains a sump as shown in
Figure 36.
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Figure 36
Cross-sectional view of a typical Centennial Park Mid-Basin Injection Well vault. The sump is outlined in red.

Each sump is equipped with a primary and secondary submersible sump pump. These Grundfos
submersible sump pumps are powered by 110V AC power and discharge to atmosphere through a
diffuser located above ground surface (see Figure 28(H)). The primary pump is located inside the
sump, while the secondary pump is located on the vault floor adjacent to the sump as shown in (Figure
37).
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Figure 37
Typical Centennial Park vault sump
pump assembly. The primary pump is in
the sump while the secondary pump lies
on the vault floor. Both pumps are wired
with float switches that operate the pump
passively.

These pumps are the same as those in the Talbert Barrier Legacy Well vaults. Occasionally these
pumps fail. The IRSO is responsible for replacing failed sump pumps. The OCWD Fountain Valley
warehouse stocks the Grundfos submersible sump pumps.

If the primary and secondary pump cannot keep up with the water flow entering the vault, a float switch
will be triggered and a flood alarm banner will appear in the Delta V process control system software.
Figure 38 shows a typical Centennial Park vault flood alarm float switch.

Figure 38

Typical Centennial Park vault flood alarm float switch. The
stainless steel ball inside the red oval floats upward with water
pressure to send a flood alarm banner to the Fountain Valley
control room via Delta V.

If faced with a flooded vault situation, the IRSO should notify their supervisor and I1&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.

Vault Intrusion Alarm

Each Centennial Park vault is equipped with an intrusion alarm system that utilizes a proximity switch
(Figure 39). The proximity switch utilizes magnets to detect a change in hatch position and sends an
alarm banner to the Fountain Valley control room via the process control system software — Delta V.
Because an alarm is sent to Delta V, the IRSO must call the control room (x3240) and announce
entry prior to opening the vault hatch.
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Figure 39
Typical Centennial Park vault proximity switch.

E-call Button

The “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. The e-call button is
labeled “Emergency Call Switch” and is typically located at the bottom of the vault staircase (Figure 40).
Some Centennial Park vaults are equipped with a second e-call button. The IRSO should try not to
accidentally bump into this button.

Figure 40

E-call button located at the bottom of the vault staircase. If
pushed, this button will send a distress alarm to the control
room in Fountain Valley through Delta V. The IRSO should
try not to accidentally bump into this switch and send a false
signal of distress.

Auto Stop Button

Each Centennial Park vault is equipped with an “Auto-Stop” button or Local Off Stop (LOS) button
(Figure 41). This button is also commonly referred to as the “kill switch”. When pushed, this button will
automatically secure the backwash pump. For this reason, the IRSO should be very careful not to
accidentally bump into this button and inadvertently shut down backwashing prematurely. The Auto
Stop button is identified by the code “LOS 3450”.
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Figure 41

The “kill switch” or “Auto Stop Button.” If pressed, the
backwash pump will stop abruptly. The IRSO must try to
avoid bumping into this switch accidentally.

Figure 42 show the locations of the “E-call” and Auto Stop buttons within a typical Centennial Park
vault.
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Figure 42
Interior layout of a typical Centennial Park Wellhead vault. The red star indicates the location of the
“auto stop” button (aka “kill switch”). The red “x” shows the location of the e-call button and the red

circle inscribes the vault sump location.

Centennial Park Vault Ventilation

All Centennial Park vaults are equipped with ventilation fans. These fans mount to the vault wall
(Figure 43). Occasionally these ventilation fans fail. The OCWD Electrical and Instrumentation (I&E)
Department replaces these fans. An I&E request is required to initiate fan replacement. Replacement
fans are stocked in the OCWD Fountain Valley warehouse.
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Figure 43

A typical Centennial Park vault
ventilation fan is visible in the upper
right-hand quadrant of this image.
An additional (2™) “e-call” button
can be seen in the middle of the
image. All Centennial Park vaults
contain a fire extinguisher as seen
in the lower left-hand corner of the
photograph.

Centennial Park Vault Housekeeping

IRSO'’s are responsible for the maintenance and operation of sump pumps, sump pump float switches
and replacing the ceiling light bulb. I&E staff maintains all other electrical components of the
Centennial Well vaults. It is the IRSO’s responsibility to keep the vaults clean and free from debris.
While visiting a Centennial Park vault, if the IRSO notices anything unusual about the condition of the
vault, the IRSO should notify their supervisor immediately.

Uninterruptable Power Supply

In the event of an electrical power interruption, Mid-Bain injection wells MBI-1 through MBI-5 are
equipped with an uninterruptable power supply (UPS) that can provide enough power during a black-
out to allow Delta V to automatically shut down the well properly. The OCWD I&E Department is
responsible for maintaining and replacing UPS units for Mid Basin Injection wells.

Centennial Park Shared Structures

Centennial Park Mid Basin Injection Wells vaults do not contain the electrical panels that power the
submersible pumps, nor do these vaults contain the Baski valve panel and associated nitrogen gas
cylinders. These items are stored in two separate stand-alone above ground structures called Shared
Structures. Figure 44 shows the locations of shared structures 1 and 2 at Centennial Park.
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Figure 44
Engineer’s drawing of Centennial Park. Shared structure 1 is shown inside the red circle and serves
injection wells MBI-2 and MBI-3. Shared structure 2 is shown inside the red square and serves
injection wells MBI-4 and MBI-5.

The shared structures are concrete block structures that serve as both public restrooms and a facility to
store the backwash pump motor electrical panels, process control system equipment the Baski panel
and associated nitrogen cylinders. Shared Structure 1 provides the backwash pump electrical panels,
communication equipment, Baski valve panels and associated nitrogen cylinders for injection wells
MBI-2 and MBI-3 while Shared Structure 2 serves injection wells MBI-4 and MBI-5 (Figure 45). On the
Delta V Mid Basin Injection System overview map, Shared Structure 1 is labeled “PCS-2” and Shared
Structure 2 is labeled “PCS-3". The IRSO enters into the shared structures through the tall double leaf
blue metal doors. A common key opens the two shared structures and the electrical building at MBI-1.
Every IRSO should have a copy of this key.
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Figure 45
Shared Structure 1 (left) and Shared Structure 2 (right). The double doors are used to access the
Shared structures

Figure 46
View inside Shared Structure 2. The submersible
pump electrical panels are on the left. The Baski
valve panel, nitrogen gas cylinders and associated
tubing are located along the right. Note that
Shared Structure 1 contains the same equipment
laid out in a similar fashion.
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MBI WELL OPERATION

All Mid Basin injection wells are similar in design and operational theory as the Modern Wells of the
Talbert Barrier. Modern Well operations are explained in OCWD'’s Talbert Seawater Intrusion Barrier
Operations and Maintenance Manual, available on-line at ocwd.com/wp-content/uploads/Talbert-
Barrier-OM-Manual.pdf. A down-well flow control valve is key to operating these wells.

All Mid-Basin Injection well are equipped with a down-well flow control valve mounted to the end of the
eductor pipe. All MBI Wells are equipped with an 12-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 47). Factory information about
the Baski Valve can be found in Appendix A-7. The Baski Valve communicates directly with Delta V.

Figure 47
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.

MBI Well Operational Choices

The IRSO uses Delta V to operate MBI Wells. Delta V provides the IRSO three different operation
choices for MBI Wells. The IRSO has the choice to operate an MBI Well based on:

e Flow
e Flow and Level
e Flow and Pressure
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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 MBI 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, MBI Wells are only operated in flow mode when the well level instrument is
malfunctioning.

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 below top of casing. When
this input level 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 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.
Injection wells MBI-2 through MBI-5 typically have a high level set point of 10 feet below the top of the
well casing. MBI-1, not in a vault, has a high setpoint of 10 feet below top of casing.

The majority of the time MBI Wells operate in flow and level mode. This operational mode reduces the
risk of surfacing water (and the potential to damage nearby buried infrastructure).

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 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 MBI Wells operate in “flow and level” mode. Operating MBI 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 aquifer that are unrecoverable during backwashing. For this reason, MBI
Wells are rarely operated in flow and pressure mode.

For instructions on how to operate MBI Wells see Appendix A-8.
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MID BASIN INJECTION WELL
MAINTENANCE

Mid Basin Injection Well Backwashes

Injection rates at the MBI wells are maintained by completing routine backwashes. The IRSO is
responsible for backwashing the MBI wells. Centennial Park MBI wells are backwashed monthly while
MBI-1 is backwashed weekly. Appendix A-4 explains the backwash procedure for all MBI wells.

Gravel Feed Tubes

The IRSO is responsible for monitoring and maintaining the gravel feed tube levels at all MBI wells.
Wells MBI-3 and MBI-5 were constructed using silica beads while MBI-1, MBI-2 and MBI-4 were
constructed using natural gravel pack. Wells MBI-3 and MBI-5 produce sand during pumping. For this
reason it is important that the IRSO monitor all gravel tubes often. Gravel tubes should be replenished
to a level between 470 — 600 feet below the top of the tube.

MBI-1 Backwash Pump Maintenance

The backwash pump at MBI-1 is a vertical turbine pump. Occasionally the packing around the line
shaft wears out. Water will continuously spit out from the wellhead while pumping with worn packing. It
is the IRSO'’s responsibility to replace worn packing. Appendix A-9 explains how to replace the packing
at MBI-1.

Housekeeping

It is the IRSOs responsibility to maintain neat and orderly wells sites. The MBI wells are located in
areas of high nefarious activity. For this reason, it is important that the IRSO monitor the overall
condition of the MBI well sites. The IRSO is required to report any unusual findings, including damaged
property, to their supervisor immediately.
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BEHAVIOR AND PERFORMANCE TRENDS
OF MBI WELLS

The goal of the Mid Basin Injection project is to maximize recharge through 5 injection wells located
upgradient of a heavily pumped portion of the Orange County Groundwater Basin. Each of these 5
injection wells behave differently. This section discusses each MBI wells nuances to maximize
recharge and minimize potential for well damage.

The IRSO has an MBI well electronic reference, OCWD’s Geocortex Viewer: Geocortex Viewer for
HTML5 (Geocortex). Geocortex provides general well information for MBI wells. Information includes
as-built drawings, geology logs and state well completion reports.

Monitoring and Documenting Well Performance

Monitoring the performance of MBI wells is a very important task the IRSO is responsible for. The
metric for describing well performance is called the well “efficiency” or “yield”. Well efficiency is defined
as the pumping rate divided by the measured drawdown in a pumping well (mathematically described
below).

Pumping Well Efficiency (Yield) = pumping flow rate (gpm)/drawdown (ft)

For an injection well, efficiency is the injection rate divided by the measured updrawn or mound
(mathematically described below).

Injection Well Efficiency (Yield) = injection flow rate (gpm)/updraw (ft)

In general, an excellent pumping well efficiency (yield) is 100 gpm/ft, while a poor pumping well
efficiency would be less than 20 gpm/ft. Because the aquifer gives up water easier than it receives
water, injection efficiency is generally lower than pumping efficiency. The IRSO collects both pumping
and injection well efficiency data for MBI wells.

Important field monitoring data is collected by the IRSO during the MBI well backwash process and
entered into the MBI well performance database. The information in this database is used by the
District’'s managing staff to make operational decisions affecting budget and overall health of the
groundwater basin. For this reason it is extremely important that the IRSO collect and enter MBI well
data accurately.

e The database is located at: WP > Shared Files > WaterProd > Barrier > Mid Basin Well Field

The database contains an Excel spreadsheet for each MBI well. Each excel spreadsheet contains
multiple worksheets (tabs located at the bottom of the page). There is a worksheet for entering
injection data, backwash (pumping) data and sand production data. Additionally, there are worksheets
for injection, pumping and sand production graphs. The graphs automatically populate from data
entered by the IRSO into excel worksheets. The IRSO does not need to work directly with the graphs;
however, if the IRSO enters inaccurate data into the “injection” and “pumping” spreadsheets, the graphs
will also display inaccurate data. For this reason, it is important that the IRSO double-check the data
entered.

The IRSO conducting the office activities for an MBI well backwash event completes the MBI well
“Injection/Backwash” form as shown in Appendix A-4 (Figure 2) of this manual. The IRSO then enters
the data from the “Injection / Backwash” form into the MBI well excel database worksheets.
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The first worksheet is entitled “MBI-( #)” Injection/Backwash Sheet” (Figure 1). The “MBI-(#)”
Injection/Backwash Sheet” is identified by the worksheet tab labeled by the well 1.D. as shown inscribed
inside the red oval in Figure 48. Date and time entries must be consistent with the format already
established for the worksheet. The worksheet is programmed to automatically calculate the change in
level (A) and yield. The “Recovery (short term),” “Recovery (mid term)” and “Recovery (long term)” data
is taken directly off the PCS screen and entered by the IRSO at 0.5 hours, 2 hours and the following
day at 6:00am, respectively.
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Figure 48
The “MBI-2 Injection/Backwash Sheet” excel worksheet. This work sheet is called up by selecting the
tab with the red oval. Data from the hand-completed “Injection / Backwash” form is used to complete the
“Initial Conditions (INJECTING)” and “Backwash (Pumping)” sections of this worksheet. Excel will
automatically calculate the change in level (A) and yield values. Short,medium and long term recovery
data is taken directly from the PCS screen once injection resumes.

The second MBI database worksheet is the injection data worksheet (Figure 49). The IRSO
retrieves this worksheet by selecting the tab inside the red oval shown in Figure 49. The
injection data worksheet contain a lot of the same information as the “MBI (#)
Injection/backwash” sheet. The IRSO enters the injection data just prior to taking the well off-
line and also 2 hours after the well has resumed injection (following a backwash). Data from
within this worksheet is used to produce the injection well performance graph (Figure 50).
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Inj Rate Inj tote daily sum

10/6/2024 6:00 1012
10/7/2024 6:00 1015
10/8/2024 6:00 1042
10/9/2024 6:00 1072
10/10/2024 6:00 1072
10/11/2024 6:00 1007
10/12/2024 6:00 1012
10/13/2024 6:00 936
10/14/2024 6:00 976
10/15/2024 6:00 1014
10/16/2024 6:00 966
10/17/2024 6:00 1146
10/18/2024 6:00 1057
10/19/2024 6:00 1055
10/20/2024 6:00 1111
10/21/2024 6:00 1019
10/22/2024 6:00 1080
10/23/2024 6:00 1161
10/23/2024 13:22 1201
10/24/2024 6:00 1213
10/25/2024 6:00 1261
10/26/2024 6:00 1115
10/27/2024 6:00 1110
10/28/2024 6:00 1053
> MBI Pumping Data

9 Aceacelbilibre lusnetlnaba

MBI Pumping Graph ~ MBI-2 ¢_MBI-2 Injection Data ) MBI 2 Injection Graph ~ Rosur =
e —

Injection Data” worksheet for injection well MBI-2.
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Figure 50

Injection Performance worksheet for injection well MBI-2. This graph will auto populate using data
entered from the “Injection Data” worksheet above.

Backwash pumping efficiency is important to document. The IRSO enters backwash pump data into a
“Pumping Data” worksheet (Figure 51). The “Pumping Data” worksheet can be retrieved by selecting
the tab inside the red oval in Figure 51. The pumping water level (pwl) is taken from the Delta V screen
during a backwash event. The discharge pressure (“dis psi”) is taken on-site at the gauge. The
worksheet is formulated to automatically calculate the change in level (A) and the yield. Data entered
into this worksheet is used to generate the MBI well “Pumping Performance” graph (Figure 52).
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MBI-2

cycle date/time rate  static pwl dispsi delta vyield TOTCL2 Comments

4/12/23 9:45 3345 79.4 160.1 38.0 80.7 41.45
5/10/239:26 3320 91.1 167.1 37.0 76.0 43.68

6/7/23 8:45 3215 98.1 166.4 30.0 68.3 47.07

7/3/23 6:00 3307 102.1 178.8 30.0 76.7 43.12

8/2/23 9:00 3317 107.0 179.8 30.0 72.8 45.56
8/28/23 0:00 3325 104.4 179.7 30.0 75.3 44.16
9/27/239:15 2840 102.3 155.5 30.0 53.2 53.38
10/25/23 8:54 3320 96.4 1635 35.0 67.1 49.48
11/21/23 9:20 3356 91.3 159.1 35.0 67.8 49.50
12/20/23 9:10 3343 87.6 160.2 35.0 72.6 46.05
1/17/24 9:00 3387 75.8 153.7 36.0 77.9 43.48
2/14/24 9:10 3328 80.0 162.4 35.0 82.4 40.39
3/13/249:20 3396 71.9 150.8 36.0 78.9 43.04
4/10/24 9:00 3342 67.4 132.4 46.0 65.0 51.42

5/8/24 9:08 3331 86.5 162.2 36.0 75.7 44.00

6/5/24 9:06 3361 93.5 150.8 34.0 66.3 50.69

7/3/249:32 3344 92.9 162.1 38.0 69.2 48.32
7/31/24 9:40 3272 82.3 144.3 36.0 62.0 52.77
8/28/24 10:36 3344 95.1 162.4 34.0 67.3 49.69
9/25/249:20 3364 98.4 172.7 28.0 743 45.28
10/23/24 9:23 3374 1008 172.8 28.0 71.9 46.93
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Figure 51
MBI “Pumping Data” worksheet.
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Figure 52

MBI “Pumping Data” graph.
During the backwash process, the IRSO in the field is recording sand concentrations in the discharge
stream using the Rossum Sand Tester (Appendix A-10) and recording them on field forms (Figure 53).
Blank forms can be found on the Water Production SharePoint site at:

¢ WP > Shared Files > WaterProd > Barrier > Forms > Rossum Text.xlIsx

Injection wells MBI-3 and MBI-5 produce appreciable amounts of sand and subsequently require longer
backwashes. For this reason a longer (2 hour) form was created.
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Figure 53
Rossum Sand Test field forms. The form on the left is used for MBI-1, MBI-2 and MBI-4 and contains
space for 60 minutes of backflushing. The form on the right is used to record sand concentrations at
MBI-3 and MBI-5 and contains space for 120 minutes of backflushing.

Sand concentration field data is then transferred from the field forms into the excel worksheet
denoted by the “Rossum Sand Test” tab at the bottom of the screen inside the red oval in
Figure 54. Data entered into the “Rossum Sand Test” worksheet is used to generate the wells’
“sand graph” (Figure 55). The “sand graph” generates automatically from the data entered into
the “Rossum Sand Test” worksheet.
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Figure 55
Sand graph generated automatically from data entered into the “Rossum Sand Test” worksheet.
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MBI Well Performances and Unique Characteristics

This section will describe the performance history of each MBI well and identify unique characteristics
of each MBI well.

MBI-1

Well Performance

Injection Flow Setpoint: 1,200-1,300 GPM

Average Injection Yield: 22 gpml/ft

High / Low Injection Yield: 51/9 gpm/ft

Average Pumping Yield: 39 gpm/ft

High / Low Pumping Yield: 49/27 gpm/ft

Gravel Feed Tube Status: Stable and does not take water (cement in tube)
Sand Production: mild

Backwash Frequency: weekly

Baski Timers (operating):  1/30 minutes

Baski Timers (start/stop):  10/30 minutes

Unique Characteristics

MBI-1 is backwashed weekly. The backwash pump is started before 7:00 am to avoid demand charges
from the electrical utility.

The MBI-1 backwash pump is a vertical turbine pump and the packing needs to be replaced
periodically. See Appendix A-9 for packing replacement instructions.

The 800-830 feet bgs screened interval at MBI-1 was swaged (blanked) off during initial pump testing
due to large amounts of very fine sand coming from this zone.

MBI-1 is located in area where homeless gather and engage in nefarious activities. The site’s
perimeter fence does a good job of protecting the well site; however, the IRSO should be very vigilant
when working at MBI-1. It is best not to visit MBI-1 alone after dark.

¢ On rare occasions an ideal injection yield can be sustained for periods longer than a week.
When this happens, the backwash frequency is extended. It is uncertain why this phenomenon
occurs; however, it is speculated that local pumping is likely the cause.
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MBI-2

Well Performance

Injection Flow Setpoint: 1,000-1,300 GPM
Average Injection Yield: 15 gpm/ft

High / Low Injection Yield: 46/5 gpm/ft
Average Pumping Yield: 50 gpm/ft

High / Low Pumping Yield: 78/40 gpm/ft
Gravel Feed Tube Status: stable, takes water
Sand Production: minimal

Backwash Frequency: monthly

Baski Timers (operating):  2/120

Baski Timers (start/stop):  10/30

Unique Characteristics

o MBI-2 was constructed using natural filter pack material and does not produce much sand when
backwashed.

e Occasionally a car will park over the manway hatch, requiring the IRSO to use the ladder (or
come back another time).

MBI-3

Well Performance

Injection Flow Setpoint: 575-950 GPM
Average Injection Yield: 6 gpml/ft

High / Low Injection Yield: 19/4 gpm/ft

Average Pumping Yield: 42 gpm/ft

High / Low Pumping Yield: 64/30 gpm/ft

Gravel Feed Tube Status: unstable, takes water
Sand Production: heavy

Backwash Frequency: monthly

Baski Timers (operating):  2/120

Baski Timers (start/stop):  10/30

Unique Characteristics

o MBI-3 was constructed using artificial filter pack material (silica beads) and produces lots of
sand during pumping.

o The gravel feed tube at MBI-3 is unstable and requires replenishment often.
o Backwash takes about 2 times longer due to sand production.

o The MBI-3 backwash flow rate is reduced considerably to manage the sand production.
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MBI-4

Well Performance

Injection Flow Setpoint:  1,000-1,300 GPM
Average Injection Yield: 14 gpm/ft

High / Low Injection Yield: 61/3 gpm/ft
Average Pumping Yield: 50 gpm/ft

High / Low Pumping Yield: 84 / 40 gpm/ft
Gravel Feed Tube Status: stable, takes water
Sand Production: minimal
Backwash Frequency: monthly

Baski Timers (operating): 2/120

Baski Timers (start/stop): 10/30

Unique Characteristics

o MBI-4 was constructed using natural filter pack material and does not produce much sand when
backwashed.

MBI-5

Well Performance

Injection Flow Setpoint:  1,000-1,300 GPM
Average Injection Yield: 16 gpm/ft

High / Low Injection Yield: 48/9 gpm/ft
Average Pumping Yield: 56 gpm/ft

High / Low Pumping Yield: 82/45 gpml/ft
Gravel Feed Tube Status: stable, takes water
Sand Production: moderate
Backwash Frequency: monthly

Baski Timers (operating): 2/120

Baski Timers (start/stop): 10/30

Unique Characteristics

MBI-5 should be backwashed as early as possible because people tend to park on top of the vault
access hatches as the day progresses.

¢ MBI-5 contains an artificial filter pack (silica beads) and produces moderate amounts of sand
when pumped.
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Appendix A1

MAIN LINE AND LATERAL VALVE
EXERCISING
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APPENDIX A1

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. After valve exercising has been completed water flow is returned to normal.

Procedures

¢ Mobilize to the valve operator, 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.

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

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

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

¢ 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 nut in a counterclockwise direction.

¢ When the valve operator nut is no longer able to be

turned counterclockwise, the valve is fully open. Figure 1
“Tee Handle” tool that is placed

on the valve actuator nut and
manually turned to operate the
valve. This tool is extendable.

¢ With the valve fully open, remove the Tee Handle from
the valve actuator nut and place the valve can lid

securely onto the valve can. The tool is in the shortest
i - . position possible for this
o Cautiously demobilize from the site. photograph.
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Appendix A2

BLOW OFF VALVE OPERATION
PROCEDURES
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APPENDIX A2

Blow Off Valve Operation Procedures

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 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. After the water runs clear, the valve is closed, the discharge point is sealed and the
cover is replaced. [f traffic control was used, it is then taken down so the flow of traffic can return to
normal.

Procedures

Mobilize to the site, locate the blow off valve actuator can and the blow off valve discharge vault.
e Remove the discharge vault lid

e Locate the flange tab (Figure 1, A) and connect one end of a whip-check restraint device to the
tab using a shackle.

o Unthread the cap from the fire hose fitting.

e Connect the other end of the whip-check restraint device to the 2-inch steel pipe riser (snorkel)
(Figure 1, B).

e Thread 2-inch steel pipe riser (snorkel) onto fire hose fitting. Align the horizontal portion of the
snorkel in the direction you want the discharge to flow. Lay flat hose can be threaded onto the
horizontal end of the snorkel to deliver discharge longer distances (like into nearby vegetation).
Ensure that the discharge flow does not affect pedestrians or vehicle traffic.

o 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.

¢ Remove the valve can lid and locate the blow off valve actuator nut.

¢ Remove any debris from the valve can using a shop vacuum or spring-loaded grabbers.

o Securely place the “Tee Handle” tool (same tool used for main and lateral valve exercising, see
Appendix A-1) on the blow off valve actuator nut (Figure 2).

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 (Figure 3).
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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.
o 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.

o Remove the “Tee Handle” from the blow off valve actuator nut and securely place the lid back
onto the blow off valve actuator can.

¢ Cautiously remove traffic control (if applicable) and demobilize.
o Mobilize back to the discharge vault.

¢ 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.

e 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.

Figure 1
Proper connection for
correct blow off
procedure. The Flange
tab (A) provides a solid
anchor to shackle one
end of the whip-check.
The other end of the
whip-check is placed
around the 2-inch steel
pipe riser (snorkel),
then the snorkel is
threaded into the brass
fire hose fitting (B).
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Figure 2

Figure 3
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Appendix A3

FIELD SHARPS SOP
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L@ ORANGE COUNTY WATER DISTRICT Procedure No: SP-3.3

Sharps Safety for Field Operations Date: 2025

1 Purpose

1.1. This document describes the general guidelines for handling and disposal of sharps including
syringes. The term “sharps” refers to any instrument that can puncture, cut or scrape body parts. Use
of this term includes, but is not limited to, needles, syringes, broken glass, scalpel and other blades.
The use of sharps should be restricted to trained personnel and to those cases in which no alternative
is available. Contaminated sharps additionally comprise a regulatory waste classification and must
not be disposed of in the regular waste stream.

2 Safety Precautions

2.1. The most effective method of preventing cuts and sticks is to minimize contact by handling sharps
safely and disposing of them immediately.

2.2. Avoid Direct Contact with Non-Visible Areas. Never reach into areas where visibility is obstructed.
Always have available sharps disposal container, a grabber or pliers, and Personal Protective
Equipment (PPE) on hand. Ensure that sharps disposal containers are approved, puncture-resistant,
and equipped with a secure closure.

3 Risk
3.1. The potential safety risks for those exposed to sharps are:
e Puncturing, cutting or scraping

e Exposure to contamination (infectious microorganisms) from used sharps via puncture, cut or
scrape

e Exposure to contamination from creation of aerosols

4 Responsibilities

4.1. Managers/supervisors are responsible for providing employees with PPE, a puncture resistant sharps
container and grabber/pliers.

4.2. Managers/supervisors are responsible for notifying Risk & Safety to schedule Bloodborne Pathogens
training for employees with potential exposure to sharps in the field.

4.3. Employees are responsible for wearing the required PPE and following safe procedures.

S Procedure
5.1. Assess the scene and ensure it is safe prior to starting work.

5.2. Wear puncture resistant gloves, safety glasses, and safety shoes.

Page 1 of 3
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Safety Procedure: Document No.: SP-3.3

5.1.

5.2.

5.3.
5.4.

5.5.

5.6.

5.7.

5.8.
5.9.

It is recommended that syringes be picked up using pliers, tongs, grabber or similar tool.
Additionally, heavy leather or canvas gloves should be worn when attempting to pick up the syringe.
Pick up the syringe so that the sharp end is pointing away from you.

Immediately place used needles and other sharps in a sharps disposal container to reduce the risk of
needle sticks, cuts or punctures from loose sharps.

Do not eat, drink, or smoke, while in the area.

Do not touch your eyes, mouth, or nose after touching any surface that may potentially be
contaminated.

If you observe illicit powder like drugs, leave the area. Avoid performing any task that may cause the
powder to become airborne and enter the airway. If safe to do, take a picture and leave the area. Get
to a safe location and notify your supervisor and law enforcement.

Avoid direct skin contact with a syringe or any sharp object. If this occurs, immediately wash the area
with soap and water and notify your supervisor.

If you observe someone who has overdosed, call 911 and notify your supervisor. Keep a distance and
avoid close contact with the person.

Report a problem associated with sharps and disposal containers to your supervisor or Risk & Safety.

DON’T throw loose needles and other sharps into the trash.

5.10. DON’T flush needles and other sharps down the toilet.

5.11. DON’T put needles and other sharps in the recycling bin -- they are not recyclable.

5.12. DON’T try to remove, bend, break, or recap needles. This can lead to accidental needle sticks, which

may cause serious infections.

6 Training

6.1.

Manager/supervisor shall notify Risk & Safety of employees with potential exposure to sharps in the
field. Risk & Safety will provide them with Bloodborne Pathogens training.

7 Exposure

7.1. If you are exposed to blood, body fluid, or needle stick, notify your supervisor immediately. The
supervisor will inform Risk & Safety. Wash the affected area thoroughly with soap and water.
Page 2 of 3
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Safety Procedure: Document No.: SP-3.3

SAMPLE ITEMS BELOW:

SHARPS CONTAINERS

GRABBER
EP90 Easy Pick-Up Grabber 90cm: https:/idemedical.com/biohazard-waste-management/ep90-easy-pick-up-grabber-90cm/

Page 3 of 3
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Appendix A4

MBI WELL BACKWASH
PROCEDURES
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APPENDIX A4

MBI Well Backwash Procedures

Backwashing the MBI wells requires multiple IRSO’s to complete both office and field procedures
simultaneously. This appendix describes the procedures followed by the IRSO to perform both the

office and field procedures.

Office Procedures

All MBI wells are equipped with dedicated backwash pumps. The backwash pumps are controlled by
Delta V using any of the Delta V terminals on the OCWD Fountain Valley campus. The IRSO in the
office communicates with the IROS’s at the well site to coordinate the timing of the backwash pump
operation. This section of the Appendix describes the procedures for the IRSO in the office in Fountain

Valley operating the backwash pump.

Obtain the MBI backwash binders, note MBI-1 forms are contained in one binder and MBI-2 through 5
are in a separate binder (Figure 1). The binders are typically kept in the Delta V cubicle located on the

second floor of the 540 Building.

Figure 1
MBI Well backwash binders. These
binders are typically stored in the
Delta V cubicle on the 2" floor of
Bldg. 540 and contain the backwash
form that is completed by the IRSO
conducting the office portion of an
MBI well backwash.

SYET- 18N ey leluuauan

e The IRSO conducting the office portion of the MBI backwash will need to complete the MBI Well
“Injection/Backwash Sheet” (the Sheet, the form) Figure 2. This form has been designed to
guide the IRSO systematically through the MBI well backwash office procedures. Data entered
onto this form is later transferred into an electronic database that documents well performance.

Blank forms are in the back of both binders.
The electronic form template is located at: WP > Shared Files > WaterProd > Barrier > Forms >

Backwash Form 1-24, I-5 and MBI-1-5.xlIs
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MBI-2 INJECTION/BACKWASH SHEET
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Select the sheet for the well to be backwashed. Fill in the date and time at the top of the form.
Using Delta V, bring up the well to be backwashed. Using information from Delta V screen
complete the injection flow and injection level section at the top of section 1 of the form.

Secure injection to the well. After 30 minutes record the static water level and volume totalizer
displayed on Delta V in section 1 of the form (Figure 3).
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Figure 3
Delta V Mid Basin Injection well screen showing volume totalizer (red arrow “A”) and
water level (red arrow “B”). Red arrow “C” indicated the selection box used to change
the well operational mode. Operational modes to choose from include: “off”, “flow”,
“flow and level”, “flow and pressure” and “backwash”.
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o Start the pump by locating the green banner in the lower left portion of the Delta V Mid Basin
Injection Well screen. Inside the green banner is a black rectangle. From inside the black
rectangle select “backwash” (Figure 3, red arrow “C”), then select “confirm”. The screen should
then look like Figure 4 below:
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Figure 4
Delta V screen showing Mid Basin Injection Well in backwash mode as indicated by the status message inside the red
oval.

Note:

When starting a backwash, if the pump doesn’t start, the lake level may be too high. Because
the well can discharge to the lake, a predetermined lake level setpoint may prevent pump from
starting. To correct this issue the IRSO can place the lake level indicator in “simulate” or “sim”
mode by navigating to the MBI Well page in Delta V and selecting the “Lake Level” icon as
shown below in Figure 5.
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s e

Figure 5
The MBI Well page in Delta V. The IRSO can click the “Lake Level” tab shown inside the red
oval to begin placing the lake water level transmitter in “simulate” or “sim” mode.

Once “Lake Level’ is selected, face plate “MBIPCS2DI3490A” will appear. From this face plate select
the “detail” icon at the lower left as indicated by the red arrow in Figure 6 below.

Figure 6
MBI Wells Delta V page. The IRSO can simulate the lake level by selecting the “details” icon
at the bottom of face plate “MBIPCS2DI3490A” as indicated by the red arrow.

o After selecting the “details” icon from face plate MBIPCS2DI3490A, the MBIPCS2DI3490A detail
face plate will populate. From the detail face plate, the IRSO can simulate the lake level by
enabling simulation as indicated by the two red arrows in Figure 7 below.
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Figure 7
Detail” face plate MBIPCS2DI3490A. The IRSO can enable lake level simulation by selecting
the two red arrows.

Note:

The backwash pump run time interval and flow rate is preprogrammed for each individual well.
These settings are determined to minimize sand production during pumping. If necessary, the
IRSO can manually adjust these settings by selecting face plate “FC 3400” and selecting “adjust
limit” as shown by the red oval in Figure 8 below and manually changing the pump flow rate (red
arrow “A”) and pump timer (red arrow “B”). Length of time can be increased to mitigate sand
production; however, flow rate cannot be changed after starting pump. For this reason, MBI-3
(which produces a lot of sand) is started manually and locally as described in the “Field
Operations” section of this appendix.
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TADTFC3400 ————————

Info: Selected Well Control: ajmuaéé
Backflushing for 90 min. Ti LB |
L

Figure 8
The IRSO can manually change the preset backwash timer and flow rate by selecting
“Adjust Limits” in faceplate FC3400 (red oval) and then adjusting the flow at red arrow “A”
and the pump timer at red arrow “B”.

¢ As the backwash progresses, keep an eye on time. The next well to be backwashed needs to
be taken off-line 30 minutes prior to starting to capture a good static water level.

e As the backwash progresses, trend the level on Delta V periodically to observe drawdown.
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Field Procedures

1.

Secure flow to the mid-basin injection well 30 minutes prior to starting the backwash pump.
Record the static water level.

Note: Sometimes vehicles park over the manway hatch into the MBI well vaults. Starting early
in the morning, prior to 7:00 am will usually insure well access. MBI-5 is the most difficult well to
access. It's a good idea to start at MBI-5. Cones can be placed at other Centennial Park wells
to insure access later.

Drive to Mid Basin injection well

Note: Mid Basin Injection Wells MBI-1, MBI-3 and MBI-5 produce formation sand while back
wash pumping. The IRSO must use the Rossum sand tester (Appendix A-10) to monitor sand
production and determine the appropriate time to end the backwash cycle. To prevent
problematic sand accumulation on top of the wells check-valve, the measured sand
accumulation must be below 0.02 parts per million prior to completing the backwash.

Note: MBI well vaults are equipped with intrusion alarms. IRSO must call control room and
announce entry prior to opening hatch.

Have the IRSO in the office start the backwash pump for MBI-1, MBI-2, MBI-4, MBI-5. MBI-3
produces large amounts of sand and requires a local and manual start. /tem # 4 describes how
to backwash MBI-3. During back wash operation, monitor discharge per the District's NPDES
permit using the NPDES discharge monitoring form. Discharge monitor reading should be
taken every 10 minutes. During the backwash monitor water quality (EC, pH, Chlorine, and
settleable solids) and record parameters on NPDES discharge form (Figure 9).

This form is located at:
WP > Shared Files > WaterProd > Talbert Barrier Operations and Maintenance Manual
> Forms >NPDES Monitoring Form 2016.xIs (Figure 9).

'OCWD - NPDES Discharge Monitoring Form
CRW.Q.C.B. - Santa Ana Region
Order R8-2015-0004
NPDES No. Monitolrng & Rep: ragram No.

Date:
Well Site:
Time.

Inials | pH far Visible Color | Turbidity| Temp | Cond. | Flow |Totl G resicual Comments
) | Geswo) | vty | 1) | simS) | (gom) (mgt)

Figure 9
NPDES Discharge Monitoring
Form.

4. The IRSO initiates a backwash event at MBI-3 by changing the mode from “remote” to “local” on

the discharge MOV (Figure 10). Once in “local” mode, engage the MOV clutch and manually
turn the valve actuator wheel until a valve position of 24% open is displayed. Next, walk to the
MBI-1 pump control panel located inside Shared Structure 2. From the MBI-3 pump control
panel (Figure 11) switch modes from “remote” to “local”, then push the “start” button and the

MBI
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MBI-3 backwash pump will start up “locally”. If the flow rate is still too high (from a sand
production perspective), The IRSO can go back to the discharge MOV and manually adjust the
valve position to a percent open less than 24% until sand production decreases to a desirable
point. To end the MBI-3 backwash, repeat the start-up procedure (described above) in reverse
order, making sure that the Discharge MOV is in “remote” mode and the MBI-3 pump control
panel is in “remote” mode.

Figure 10
MBI-3 discharge MOV. A clutch lever, B manual
actuator handle C remote control dial — note: in this
image the valve is displayed in “local” mode D
remote control dial position indicator E valve %
open indication display.

Figure 11
MBI-3 backwash pump motor control panel
inside Shared Structure 2. The panel is
identified by the plate located inside the
yellow rectangle (upper left-hand corner of
the image). The “start” and “stop” buttons
are shown inside the red oval. The
“local’/“remote” control dial is inside the
red rectangle.
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Appendix AS

Mid-Basin Injection Well As-Built
Drawings And Pump Setting
Diagrams
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MBI-1 Pump Setting
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MBI-5 Pump Setting

1.00 GAP BETWEEN
PIPE ENDS IN ALL
AP1 COUPLINGS

.00 GAP BETWEEN
FIFE ENDS IN ALL
AP COUPLINGS

_A|3_§

104,00
Ko 72

131,50
NO. 68

I.00 GAP BETWEEN
PIPE ENDS IN ALL
API COUPLINGS

FIPE

CHECK VALVE (MOD NPT-MOD NPT)—

1.00 GAP BETREEN
PIPE ENDS IN ALL
API COUPLINGS

BASKI VALVE (AP1-AP1)

1.00 GAP BETWEEN

ENDS IN ALL

AP1 COUPLINGS
2961.00

HO.41,19,42,43, 44,45

L 46,8,48,49,50,51,52

..-!lfli

2" COL PIPE

.

if!-

120.00

10.50 GAP BETWEEN
PIPE ENDS IN
CHECK VALVES

MBI-5

(Orange Ribbon)

HECK VALVE (MOD NPT-MOD NPT)

10,50 GAP BETWEEN
PIPE ENDS IN
CHECK VALVES

SUCTION BELL LIP

|fw

WELL HEAD 12* COL PIPE 8,00 12* COL PIPE
12* COL PIPE (AP1-API) LIT HOS. CPLGS) TAPI-AP1) (AP1-MOD NPT
[API-API)
1,00 GAP BETWEEN 12 COL PIPE f 84,38 r=—18.12 —=
PIPE EMDS IN ALL (MOD NPT-MOD NPT}
AP COUPLINGS 12° COL PIPE
(MOD WPT-MOD NPT
3599, 44
T v
= = — NOTE: 00 MOT SCALE 006 THIS DRANING 15 THE PROPCRTY OF PUMP_ASSY 12 ¥ 16DMC -3 §TG
TOLERANCE TR TINISH BINS. mﬁ i___u ﬁﬁ_uﬁmwuﬁwﬂ. == NVP 04~ JAN-2018 TR R AT
W1 OTRERMISE SPLCITIED Ly W4 AN
acgs o |IRRR ssionor g o LAH -~ 04-JAN-2019 @ =]
o pimh |mE T
AR DI 0ED b elts FoR 100 TURSI TEXAS TURBINE OPLRATIONS C04447368-4 _
K 000 0280 s 10 0 RETNED O AEQESI LUBBOCK, T4 U.5.A
(CICOPYRIGHT 2018 ANGLES & 1§ i | Tweer I OF [
Prot

3

2

Mid-Basin Injection Well As-Built Drawings And Pump Setting Diagrams

Operations & Maintenance Manual

MBI



OC Water District, Water Production Department Injection Recharge Group

Appendix A6

GAS METER O&M MANUAL

MBI | Operations & Maintenance Manual Appendix A6 Gas Meter O&M Manual






Injection Recharge Group

OC Water District, Water Production Department

© o
Dréger X-am 1700/2000/2500/5000/5100/5600 qmo m q

UmqmmimvnmmOm&ﬁmmmmﬁn_mmmsmcmxg:imcznmwmosﬂc;numﬂmm_uqm:nzmmzimmm_._:mnmm
Gerétes voraus. Diese Kurzanleitung ersetzt nicht die Gebrauchsanweisung des Gerates!

Any use of the device requires full understanding and strict observation of the Instructions for Use
of the device. This Quick User Guide does not replace the Instructions for Use of the device!
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1 For your safety

® Before using this product, carefully read these Instructions for Use
and those of the associated products.

e Strictly follow the Instructions for Use. The user must fully understand
and strictty observe the instructions. Use the product enly for the
purposes specified in the Intended use section of this document.

= Do not dispose of the Instructions for Use. Ensure that they are
retained and appropriately used by the product user.

e Only trained and competent users are permitted to use this product.

s Comply with all local and national rules and regulations associated
with this product.

e Only trained and competent personnel are permitted to inspect,
repair and service the product as detailed in these Instructions for
Use (see chapter 5 on page 34). Further maintenance work that is
not detailed in these Instructions for Use must only be carried out
by Dréiger or personnel qualified by Dréger. Drager recommend a
Drager service contract for all maintenance activities.

® Use only genuine Drdger spare parts and accessories, or the
proper functioning of the product may be impaired.

¢ Do not use a faulty or incomplete product. Do not modify the product.

® Notify Drager in the event of any component fault or failure.

Safe coupling with electrical device

Electrical connections to devices which are not listed in these

Instructions for Use should only be made following consuiltation with
the respective manufacturers or an expert.

Dréger X-am 2500

For your safety

Use in areas subfect to explosion hazards

Devices or components for use in explosion-hazard areas which have
been tested and approved according to national, Eurcpean or
international Explosion Protection Regulations may only be used
under the conditions specified in the approval and with consideration
of the relevant legal regulations. The devices or components may not
be modified in any manner. The use of faulty or incomplete parts is
forbidden. The appropriate regulations must be observed at all times
when carmrying out repairs on these devices or components.

1.1 Definitions of alert icons

The following alert icons are used in this document to provide and
highlight areas of the assoclated text that require a greater awareness
by the user. A definition of the meaning of each icon is as follows:

WARNING
’ Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. =

CAUTION

9 Indicates a potentially hazardous situation which, if not
avoided, could result in physical injury, or damage to the
product or environment. It may also be used to alert against
unsafe practicas.

NOTICE
= Indicates additional information on how to use the product.

21

Appendix A6 Gas Meter O&M Manual

Operations & Maintenance Manual

MBI



Injection Recharge Group

OC Water District, Water Production Department

Description

2 Description

2.1 Product ovarview

ﬂ|.|]..||J
-8 0.0 |H
ohe wues | [
s | 209 |3
@ 0z Vol% | (®
¥
— 0.0 |x%
co ppm r—w
_ k. 0.0 |a
H:B [-1.]
e *
6@ -4 E L ||
\ J E 12 13 14
5 11
00133385 003
1 Gasentry 8 IR interface
2 Alarm LED 9 Fastening clip
3 Hom 10 Model plate
4 [OK] key 1 Charging contacts
5 Power pack 12 Measured gas display
6 [+]key 13 Measuring value display
7 Display 14 Special symbols
18 Tool for sensor change
22

Special symbols:

@ Fault message & 1-button adjustment

f Waming 1 Single-gas adjustment
X Dispiay peak value & _umm..mk.oa necessary
@ Display TWA k Battery 100 % full

™ Show STEL E Battery 2/3 full

v Bump test mode g Battery 1/3 full

sk Fresh air calibration [0 Battery empty

2.2 Intended use

Portable gas detection instrument for the continuous monitering of the
concentration of several gases in the ambient air within the working
area and in explosion-hazard areas.

Independent measurement of up to 4 gases, in accordance with the
installed Driger sensors.

Areas subject to explosion hazards, classified by zones

The instrument is intended for the use in explosion-hazard areas of
Zone 0, Zone 1 or Zone 2 or in mines at risk due to fire damp. It is
intended for use within a temperature range of —20 °C to +50 "C, and for
areas in which gases of explosion groups lIA, 11B or iC and temperature
class T3 or T4 (depending on the batteries and rechargeable battery)
may be present. If used in mines, the instrument is only to be used in
areas known to have a low risk of mechanical impact.

Areas subject to explosien hazards, classifled by divisions.

The instrument is intended for use in explosion-hazard areas
according to Class | & |1, Div. 1 or Div. 2 within a temperature range of
=20 °C to +50 °C, and for areas where gases or dusts of groups A, B,
C, D, E, F. G and temperature class T3 or T4 may be present
{depending on the rechargeable battery and batteries).

Dréger X-am 2500
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WARNING
> CSA requirement: Measured values over the full scale value

may indicate an explosive atmosphere.

Only applies for class Il certification. CSA standard C22.2 no.
152 does not contain any requirements for class 11 hazard
areas. Therefore this device was not tested for class Il by the
CSA. The sensor may become blocked and not measure the
gas correctly or not wam the user that gas measurement is
net possible.

WARNING
> CSA requirement: The sensitivity must be tested every day

before first use using a known concentration of the gas being
measured corresponding to 25 to 50 % of the full concentration
value. The accuracy must be 0 to +20 % of the daily value. The
accuracy may ba corrected via calibration.

NOTICE
= CSA requirement: Only the combustible gas detection portion

of this instrument has been assessed for performance.
The instrument has not been classified by the CSA for use in
mines.

Drager X-am 2500

Configuration

23 Approvals

Copies of the name plate and the declaration of conformity are
provided in the enclosed supplementary documentation (order no.
90 33 890).

Do not stick anything on the name plate on the gas detector. The
technical suitability tests are valid for the X-am 2500 gas detection
instrument and the calibration cradle. The explosion-protection
approvals are only valid for the X-am 2500 gas detection instrument;
the calibration cradle must not be used in the Ex zone,

The BVS 10 ATEX E 080 X technical suitability test is based on the
adjustment with the target gas.

3 Configuration

NOTICE
H Only trained persons are permitted to carry out modifications
to the instrument configuration.

To individually configure an instrument with stendard configuration,
the instrument must be connected to a PC via the USB infrared cable
(order no. 83 17 409). The configuration work is carried out using the
PC software Drager CC-Vision. The PC software Drager CC Vision
can be downloaded from the foliowing web address free of charge:
www.draeger.com/software.

& Change configuration: see Technical Manual.

23
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Configuration

Standard Instrument configuration:

Selecting or disabling the capture ranges (only applies for the

T measuring mode):

Driger X-am™ 2500 The capture range is selected in the measuring mode (factory setting)

Bump test mode 2 Extended bump test and permanently disabled in calibration modes

Fresh air calibration? ON The CC-Vision PC software can be used o selsct or disable the

capture ranges for the measuring mode.
Operating signal 23 CON P 9 g mode
Capture range ON
H 2 lowed .
Switch off d . MA . 3.1 Instrument settings
4 (vol.

_nmm_.._.%mnaq {4.4 Vol. % camespands to 100 %LEL) The following parameters can be changed on an instrument:
STEL 245 STEL function - disabled

?—_ow.nmqa average) Average value duration = 15 minutes Name _ﬂn...m.o _
Twa 256 TWA function - disabled Password Numerical range (3-digit)
{shift average) Average value duration = & hours Operating signal LED Yes / No

Alarm Al 7 - can be acknowledged, non-latching, pre-alarm, Horn operating signal 1 Yes / No

rising flank . Switch-off made "switch-off allowed" or
Alarm A1 at O sensor 7 | cannot be acknowledged, latching, like main alam, "switch-off prohibited” or
falling flank "switch-off prohibited at A2"
Alarm A2 7 cannet be acknowledged, latching, main alarm, i , 60 - 14400 (in minutes)
am rising flank Shift length (TWA)2 {Setting for exposure alarm)

1) Xam®ls a reglstered trademark of Drager. Short-term exposura level (STEL) 34 | 0 - 15 (in minutes)
2) Different settings can be solacted to mest customer lequirements on delivery. {Setting for exposure alarm)

The cumrent sstting can be checked and changed with the Drger CC Vision software.

3) A periedic short flashing incicates the operating capacity of the instrument. Ifthere is no
operating signal, correct operation cannot be guaraniasd.

4) STEL: average value of an exposure over a shori period, generally 15 minutes.

5)  Interpretation only if the sensor is designed for thls.

6) TWA: shift averages are workplace llmit valuas for generally eight hours per day of
exposure for five days a week during & working Iife.

7}  Latching and acknowledgement of alarms A1 and A2 can be configurad with the
Dréger CC Vision PC software.

24

1) Atleast ona of the two operating signals must be switcfied on,

2)  Corresponds fo averaging time and is used to calculate the TWA exposure value.
3) Interpretation only if the sensor is designed for thig,

4) Comesponds to averaging fime and is used to calculate the STEL exposure value.

Dréger X-am 2500
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3.2 Sensor settings

The following parameters can be changed on the sensors:

Range

Alam Ea.m:o_n_ A1 (in measuring unit)

0-A2

Alam thresheld A2 (in measuring unit)

A1 — measuring range end value

(in measuring unit)?

Interpratation type' Inactive, TWA, STEL, TWA+STEL
Alarm threshold STEL 0 — measuring range end value
(in measuring unit)’

Alarm threshaold TWA 0 — measuring range end value

1} Interpretation only if the sensor is designed for this.

3.3  Check of parameters
To ensure that the values were correctly transferred to the gas detection

instrument:

1. Press the data from X-am 1/2/5x00 in Drager CC Vision.

2. Check parameters.

Dréager X-am 2500

Operation

Operation
Preparations for operation

WARNING
D To reduce the risk of ignition of a flammable or explosive

atmosphere, strictly adhere to the following warming statements:

Only use power pack types ABT 01xx, HBT 00xx or HBT O1xx.
See the marking on the rechargeable battery for permitted
rechargeable batteries and the corresponding temperature
class.

Substitution of components may impair intrinsic safety.

Before using the instrument for the first time, insert a charged
NiMH T4 power pack or batteries approved by Drager, see
chapter 4.9.1 on page 30.

The instrument is now ready for operation. =

25
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Operation

4.2

1. Hold down the [OK] key for approx. 3 seconds until the
countdown » 3. 2, 1 « shown on the display has elapsed.

[s]

00

Switching on the instrument

All the display segments, including the visual, audible and
vibration alarm, are activated for a short time.

The software version is displayed.

The instrument performs a self-test,

The sensor that is up next for adjustment is displayed with
the remaining days untll the next adjustment, e.g.
ch4 %LEL CAL 20.

The time until the bump test interval elapses Is displayed in
days, e.g. bt 123.

All alarm thresholds A1 and A2 as well as @ (TWA)' and

(STEL)" for all toxic gases (s.g. Hy$ or CO) are displayed
consecutively.

During the sengor warm-up phase:

0000

The display for the measured vaiue flashes

The special symbol » [ « is displayed.

No alarms are issued during the warm-up phase,

The red LEDs flash.

The gas detector is ready to measure when the measured
values no longer flash and.the red LEDs are no longer
uminated. The special symbol »[« may continue to be
displayed if corresponding warnings (e.g. not yet ready for
calibration) are active (o view the warnings, see the technical
manuat).

Press the OK key to cancel the display of the activation sequence.

1)

26

Only when activated in the instrument configuration. Delivery condition: not activated,

4.3

Switching off the instrument

® Press and hold the OK key and [+] key at the same time until the
countdown 3. 2. 1 shown in the display has elapsed.
Before the instrument is switched off, ..ﬁw visual, audible and
vibration alarms are activated for a short time,

4.4

A

A\
]

Before entering the workplace
WARNING

Before any measurements relevant to safety are made, check
the adjustment with 2 bump test, adjust If necessary and
check all alarm elements. If national regulations apply, a bump
test must be performed according to the national regulations.
Faulty adjustment may result in incorrect measuring results,
with possible serious consequences.

CAUTION

The CatEx sensor js intended for measurements of flammable
gases and vapours mixed with air (.e. O content = 21 vol.%).
Incorrect measured values may be displayed in the case of
oxygen deficient or oxygen enriched environments.

NOTICE

If the gas detector is used for offshore applications, a distance
of 5 m to a compass must be complied with.

1. Switch on the _=m#_._3mq.w. The current measured values are shown
in the display.

Dréger X-am 2500
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3

2. Observe any warning [ or fault [§ messages.

@ The instrument can be operated normally. If the waming message
does not disappear automatically during operation, the instrument
must be serviced after the end of use.

B The-instrument is not ready to measure and requires maintenance.

3. Check that the gas inlet opening on the instrument is not covered

or dirty.

WARNING

b Explosion hazard! To reduce the risk of ignition of a flammable
or explosive atmosphere, strictly adhere to the following warning
statements:

Fractions of catalytic poisons in the measuring gas
{e.g. volatile silicium, sulphur, heavy metal compounds or
halegenated hydrocarbon) can damage the Cat Ex sensor.
If the CatEx sensor can no longer be calibrated to the
target concentration, the sensor must be replaced.

In case of measurements in oxygen-deficient atmosphere
(<12 vol.-% Og) the CatEx sensor may show incorrect
displays; in this case, a reliable measurement with a
CatEx sensor is not possible.

In an oxygen enriched atmosphere (>21 vol.-% Oy), the
explosion protection cannot be guaranteed; remove
instrument from the explosion-hazard area.

High off-scale readings may indicate an explosive
concentration.

Dréger X-am 2500

Operation

4.5 During operation

During operation, the measured values for every measured gas
are displayed.

In the event of an alarm, the corresponding displays, including the
visual, audible and vibration alarms, are activated, see chapter 4.6
on page 28.

If a measuring range is exceeded or not reached, the following
displays are shown instead of the measured value display:

» {*  « (measuring range exceeded) or
» | L « (below measuring range) or

» _ln_ « {blocking alarm)

® |If an Oy sensor s fitted and this sensor measures an Q,

concentration of below 12 vol.-%, an efror is indicated with
» = « on the ex-channel instead of a measured value if the

measured value is below the pre-alarm threshold.

& After the measuring range of the TOX measuring channels has

been exceeded temporarily (up to one hour), checking the
measuring channels is not necessary.
NOTICE

Special states in which there is no measuring operation (quick
menu, calibration menu, warm-up of sensors, password
input) are indicated by a visual signal (slow flashing of the

aamLlED — r—i 1)

27
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Operation

WARNING

> Ifthe DrégerSensor CatEx 125 PR is used in the gas detector,
a zero point and span calibration must be carried out after
experiencing an impact load that results in a non-zero display
when exposed to fresh air. This warning does not apply if the
DréagerSensor CatEx 125 PR Gas,is used.

4.6 Identifying alarms

An alarm is displayed visually, audibly and through vibration in a
specific pattemn.

NOTICE
n At low temperatures the legibility of the display can be
improved by switching on the backlight.

4.6.1 Concentration pre-alarm A1
Intermittent alarm: I I N

® Alternating display of A1 and measured value. Not for (o71]

® The pre-alarm A1 is not latching and stops when the concentration
has dropped below the alarm threshold A1.

® Incase of A1, a singie tone is audible and the alarm LED flashes.
® Incase of A2, a double tone is audible and the alarm LED flashes
twice,

® Acknowledge pre-alzrm: Press the OK key. Only the audible alarm
and the vibration ala'm are switched off,

28

4.6.2 Concentration main aiarm A2

WARNING
’ Risk of fatal injury! Leave the area imgrediately. A main alarm
is seff-retaining and cannot be acknowledged or cancelled.

Intermittent alarm: nn__nn__nn

® Alternating display of A2 and measured value.
For Oz A1 =lack of oxygen
A2 = excess oxygen

After leaving the area, when the concentration has dropped below the
alarm threshold:

® Press the OK key. The alarm messages are switched off.

If the measuring range is exceeded significantly at the CatEx channel
{very high concentration of flammabtle materials), a blocking alarm is
triggered. This CatEx blocking alarm can be manuafly acknowledged
by switching the instrument off and on in fresh air.

Dréger X-am 2500
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46.3 STEL/TWA exposure alarm

CAUTION

B Health hazard! Leave the area immediately. After this alarm,
"the deployment of personnel is subject to the relevant
national reguiations.

NOTICE )
H The STEL alarm can be triggered with a maximum delay of
one minute.

Intermittent alarm: MrL_nn_nn

& Display A2 and ¢» (STEL) or respectively @ (TWA) and measured
value alternating:

e The STEL and TWA atarm cannot be acknowledged or cancelled.

® Switch off the instrument. The values for the exposure evaluation
are deleted after the instrument is switched on again.

4.6.4 Battery pre-alarm
Intermittent alarm: Jn N

® Flashing special symbol [ on the right side of the display.

e Acknowledge pre-alarm: Press the OK key. Only the audible alarm
and the vibration alarm are switched off.

e The battery stili lasts approx. 20 minutes after the first battery
pre-aiarm.

Dréger X-am 2500

Operation

4.6.5 Battery main alarm
Intermittent alarm: nn__nn__nn

Flashing special symbol [] on the right side of the display:
The battery main alarm cannot be acknowledged or cancelled.
The instrument is automatically switched off again after 10 seconds.

Before the instrument is switched off, the visual, audible and
vibration alarms are activated for a short time.

4.6.6 Instrument alarm
Intermittent alarm: N nnnn

¢ Special symbol @ displayed on the right side of the dispiay:
¢ The instrument is not ready for operation.
& Contact maintenance or Draeger Service to reclify the problem.

4.7 Info Mode

4.7.1  Activating the Info mode
® |n measuring mode, press the OK key for approx. 3 seconds.

® [f any warning or fault messages exist, the corresponding note or
error codes are displayed (see Technical Handbook).
Press the OK key successively for the next display. The peak
values and the exposure values TWA and STEV will be displayed.
® If no key is pressed for 10 seconds, the instrument returns
automatically to measuring mode.

47.2 Info Off mode

& Press the [+] key when the instrument is turned off.
The name of the gas, measuring unit, and measuring range limit
value are displayed for all channels.

® Press the [+] key again to exit the info Off Mode (or via timeout).

29

Appendix A6 Gas Meter O&M Manual

Operations & Maintenance Manual

MBI



Injection Recharge Group

OC Water District, Water Production Department

Operation

48 Calling the Quick Menu

30

In measuring mode, press the [+] key three times.

If functions in the quick menu are activated using the PC software
"Drager CC Vision”, you can select these functions using the
[+] key. If no functions have been activated in the quick menu,
the instrument remains in measuring mode.

Possibie functions: 1. Bump test (configuration for bump test,

see technical manuai)
2. Fresh air calibration
3. Delete peak values

4. Display pump information,
see technical manual

5. Activate or deactivate pump,
see technical manual
Press the OK key to zctivate the selected function. .

Press the [+] key to cancel the active function and to switch o
measuring mode.

If no key is pressed for 60 seconds, the instrument returns
automatically to measuring mode.

T

4.9 Common user tasks
491 Replacing the batteries / rachargeable batteries

WARNING e
b Explosion hazard! To reduce the risk of ignition of a flammabie

1

or explosive atmosphere, strictly adhere to the following
warning statements:

Do not throw used batteries into fire ortry o open them by force.
Do not replace or charge batteries in potentially explosive
areas.

Do not use new batteries with used batteries, and do not mix
batteries from different manufacturers or of different types.
Remove batteries before maintenance work.

Batteries / rechargeable batterias are part of the Ex approval,

Only the following types may be used:

® Alkalihe batteries — T3 — (non rechargeabiel)
Panasonic LR6 Powerline
Varta Type 4106 ﬁuosﬁq one) or
Varta Type 4006 " {industrial)

® Alkaline batteries — T4 — (non rechargeablel)
Duraceli Procell MN1500

&=  NiMHy rechargeable batteries — T3 - (rechargeable)

GP 180AAHC ' (1800 mAh) max. 40°C ambient
temperature.

Only charge NiMH u.oiow packs T4 (type HBT 0000) or T4 HC
(type HBT 0100) with the appropriate Dréger charger. Charge
NiMH single cells for ABT 0100 battery holder as directed by

the manufacturer. Ambient temperature during charging:
0to +40 °C,

Not part of the BVS10 ATEX E 080X and PFG 10 G 001X technlcal suitabliity test.

Drager X-am 2500
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Switching off the instrument: Press and hold OK key and [+] key
simultaneously.

Loosen the screw on the power pack and remove the power pack.
Battery holder {order no. 83 22 237): Replace alkaline batteries or
NiMHy rechargeable batteries. Ensure correct polarity. .

NiMH power pack T4 (Type HBT 0000) / T4 HC (Type HBT 0100):
replace complete power pack.

Insert the power pack into the instrument and tighten the screw,
the instrument switches on automatically.

492 Charge instrument with NiMH power pack T4

(Type HBT 0000) / T4 HC (Type HBT 0100)

WARNING
» Explosion hazard! To reduce the risk of ignition of a flammable

or explosive atmosphere, strictly adhere to the following
waming statements:

Do not charge underground or in explosion hazard areas!
The chargers are not designed in accordance with the
regulations for fire damp and explosion protection.

Charge NiMH power packs T4 (type HBT 0000) or T4 HC
(type HBT 0100) with the appropriate Drager charger.
Ambient temperature during charging: © to +40 °C.

Insert the switched off instrument into the charger medule.

Display LED on the charger module:

Jon.__n.. Charge
_anonn o nn Malfunetion

B ————, Ful

Dréger X-am 2500

Operation

To protect the battery charge only in the temperature range of 5 to 35 °C.
Outside this temperature range, the charging process is automatically
interrupted and automatically continued after the temperature range has
been reached again. The charging time is typically 4 hours. A new NiMH
power pack reaches its full capacity after three complete charge /
discharge cycles. Never store the instrument for extended periods without
being connected to a power source (maximum of 2 months) because the
internal buffer battery will drain.

493 Carry out manual bump test

NOTICE
= The automatic bump test with the Bump Test Station is
described in the Technical Handbook.

1. Prepare a test gas cylinder, the volume flow must be 0.5 I/min and
the gas concentration must be higher than the alarm threshold
concentration that is to be tested.

2. Connect the test gas cylinder with the calibration cradle (order no.
83 18 752). =

WARNING

’ CSA requirement: carry cut a bump test before use. It should
be carried out in the measuring range 25-50 % of the full
scale value, whereby the displayed measured value may
deviate from the actual measured value by 0-20 %. Accuracy
may be corrected via calibration.

CAUTION
& Never inhale the test gas. Health hazard!

Observe the hazard wamings of the relevant Safety Data
Sheets.

3. Switch on the instrument and insert it into the cafibration cradle -
press downwards until it engages.
4. Open the test gas cylinder valve to let test gas flow over the sensors.

3
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Operation

5. Wait until the instrument displays the test gas concentration with
sufficient tolerance -

Ex: 220 % of the test gas concentration !
Qy: 0.6 vol. %1

TOX: £20 %. of the iest gas concendration *
If the alarm thresholds are exceeded, the instrument displays the

gas concentration in alternation with A1 or A2 depending on the
test gas concentration,

6. Close the test gas cylinder valve and remove the instrument from
the calibration cradls.

NOTICE

H To check the maasured valye response times, apply t90 test
gas to the X-am via the calibration cradie. Check the results
in accordance with the information in the table in the enclosed

supplementary documentation (order no. 90 33 890) until
90 % of the encl display is reached.

NOTICE
H After the bump test {menu), the display shows a printer icon
even If there is no printer connected to the bump test station.

If the displays are outside of the above-mentioned ranges:
® Have the instrument adjusted by the service personnel.

1)  During application of the Dréger mixed gas (order no. 68 11 130) the displays should be
within this rangs.

32

434 Calibration
Calibration may not be possible due to instrument and channel errors.

NOTICE o
H Dréger recommends using the extended bump test for cross
calibrations (Driger X-dock technical manual).

Carrying out the fresh air callbration
Calibrate the instrument to fresh air, free of measured gases of other
interfering gases. During the fresh air calibration the zero point of all
sensors (with the exception of the DragerSensor XXS0,) are get to 0.
in the case of the DréigerSensor XXS O, the display is setto 20.9 vol. %.
1. Switch on instrument.
2. Press the [+] key 3 times, the symbol for fresh air calibration LS
appears.
3. Press the OK key to start the fresh air calibration function.
0 The measured values flash.
When the measured values have stabilized:
a. Press the [OK] key to perform the calibration.

The display containing the current gas concentration changes
with the display OK.

b. Press the OK key to exit the calibration function or wait for
approx. 5 seconds,

If a fault has occurred during the fresh air calibration:
a. The fault message § appears and - = is displayed for the
respective sensor instead of the measured value. .
b. In this case, repeat the fresh air calibration.
If necessary, have the sensor replaced by qualified personnel.

Dréager X-am 2500
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-

Adjusting the sensitivity for an individual measuring channsl

e The span calibration can be carried out selectively for individual
$ensors.

® In the case of the span calibration, the sensitivity of the selected
sensor is set to the value of the test gas used.

® Use a standard test gas.
Allowed test gas concentration:
Ex: 40to 100 %LEL -
O, 10to25vol. %
CO: 2010 999 ppm
HoS: 5 to 89 ppm
Test gas concentrations of other gases: see Instructions for Use of
the respective DréagerSensors,

Cdnnect the test gas cylinder with the calibration cradie.
2. Vent the test gas into a fume cupboard or into the open air (with a
hose connected to the second connector of the calibration cradle).

CAUTION
9 Never inhale the test gas. Health hazard!

Observe the hazard warnings of the relevant Safety Data
Sheets.

1

Switch on the instrument and insert it into the calibration cradle.
Press the [+] key and keep it pressed for 5 seconds to open the
calibration menu, enter the password (password on delivery = 001).
Use the [+] key to select the single gas adjustment function.
The symbol for span calibration () flashes.

Press the OK key to start the channel selection.

The display flashes tha-gas of the first measuring channel,
e.g. chd %LEL.

o o Ao

Drager X-am 2500

Operation

7. Press the OK key to start the calibration function of this measuring
channel, or use the [+] key to select another measuring channel
{Og - vol. %, HaS - ppm or CO - ppm, etc.).

The test gas concentration is displayed.

Press the OK key to confirm the test gas concentration or use
the [+] key to change the test gas concentration and complete the
process by pressing the OK key.

The measurement value flashes.

9. Open the test gas cylinder valve to let gas flow aver the sensor
with a volume flow of 0.5 I/min.
The displayed, flashing measurement value changes to the vaiue
according to the supplied test gas.

&

When the dispiayed measurement value is stable (after at least
120 seconds):
a. Press the OK key to psrferm the calibration.
The display containing the current gas concentration changes
with the display OK.
b. Press the OK key or wait for approx. 5 mmnozam to end the
adjustment of this measuring channel.
The next measuring channel is displayed for m&:mnam_._ﬁ if
necessary.
After the adjustment of the last measuring channel, the
instrument changes to the measuring mode.
¢. Close the test gas cylinder valve and remove the instrument
from the calibration cradle.

If a fault has occurred during the span calibration:

® The fault message R appears and =~ = is displayed for the
respective sensor instead of the measured value.

e In this case, repeat the calibration.
& Change the sensor if necessary.
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Maintenance

Notice for the adjustment of the ex-channel to nonane as a

measuring gas:

e During the adjustmert of the ex-channsl, propane can be used as
a substitute test gas.

® When using propane io adjust the ex-channel to nonane, the display
must be set to twice the used test gas concenfration.

Notice for the use In subsurface mining:
& For the adjustment of the ex-channel to the measuring gas

methane, the display of the instrument must be set to a value of
5 % (relative) higher than the test gas concentration.

Automatic fresh air calibration in the charging cradle {CatEx
sensor only):

Calibrate the gas detector to fresh air, free of measured gases or other
interfering gases. If the function is selected, a fresh air calibration of
the CatEx sensor is performed automatically as soon as the gas
detector is inserted ifi the charging cradie.

This function can be selected or disabled using the CC-Vision PC
software.

No calibration takes place: if the warm-up is not yet complete:
® Alarm LED is illumingted red.

¢ The acoustic signal sounds twice followed by three short tones
and the gas dstector switches off.

Ongce the fresh air calibration has been successfully completed:
® Alarm LED is illuminzted red.

@ The acousfic signal sounds once followed by three short tones and
the gas detector switches off.

If a fault has occurred during the fresh air calibration:

e The fault message B appears and = = is displayed for the
respective sensor instead of the measured vaiue.

@ Inthis case, repeat the fresh air calibration.
If necessary, have the sensor replaced by gualified personnsl.

5 Maintenance

5.1 Maintenance table

The instrument should be inspected and serviced once s year by

suitably qualified persons. Comparisons:

& EN 60079-29-2 — Gas detectors - Selection, installation, use and
maintenance of detectors for lammable gases and oxygen

& EN 45544-4 — Electrical apparaius used for the direct detection and
direct concentration measurement of toxic gases and vapours -
Part 4: Guide for selection, installation, use and maintenance

e National regulations

Recommended calibration interval for measuring channels Ex, Oy,
H5S, 805, NO; and CO: 6 months. Calibration intervals of other gases:
see Instructions for Use of the respective DréigerSensors.

See the Technical Manual for details of spare parts.

Dréiger X-am 2500
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3

5.2 Cleaning

The instrument does not need any special care.

® Dirt and deposits can be removed from the instrument by washing
it with cold water. A sponge can be used for wiping if necessary.

CAUTION
B Abrasive cleaning tools {brushes efc.), cleaning agents and
cleaning solvents can destroy the dust and water filters.

Carefully dry the instrument with a cloth.

o

Storage

e Driger recommends storing the instrument in the charger medule
(order no. 83 18 639}

e Driger recommends checking the charge of the power supply at
least every three weeks if the instrument is not stored in the
charger module.

7 Disposal

waste. This is indicated by with the adjacent icon.

You can retun this product to Drédger free of charge.
mmm Forinformation please contact the national marketing

organisations and Drager.

M This product is not permitted to be disposed of with househoid

Batteries and rechargeable batteries are not permitted to be
disposed of as household waste. This is indicated by the
adjacent icon. Dispose of batteries and rechargeabie
batteries as specified by the applicable regulations and
dispose of at battery coilection centres.

Drager X-arn 2500

Storage

8 Technical data

Excerpt: See the Technical Handbook for details’

Ambient conditions: during operation and storage

Temperature class T4 (-20 to +50 °C):

NiMH power packs type: HBT 0000, HBT 0100

Power pack type: ABT 0100
with alkaline singie cell type: Duracell Procell MN 15002,
Duracel Plus Power MN 15002

Temperature class T3 (—20 to +40 °C):
Power pack type: ABT 0100
with NiMH single cell type: GP 180AAHC?
with alkaline single cell type: Panasonic LR6 Powerline

Temperature class T3 (0 to +40 °C):
Power pack'type: ABT 0100
with alkaline single cell type: Varta 40062, varta 41062

Temperature range over a short period 2~

=40 to +50 °C

Maximum of 15 minutes with NiMH power pack T4 (HBT 0000) or T4
HC (HBT 0100)

Requirement: storage of the instrument at room temperature (+20 °C)
for at least 60 minutes in advance.

Air pressure 700 to 1300 hPa
Humidity 10 to 90 % (to 95 % short-term) rel. hum.
Position of use any
Storage time
X-am 2500 1 year
Sensors 1 year
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Technical data

Electrical [P 67 for instrument with sensors
classification

Alarm volume Tipically 90 dB {A) at 30 cm distance
Operating time: A

Alkaline battery Typically 12 hours under normal conditions
NiMH power pack:

T4 (HBT 0000)
T4 HC (HBT 0100) Typically 12 hours under normal conditions
Typically 13 hours under normal conditions

Dimensions approx. 130 x 48 x 44 mm (H x W x D}

Weight “ approx. 22010 250 g

Refresh interval for 1 3
display and signals

1) Technical manual, instruciions for use/data shesats of the sensors used can be
downioaded at www.draeger.comy/ifu.
The CC-Viston PC softwae can be downloaded at www.draeger.com/software.

2} Notpart of the BVS 10 ATEX E 080 X and PFG 10 G 001 X technical suitability tests.
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BASE! VALVE OéM MANUAL

To: Bonsangue, John <jbonsangue@ocwd.com>
Subject: RE: We have a project

Hey Johnny B,
Attached is the updated O&M manual | put together. | added a bunch of stuff from our existing manual, including a lot

more details about installation and testing, operations, and some tips and tricks. | also put in a page near the front with
just a quick hitlist of all the details about the FCV which someone reading an O&M manual would want to know.

Just to put real numbers in it, | made it up to be a proper manual for the FCV we most recently made for you guys in
2019, one of the four at Centennial Park, specifically MBI-5. | can’t believe it has been 5 years since that project!

Hopefully this will help your larger manual. If you have any questions or have any suggestions on what could be added,
please let me know.

Have a great weekend!

Thanks,

Nick Hemenway
BASKI, INC.
303-789-1200
4002 S Clay St.
Sheridan, CO 80110
www.baski.com

Bonsangue, John

From: Nick Hemenway <nick@baski.com>
Sent: Monday, October 21, 2024 9:30 AM
To: Bonsangue, John

Subject: RE: We have a project

No problem. One thing | wanted to mention is that this new O&M has our latest and greatest procedures and
recommendation in it, some of which have changed since we installed those last 4 FCVs at Centennial Park.

One change is, we now recommend applying heat shrink tube over the inflation fittings when the FCV is installed. We
started that a few years ago because we had a couple customers experience some pretty significant corrosion in their
wells due to very high levels of iron bacteria. Since the inflation fittings are a ‘weak point’ for crevice corrosion, putting
heat shrink (or even just a good layer or two of vinyl tape) will protect the fittings from damage.

[ just wanted to mention that in case you or anyone else reads that info in the O&M and says ‘Hey, we haven’t done that
on any of our FCVs.'

Not a big deal for you guys, as you keep a very good eye on your water quality.

Thanks,
Nick
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Quick Facts
Serial Number: 30116

Model: 16-10-12.75-316S5
Baski Job Number: 12340
Date of Shipment: 1/18/2019
Maximum Diameter: 16”
Overall Length: 119-5/8”
Approximate Weight: 1500 |bs

Materials of Construction: All metal parts made from type 316 or 316L stainless
steel, with an internal reinforced natural rubber element. Thread adapters
installed on top and bottom made from Nitronic 60 material, a galling
resistant stainless steel alloy.

Connection on Top: 12.75” 8-round (modified from APl Short Casing Threads)
Connection on Bottom: 12.75” 8-round (modified from Short Casing Threads)
Inflation Fittings: 2 each, Swagelok %4” Tube x 3/8” NPT Male Compression Fittings
Inflation/Control Lines: 2 each, 0.25” OD x .035w Duplex 2205 tubing

Stretch Pressure: 75 psi

Flow Coefficient: 450 gpm /v ftw

Internal Liquid: Propylene Glycol

Liquid Fill Level: 2.5” from top face

Page | 2
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Introduction

THIS VALVE IS FILLED WITH LIQUID. DO NOT REMOVE THE CAPS ON THE INFLATION FITTINGS UNLESS
THE FCV IS IN THE VERTICAL POSITION WITH THE INFLATION PORTS ON TOP, OR FLUID MAY LEAK OUT
OF THE FCV.

SAVE THE CAPS, WHICH PREVENT LEAKAGE DURING SHIPPING.

The Baski Flow Control Valve (FCV) regulates recharge injection flow into wells. This FCV is a unique
application of an inflatable rubber element, special passageways, and a downhole gas-over-liquid
reservoir for inflation. Full inflation of the element seals off recharge flow into the well; and will allow
water to be pumped to the surface if there is a well pump below the FCV. In most cases, a downhole
check valve is recommended for use with the well pump. Partial inflation of the element creates an
annular area between the outside diameter of the internal orifice column and the inside diameter of the
element for flow of water back into the well. This annular area can be adjusted to provide varying
amounts of head loss across the valve to control the injection rate, which prevents injected water from
cavitating through the column pipe. For applications involving only the injection of water, and no
pumping, the threaded bottom of the FCV must be capped off. However, Baski always recommends
there be a method of pumping, allowing for occasional backwashing of the well to help maintain well

efficiency.

The liquid inflation reservoir within the FCV prevents gas from contacting the rubber element, and,
therefore, the risk of decompression blistering of the element is eliminated. To operate properly, this
FCV has been filled with a nontoxic antifreeze with silicone oil an top to prevent evaporation. The fill
levelis 2.5" from the face of the top head when the valve is in the vertical position.

For injection flow the relationship between the flow rate "Q" in gpm, and the driving head "H" through
the valve is expressed by the equation Q =G, x VH. When the valve is all the way open, the value G, is
450 gpm /W. Driving head H is the sum of the injection pipeline pressure, plus the distance
down to the injection water level in the well (feet of water converted to a pressure), minus the head loss

in the column pipe.

Page | 3
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Storage

Baski FCVs are typically shipped in a wooden crate, with the stainless steel tubing and control panel
packed and strapped on a separate pallet. If possible, store the crate and pallet indoors, either in a
building or storage container until you are ready for installation. While they can be kept outdoors in
good weather, heavy rain or snow may damage the control panel inside of the cardboard box, as well as
paperwork.

If you are storing a used FCV, the best option is to put it in a suitable wooden crate or wooden pallet. It
is critical that the threads on top and bottom of the FCV are protected. Damage to the threads may
prevent successful re-installation of the FCV into the column pipe. Male threads should be protected by
a plastic thread protector, an extra coupling, or with several wraps of heavy duty vinyl tape.

For long term storage (months or years), the ends and injection exit ports should be closed off with
black plastic sheeting or equivalent. This eliminates sunlight, and the exchange of air, significantly
reducing the three enemies of natural rubber: ozone, oxygen and ultraviolet radiation. Remove any

such sheeting before assembly into the column piping.

Installation

Read all instructions before installation.

You will need:
s The FCV, with appropriate connections on top and bottom
s Two lengths of stainless steel tubing, longer than the set depth of the FCV
s Nitrogen Regulator {with 400 psi max delivery or higher)
s Full Nitrogen cylinder
s Aspool rack or other method to hold the tubing spools in place near the well
¢ Open-end wrenches (1/2”, 9/16", and 11/16")
s Tubing plug (included in parts and fittings kit)
¢ Tubing union and test tubing such as %4” nylon tubing to go from back of tubing spool to
regulator. Fittings may vary.
® Snoop or scapy water for detecting leaks
s 3" heat shrink tube (2 pieces, 2-3 inches long)
s Heat gun or torch

There are no user serviceable parts in the FCV. No attempt should be made to disassemble the
valve. Only the factory is capable of repairing the valve. Because there is fluid in the FCV, care
should be taken not to introduce contaminants into the FCV. The valve typically has threaded
connections and requires no specialized equipment for attaching in-line with the column piping.
Thread adapters are installed on both ends of the FCV to match the column pipe being used.
For vertical turbine installations, the overall length of the valve is made the same as the length
of column pipe, which is normally 10 feet. The joint strength of the FCV exceeds that of the
column pipe.

Page | 4
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Connecting the Control Lines
All fittings at the FCV should be tested with nitrogen gas for leaks before going into the hole. The FCV
should be in the vertical position.

Remove the caps from the inflation fittings on the FCV. Fluid level may be checked by putting a wire or
wooden skewer through the port and noting insertion depth, and level indicated on dip stick. Do not
use a wire smaller in diameter than 1/8". The fill level of the FCV is stamped on the top head, and

appears as (for instance) "F5", indicating the level is 5" down from the surface of the top head when the
FCV is in the vertical position. If the level is within 0.5” of the stamped fill level, it is ok to proceed. If
not, add propylene glycol as needed.

Note: Propylene glycol is most easily found as RV antifreeze at your local auto part store, used for
winterizing RVs and other potable water systems. However, in recent years, antifreeze manufacturers
have been using ethylene glycol in some blends, so carefully read the label to ensure it is actually
propylene glycol, and not ethylene glycol.

In most cases, Baski recommends applying heat shrink tube over the inflation fittings after they have
been connected to the FCV. This reduces the chances of crevice corrosion occurring between the nut
and tubing, which can occur in wells with aggressive water quality or in applications when the well may
not be pumped or backwashed for extended periods of time. In order to do so, the heat shrink tube
must be put onfover the stainless steel tube just before the line is attached to the fitting. Typically, the
best option is to use a short length (2-3 inches) of %" heat tube with the glue lining, which should fit
over the hex on the fitting body and still shrink down to the %” OD of the stainless steel tubing. This is
included in the FCV parts and extra fittings kit. If heat shrink is not available, consider applying vinyl well
tape around the fittings.

With the heat shrink tube loosely put over the tubing behind the nut and ferrules, connect each
stainless steel line to the FCV, being careful to fully seat the tube and ferrule into the body of the fitting
before you install and tighten the nut onto the fitting body.

Both inflation ports on the FCV access the same chamber within the FCV, so they function identically.
This means you do not have to keep track of which line goes to which port.

When connecting tubing from Baski with nuts and ferrules already installed, use an 11/16” open end
wrench as a backup on the fitting body, then tighten the tubing nut with a 9/16” open end wrench until
a sharp increase in torque is felt. If you are installing new ferrules onto the tubing, Swagelok
recommends tightening 1.25 turns past finger tight. Repeat the process with the second line.

If using heat shrink tube, bring the heat shrink tube down and over the inflation fittings, covering the
fitting body as much as possible down to the flat face on the FCV. Using a heat gun or gas torch,
carefully heat up the shrink tube in place, spreading the heat as evenly as possible, allowing the tube to
shrink all the way down to the OD of the tubing. If the tube does not shrink all the way down or you
encounter problems, we suggest you add some vinyl tape as needed to ensure the fittings and nuts are
fully covered, keeping out.

Page | 5
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The back end of each line is accessible at the wooden spool upon which the tubing is wound. Just like
the front end, there will be a Swagelok compression fitting on the back end of the tubing. Disconnect
the fitting body from the tubing nut on each line. Cap one of the lines (provided in your spare parts kit}.
Connect one line to a nitrogen regulator using a tubing union and test tubing as needed. This end is used
for pressurizing with nitrogen to check for leaks at the top of the FCV. Even though you are only
connecting to one line, both lines will be pressure tested simultaneously, as they are connected via the
inflation chamber inside the FCV. This allows for all connections to be pressured tested together.

All fittings should be saved, along with the caps that hold the fluid in the FCV for shipping, or

for future use.

Pressurize the FCV to 400 psi. Snoop, a Swagelok product, or a soapy water solution can be sprayed
onto the connections at the FCV to make bubbles visible, which would indicate leakage. If you have
installed heat shrink tube or tape over the fittings, you may only be able to check your test fittings for

leaks.

Simulate vibration of the stainless lines by jiggling the lines just above the fittings. Hold at this pressure
for 30 minutes and continue looking for any bubbles using Snoop. Any fitting that leaks, as indicated by
bubbles, should be tightened or replaced. To replace a fitting, thread sealant and any oils must be
removed from the female NPT thread; and a new fitting installed with thread sealant. After the 30
minute pressure test is complete, bleed off the nitrogen pressure and remove the test fittings and tube

from the back side of the stainless steel tubing. Secure the back end of the tubing back onto the spool.

You are now ready to continue with the downhole installation of the column pipe. During installation of
the column pipe, secure the FCV control lines to the column pipe with either stainless steel banding or
thick vinyl well tape. Baski recommends the tubing be banded or wrapped at least once in the middle of

each column pipe and next to each coupling.

If time allows, repeat the above procedure for leak testing after the downhole installation is complete.
This verifies there was no damage during the installation process. After connection of the control lines

to the FCV control panel, those fittings should also be checked for leaks.

After installation, any chlorine solution used to sanitize equipment going into the well should be less
than 200 ppm chlorine. Following sanitizing, the equipment should be rinsed off. This can be done by
adding water to the annulus between the casing ID and the column piping OD; and by pumping water
out of the well, until chlorine levels are less than about 1 ppm.

Surface Connections
Depending on the layout of equipment at the surface, it is common to cut the control lines so they can
be easily disconnected near the wellhead during future servicing of the well. Itis very important that
such splices be made outside of the discharge head or within the junction box of a pitless unit. This
allows for easy access to the fittings for inspecting and servicing the fittings without the need for a pump
rig lifting the whole string. Additionally, it is common to change the alloy of tubing at this location.

Whereas Baski typically supplies Duplex 2205 stainless steel tubing for its high corrosion resistance and
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high strength, using type 316L tubing (also supplied by Baski) at the surface allows for easier pulling of
the tubing through conduit and final bending, as the 316L tubing has a lower yield strength.

The run of surface tubing can be pulled through conduit as needed between the wellhead and the
location of the control panel. We recommend long sweep elbows be used in the conduit if possible,
which will make the pulling process easier.

If connecting to the standard automatic/manual FCV control panel, you can cut the tubing to length, de-
burr the end of the tube, then directly insert the end of the tubing into the appropriate fitting on the
control panel, then tighten the nut, as the tubing fittings installed in new control panels have ferrules
already in them ready to be swaged onto the new tubing ends.

Automatic/Manual FCV Control Panel
Refer to included drawing for valve numbers and port locations.

The standard FCV Control Panel allows for pressurizing or bleeding the nitrogen from the FCV control
lines, as well as monitoring inflation pressure. Pressurization or bleeding may be done manually or
automatic. The manual pressurization and bleeding of the FCV utilizes standard needle valves. The
automatic pressurization and bleeding makes use of solenoid valves actuated by a programmable logic
controller (PLC) (not supplied by Baski). To obtain the desired injection flow rate, the PLC/SCADA
systems typically monitor: 1) the injection rate; 2) the FCV pressure; 3) injection pipeline pressure (a
vacuum or negative pressure must be avoided to prevent possible contamination); 4) well water level;
and 5) tank storage or reservoir levels. The FCV pressure may be monitored via the transducer pressure
port on the upper right manifold block of the panel. The rate of pressurization or bleeding is regulated
by metering valves downstream of the (normally closed) solenoid valves. Note: These metering valves
cannot shut off flow. A pressure transmitter may be used at the inlet port of the panel, and another one
on the cylinder side of the pressure regulator, to trigger a warning signal at low cylinder pressure.

DO NOT OVER TIGHTEN THE METERING VALVES,
THEY CANNOT SHUT OFF FLOW.

Attachment of the panel
The control panel may be mounted to a wall, or placed in a standard NEMA enclosure that takes the
same back panel size.

Hookup
Electrical leads of solenoid valves should be terminated by the electrical contractor adjacent to the valve
panel, per national electric codes.

A nitrogen regulator is attached to a cylinder and a line run to the panel. The regulator should not be
set to deliver more than 600 psi (except Deep Set™ valves). The manual pressurization valve should be
closed, and the (normally closed) solenoid valves should not be powered up. The delivery pressure may
now be set on the regulator. The pressure relief valves on the control panel blocks set at the Baski shop
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to prevent over-pressurization of the FCV and panel should the regulator malfunction. The relief valves
are typically adjusted to open 50 psi below the maximum range of the pressure gauge installed on the
panel.

A tube, with a discharge muffler, should be attached to the bleed discharge and routed to a point out of
the way of personnel. High pressure nitrogen gas can come out of this port, and care must be taken to
preventinjury to personnel and prevent nitrogen concentration from building up in an enclosed or
confined space.

Normal pressurization and bleeding of the FCV requires that shutoff valve 1 and shutoff valve 2 be open,
and the fill/drain valve be closed. When pressurizing the valve, the manual bleed valve should be
closed; and when bleeding off pressure from the valve, the manual pressurization valve should be
closed. Long inflation lines may require longer times for pressure changes to reach the valve. If the
pressurization valve is opened, and then closed, the pressure gauge will slowly rise and then fall to a
value which represents the pressure in the valve.

Shutoff valve 1 and shutoff valve 2, and the fill/drain valve, may all be closed to change the pressure
gauge without depressurizing the FCV. The Cv for a FCV can he decreased by adding liquid to the control
lines. The Cv can later be restored by removing the added liquid. To add liquid, pump liquid in the
fill/drain valve {open), with shutoff valves 1 and 2 closed, and the line to the FCV at shutoff valve 1
disconnected. To gas lift liquid out of the valve, add gas through shutoff valve 1, with shutoff valve 2
closed and the fill/drain valve open. Consult the factory before adding or removing any liquid to/from
the FCV.

Original makeup of Swagelok tubing nuts (silver colored) are tightened to 1-1/4 turns past finger tight.
Stainless control tubing supplied by Baski for the control line of the FCV typically already has the
Swagelok nut and ferrule set assembled. To remake, use a wrench, and when the nut starts to tighten
up, go an additional 1/16th turn. Hose and tubing supplied by Baski have fittings at both ends. The
stainless steel tubing control line fittings are Swagelok, part number S5-400-1-6. However, the ports in
the valve are 3/8" NPT and any suitable fitting for the control lines used may be installed in the ports.
Hose fittings are a standard size 4 by 37 degree flare.
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Preventative Maintenance, Overhaul, Parts

Qty Unit Name Description
1 2 [ea] metering valve Swagelok S5-4MG2-MH
2 2 [ea] solenoid valve Parker 71215SN2ENOONO-C111P3 {120VAC)
3 5 [ea] shutoff valves Swagelok Needle Valve B-1KF-4
4 11 [ea] tubing connectors S5-400-1-4 (Swagelok straight male connector)
5 2 [ea] tubing connectors S5-400-7-4 (Swagelok straight female connector)
6 2 [ea] tubing connectors S5-400-1-6 (Swagelok straight male connector)
7 1 [ea] filter In-Line Air Filter, Ja” NPT
3 1 [ea] relief valve & cap Swagelok B-ACPA2-350 with cap P-4CP4-K12-RD
9 1 [ea] gauge 4-1/2" Face Process gauge, ¥2% accuracy, %" NPT

Ports for control line are 1/4" female NPT. Stainless tubing requires stainless steel straight male
connectors. Consult the Baski technical staff before changing to other types of hose or tubing besides

what was supplied originally by Baski.

The Flow Control Valve panel requires no regular maintenance. All connections must be clean before
assembly. If the filter must be replaced, care must be taken so that dirt does not enter the system while
the filter is being replaced. If a leak occurs at one of the connections between the aluminum blocks
(except for the pressure gauge and relief valve), the block that has the connection must be removed.
We do not recommend that this be done in the field, but, rather, that the panel be returned to the
factory. Ifsuch a leak occurs, call Baski, Inc. Technical Services at 1.800.55.BASKI. The shutoff valves
have packing around the stems. If there is a leak through the stem of the knob of the valve, the packing
may be retightened. There are two nuts on the valve. Loosen the lower nut closest to the body of the
valve, and tighten the upper nut until the leak stops, then retighten the lower nut. The metering valve
must never be over tightened: it cannot shut off flow. Leakage through the solenoid valve may be field
repairable: call Baski, Inc. Technical Services at 1.800.55.BASKI. The filter and pressure gauge are the
most common spare parts required by the panel. Replacement of the pressure gauge may require
removal of the backpanel from the wall. Call Baski, Inc. Technical Services at 1.800.55.BASKI before

attempting to replace the gauge.
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Valve Operation for Pumping

Pumping is defined as water being pumped by a well pump from below ground to surface piping. This
process is also referred to as production. For pumping, the FCV must be closed. The pressure to close
the valve is the shutoff pressure, and is equal to the sum of the set depth {(converted to psi), plus the
column pipe friction loss, plus the uphole pumping pressure, plus the stretch pressure of the valve (see
quick facts page). The pumping pressure may not always be known in advance, but may be estimated.
For example, if the Flow Control Valve is set at 400 feet, and the pumping pressure at the surface is
estimated to be 40 psi, and the column pipe friction loss is ignored, the minimum inflation pressure
would be 400 + 2.31 + 40 + 30( stretch pressure example) = 243 psi. {2.31 feet of water equals 1 psi).

Testing for Shutoff Pressure during Pumping
For new installations or after major changes to the well’s operating conditions, the shutoff
pressure of the FCV should be re-tested. This test empirically determines what the FCV
inflation pressure must be during pumping to ensure it is fully closed, preventing recirculation

and allowing all of the pumped water to come to the surface.

1. Calculate what the shutoff pressure should be based on the equation given above.
Inflate the FCV about 25 psi above the calculated pressure. Using the example above,
this would be 268 psi.

2. Start the pump, and let the pumping rate stabilize (for example, 1,000 gpm). This may
take 5to 10 minutes, or longer depending on the application. Also wait to proceed until
the water has visually cleaned up, as the water is typically dirty when the pump is first
started.

3. With someone carefully watching the flowmeter, slowly bleed off pressure from the
FCV. Eventually the pumping rate will suddenly drop, in this example perhaps down to
900 gpm at an inflation pressure of 225 psi. This indicates the FCV is starting to open
and some of the water is recirculating back into the well. Make a note of the inflation
pressure when this drop in flow occurred.

4. With someone carefully watching the flowmeter, slowly increase the inflation pressure
of the FCV. When the pumping rate reaches the original rate, make a note of the FCV
inflation pressure. Continuing the example, let’s say the pumping rate got back to 1,000
gpm when the FCV was inflated to 250 psi.

5. Increase the inflation pressure by an additional 10 psi. If the pumping rate remains
unchanged, your test was successful. If the pumpingrate increases, for example to
1,100 gpm, that indicates your original calculated pressure was too low to begin with.
Continue to increase the inflation pressure until the pumping rate stays the same. In

this case you may consider repeating the steps above.

It is typically recommended to add 15-20 psi above the observed shutoff pressure as a safety
factor against any small variations in the well’s operating conditions in the future, such as
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higher pipeline pressures or increased pump speed. From our example, that would lead us to
declare the shutoff pressure during pumping is 265 psi.

In normal operation, the pump should not be turned on until the FCV is inflated
to this shutoff pressure.

If there is no pressure in the FCV (or an inflation pressure below the shutoff pressure
determined above) and the pump is turned on, the water will circulate back into the annulus of
the well and back around the pump and motor. If left for very long, the temperature of the
water will rise, and can become hot enough to destroy seals in the pump and the FCV.

The required shutoff pressure during pumping will remain the same unless one of the following
changes are made to the well: (1) Large changes to the pipeline pressure at the wellhead. (2)
the set depth of the FCV is changed, or (3) the column pipe size is changed.

Valve Operation for Recharge /Injection

Recharge is defined as water being injected into the pump column pipe for recharging an
aquifer. Forinjection into the well, the pump is turned off and the FCV’s rubber element is
partially deflated to control the injection rate as monitored by the water flowmeter. The
maximum required inflation pressure of the valve is the sum of the surface injection pressure,
plus the FCV set depth converted to psi, plus the stretch pressure of the valve, minus the
column pipe friction loss. For example, if the injection pressure is 25 psi, and the set depth is
400 feet, and we ignore the head loss in the column pipe, a pressure of 25+ 400+ 2.31+ 30
(228 psi) would shut off injection flow: hence, to inject, the pressure must be less than this.
The range of pressures for injection would be between 0 (zero) and 228 psi. For operation of
the control valve after the pump has been turned off, the nitrogen gas is bled off, reducing the
pressure in the valve so that the water flows through the valve and into the well. The flow rate
is adjusted through the control valve by varying the inflation pressure to the valve, while
monitoring the flow rate with the water meter. It may take several hours for the flow rate to
stabilize due to the stabilization of the injection water level. There is a slight hysteresis effect
due to the reinforced rubber element, but it is normally a much shorter time variable than the
water level stabilization variable. For increasing the flow rate, the valve inflation pressure
would be reduced, but after several hours the flow rates may be slightly higher or lower, and
the valve inflation pressure would have to be adjusted to compensate for this. When
decreasing flow, the valve inflation would be increased; but after several hours the valve
inflation may have to be slightly adjusted up or down to obtain the desired flow.
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Testing for Shutoff Pressure during Recharge/Injection

1. Inflate the FCV to the shutoff pressure determined previously while pumping.

2. Slowly open all the pipeline valves at the surface required to direct water towards the
wellhead.

a. Ifthis procedure is done immediately after pump testing, the column pipe and surface
piping should already be water tight.

b. Ifthe columnis not full to begin with, slowly opening the surface pipeline valves will start to
fill the column pipe. In this case, wait until all the air has been purged out of the air/vac
release valve in the pipeline and there is no flow of water.

3. With someone carefully watching the flowmeter, slowly reduce the FCV inflation pressure
until the flowmeter first shows a flow of water. Note the Inflation pressure this occurred at.

4, Continue to reduce the inflation pressure until the flowrate reaches your designed rate.
Make a note of the inflation pressure.

5. With someone watching the flowmeter, slowly increase the inflation pressure until the flow
drops to zero. Make a note of the inflation pressure this occurred at. This is the shutoff

pressure during injection.

If this shutoff pressure during injection is lower than the shutoff pressure you found during
pumping (this is the most common scenario), then you should consider the shutoff pressure
found during pumping to be the overall shutoff pressure for the FCV. If however you found the
shutoff pressure during injection to be higher than during pumping, use the higher of the two
numbers. This simplifies operations, especially when used in automatic operation with a SCADA
systermn. This allows the programmer to use one single number in their program that will ensure
the FCV is closed, regardless of the operational phase.

Checking for Leaks
Before the valve is lowered into the well, the connections on top of the valve should be

checked for leaks. Refer to the section on installation of the FCV.

Only personnel familiar with high pressure cylinder gases should be allowed to make

connections to the panel or nitrogen cylinder.

After connection of the valve to the panel and the regulator to the panel, the panel should be

tested for leaks.

1. The lower four shutoff valves should be closed, and the shutoff valve to the left of the

gauge should be opened. Pressurize the panel to 200 psi. All connections to the aluminum
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blocks, and between the blocks should be inspected for leaks. This includes the packing at
the stem of the shutoff valves. Also, remove the red protective diffusion cap off the
pressure relief valve and check to make sure the relief valve is not leaking. Soapy water, or
other suitable leak detection fluids or methods may be employed to assure there are no

leaks at the NPT connection or the tube connection.

Asslight leak at an NPT fitting may be able to be fixed by loosening the tubing nut and tightening
the body of the tubing connector into the aluminum block, and retightening the tubing nut. A
slight leak at the nut may be able to be fixed by tightening the nut slightly. Do not over tighten

connections.

If there are no leaks, the regulator pressure may be backed off and the panel depressurized by
opening the shutoff valve for high pressure gas bleed (lower left of the panel). After the
pressure in the panel has returned to zero, close the shutoff valve.

2. Open the two shutoff valves for the two control lines of the Flow Control Valve. Pressurize
the panel (and Flow Control Valve) to 200 psi. Check for leaks at the two fittings where the
stainless control lines enter the panel. Check for leaks at the fittings for the lower center
shutoff valve on the bottom aluminum block. The high pressure gas bleed port at the
hottom of the panel should have a vent tube attached, to direct bleed gases to a safe area.
Check the end of this tube for gas leaking by the solencid valves. If this is not possible,
disconnect the tube, attach another short tube, then put the end of the tube in water and
look for bubbles.

3. Now close the shutoff valve just to the left of the pressure gauge and turn the regulator
handle counterclockwise to relieve pressure. The panel and Flow Control Valve are now
pressurized, and may be left that way for 1 to 2 hours to check for leaks. If thereis a leak
now, it may be due to a damaged control line in the well. The damage probably occurred
during installation. The hose may be detached at the regulator and put in water to see if
the back pressure on the PRESSURIZE solenoid is leaking back through the solenoid valve. If
there appear to be no leaks at the surface, the valve probably has a damaged control line in

the well.

Trouble shooting Flow Control Valve and Panel Operation
The FCV is a simple operational valve. Depressurized, the FCV is in the open position and
pumped water will flow back into the well. Pumping requires the proper shutoff pressure. This
shutoff pressure is calculated by the methods stated in the operational instructions.  If there is
no flow to the surface during pumping, and there is sufficient pressure in the system, then the

control line may be smashed closed: i.e., the valve was installed with zero pressure, and the line
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damaged during installation. There is also the unlikely event that pumping is possible even
though the pressure in the FCV has been released: the valve sent down pressurized and the

lines smashed closed.

A pressure lower than the shutoff pressure will allow injection of water into the well. Zero
pressure at the wellhead may indicate cavitation of the water in the well. An increase in

pressure in the FCV™ should raise the surface pressure above zero.

A clogged filter can create problems. To check for a clogged filter close the lower four shutoff
valves. An increase in pressure at the regulator should be immediately recorded at the gauge
on the panel. Ifthe panel gauge is sluggish in response to the regulator, the filter is probably
clogged. The regulator may be backed off and the panel may be depressurized (opening the

bleed valve) and the sensitivity checked several times.

Other problems are uncommon and the factory should be consulted call Baski, Inc. Technical
Services at 1.800.55.BASKI.

Mechanical Safety, Pump Shutdown
Other than specific short-term diagnostic testing, the pump should not be on while the FCV is
open. If the FCV is open (inflation pressure lower than its shutoff pressure) and the pump is on,
the water will flow up from the pump and recirculate back out through the FCV’s injection
discharge and back into the well. If this occurs for a long period of time (days or weeks), the
water will start to heat up, as energy is continually being added to the water by the pump. The

water temperature may rise enough to damage seals in the pump and/or the FCV.

In applications with automatic operation via SCADA, Baski recommends checkpoints are
entered into the SCADA program such that the pump will only start if the FCV inflation pressure
is at or above the shutoff pressure. For manually controlled applications, a snap action
pressure switch (SPDT) may be installed in series with the (emergency) stop switch of the
pump's magnetic starter, so that loss of pressure in the FCV turns the pump off, bypassing any
computer system.
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Warranty
Flow Control Valve?
FCY™
Baski, Inc.
Denver, CO USA

Seller warrants the products sold hereunder to be free from defects in material and

workmanship at the date of shipment. No other warranty, whether express or implied,

including any warranty of merchantability or fitness for a particular purpose, shall exist in

connection with the sale or use of such products. All claims under this new warranty must be

made in writing and delivered to Seller prior to the expiration of five (5) years from the date of

shipment to Purchaser.

Upon receipt of a timely claim, the Seller shall repair, or at its option, replace any part or parts
which Seller determines to have been defective at the time of shipment from the Seller;
provided, however, that if circumstances are such as to preclude the remedying of warranted
defects by repair or replacement, Seller shall, upon return of the goods, refund to Purchaser
any part of the purchase price of the goods paid to Seller. Inspection shall be performed at the
Seller's plant. Pulling and resetting of the valve, and freight for returning products to the plant
for inspection, shall be paid by Purchaser. Valves must be returned in original or equivalent

crating to prevent damage in shipping. No returns without authorization.

Abuse, over-pressurization, valve wear from vibrating (unbalanced) pump, misuse, acts of God,
aggressive and/or non-potable water quality, corrosion, high levels of chlorine, and excessive

temperature are specifically excluded from this warranty.

The foregoing states the sole and exclusive remedy for any breach of warranty or for any other
claim based on any defect in, or non-performance of, the products whether soundingin
contract, warranty or negligence. In particular, labor and costs associated with pulling and
resetting the FCV are specifically excluded from warranty. Without limiting the generality of
the foregoing, Seller shall under no circumstances be liable for any other charges, labor costs,
or any other incidental or consequential loss or damage of any kind or description whatsoever
arising out of, or in any way relating to, any such breach of warranty or claimed defect in, or
non-performance of, the products.

If chlorine is used in the well, prior to installation or after installation, the chlorine
concentration must be less than 200ppm. The well must then be flushed with potable water

until the residual concentration of the chlorine is less than 1-1/2 ppm.

May 2003, *USA pat. no. 5,316,081; 6,273,195
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Flow Control Valve Drawing
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Automatic/Manual Control Panel Drawing
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Appendix

Flow Control Valve Test Report
Date of Tests: 10/10/18
FCV Serial Number: 30116
Tests run by: Nick Hemenway

Witnessed by: Justin McKeever from OCWD

Visual Test Results

The FCV opened and closed properly, with a stretch pressure of approximately 75 psi.

Cv Test Results
When fully open, the FCV showed an average Cv value of 450 gpm/vftw

Full Flow Test Results

Test run at 70 psi upstream and 40 psi downstream

Sample of Data Collected During Test

FCV Inflation Pressure Flow Rate
(psi) (gpm)
0 3780
40 2765
50 2110
60 1510
70 830

Summary: FCV operated properly during all tests. Note that the data points in the
table above were taken with the listed upstream and downstream pressures. These
numbers will be different during daily operations, based on the well’s operating

conditions.
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Nitrogen Gas Manifold with Regulator

The following pages contain literature from Western Enterprises, the manufacturer of the

nitrogen gas manifold, including the regulator.

The model humber for the manifold we have supplied is SP-MD-7-2. This is one of

Western’s MD series manifolds that can accommodate two nitrogen cylinders, with 24"
stainless steel braided pigtails and check valves. However, the standard regulator that usually
comes with the MD series manifold only delivers up to 160 psi, which is not enough for this
application. Therefore, another regulator (RS-7-5) was substituted in its place, which can

deliver up to 450 psi. This special substitution is why the model number begins with SP.
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MD, MS Manual Manifold Systems

specifications

* Manual Systems

= Maximum working pressure: 3000 psig

= Manifold Outlet: 1/2” NPT male

24" flexible stainless steel braided pigtails with check volves.

Check valve is ot header end of pigtail for all gases except

Oxygen. Note: Helium and Hydrogen manifolds shipped with " i x s

synthetic fiber braided piglails Example: mg"m?o fj foraoéﬁnigA 320,
* Individual header valves at each cylinder location [units with 4

cylinders or larger-oll gases except Oxygen|

* Headers constructed of 1/2" brass pipe and tees

* Acetylene manifolds sh(ifped complete with dry flashback
arrestor, relief valve and connecting piping. Hydraulic Floshback
arrestors are available as on option for an additional charge

* Opfional safety kits, flosh arrestor ond relief volve ovailoble for

liquefied Fue| goses Example: MS-9-4 = Oxygen (9=CGA-540)
* Heater Kits available for Carbon Dioxide and Manifold for 4 cylinders
Nitrous Oxide goses O

* Model RM regulator included for most gos services.
Note: RDM Series used for Oxygen

* An alarm can be added to non fuel gas MD systems fo signal
changeover from service to reserve banks by odding items
WME-4-9 pressure switch, WMS-1-97 adaptor, WMS$-9-25C

power source and BIA-3 remote A/V alarm.

HOW TO ORDER

Specify: Control Type (V)-Service (W)-Number of C

Example 1: MD-9-12V represents MD with oxygen gas service and a ver
Example 2: MSHP-7-6 represents MSHP with nitrogen gas service with a s

Acetylene: (0-15 psig) (2) Compressed Air CGA-346
LPG: (0-45 psig) (3) Argon CGA-580
(4) Carbon Dioxide CGA-320
MDHP / MSHP (5) Helivm CGA-580
(only available for non—fuel [ (6) Hydrogen CGA-350
gas services| (6A) Argon/Methane Mixiures CGA-350
Most gases: 140-300 psig (7) Nitrogen CGA-580
Oxygen: 140-450 psig (7A) Industrial Air/Nitrogen OP CGA-590
(8) Nirous Oxide CGA-326
(9) Oxygen CGA-540
(10) liquefied Fuel Gases (LPG) CGA-510

Q)

Nete: Different regulators may be substituted to achieve
higher delivery pressures on all control types.

@WESTERN

ENTERPRISES
‘ o GLOBAL GAS MANAGEMENT TECHNOLOGY
svmearuses - mowmon - nemen -wewrnms For more information, call Western Customer Service at 1-800-783-7890
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Design Lengths

TOTAL NO. OF CYLINDERS ; ]
MS- Standard (10" Centers) 29" 3-7" 4'-5" 5-3" &-1" 70" 710"
" Overoll Manifold length  (84m) | (1.09m) | (1.35m} | (1.60m] | (1.85m = (2.13m) | (2.39m)
MS- Staggered Design (5" Centers) 2-4" 29" 3-2 37 4’0" 4’5" 4'-10"
| Overall Manifold Length ) ~ (74m] | [84m) | (97m| (1.09m] | (1.22m] | (1.35m) | (1.47m)
MS- Vertical Crossover and Crossover Cor-n 29" 3-7" L5
| 110" Conters] Overoll Manitold lengh | (58m | ™™ | (8am | NA | oom | NA | (135w
MS- Stondard (13" Centers) 30" | 41" | 52 6'-3" 74" 8-5" 6"
" Overall Monifold lengh (91Im) | (1.22ml | (1.57m) | (1.9Tm) | [2.24m) | (2.57m] | [2.90m)
MS- Staggered Design (6.5" Centers| 255" | 30 3-6.5" 41" | 475" 5'-27 5'-g.5"
Overall Manifold Length i | Z5m) (9Im) | {1.08m) | (1.25m) | {(1.41m) | (1.57m} @ (1.74m}
MS- Vertical Crossover and Crossover 111" N/A 3-0" N/A 41" N/A 5'-2*

(1.57m}

(13" Centers| n_ifgkj Length

il g
TOTAL NO. OF CYLINDER

MD- Standard (10" Centers) 4'-4" &-0" g
Overall Manifold Llength - 4w (1.32m) | (1.83m) | (2.34m} | (2.85m| | (3.35m| | (3.86m|
MD- Staggered Design (5" Centers) 24" 36" 44" | 527 60" 610" 7'-8"
Qﬁejp!l Muni’fold Lengj'h L Zm) | (1.07m) | (1.32m) | [I..§7m} (1.83m) [2.08m) (2.34m)
MD- Vertical Crossover and Crassover 28 | | 44 &-0"

(10" Ceners) Overall Manifold lengh | ™A | [8im) | ™A | j3om | VA | jgam | VA

MD- Standard [13" Centers) 2'-4" 4-9" 70" @-2" 11-4" 13-6"  15-¢"
O ~ Overall Manifold Length (71m) | (1.471m) | (2.13m) | (279m] | (3.45m] | [4.11m] | (4.77m)
MD- Stoggered Design (6.5" Centers) | 24 3-9 4'-10" S=1)" 70" 81" -2
Overall Manifold lengh ~~ (Z\ml | (1.14m) | (1.47m) | (1.80m] | (2.13ml | [2.46m) | (2.79m)

MD- Vertical Crossover and Crossover ‘ 2-8" 4'-10" 70" |

| (13" Conters| Overcli Mamibokd lsvigh | M2 | (g1l | A | (lazm | N | pagm | WA

ylinders (X)}-Header Configuration (Y)-Mounting (Z)
tical crossover bank of 6 cylinders per side which is mounted on the wall.
tandard header configuration of 6 cylinders which is mounted on the wall.

6.5" on Cenler for Acetylene & LPG
V-Vertical Crossover
10" on Center or 13" on Center for
Acetylene & IPG
C-Crossover [Floor Mount Only)
10" on Center or 13" on Cenfer for
Acetylene & PG

Q)
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Installation and Operating Instructions For

WESTERN MANUAL MANIFOLDS
=

INNOVATOR MD SERIES

[(mTeN

.

INTRODUCTION

Western manifold systems are cleaned, tested and prepared for the indicated gas service and are built in
accordance with the National Fire Protection Association and Compressed Gas Association guidelines. The
manifold consists of a regulator and two headers, to provide an increased supply of gas for the specific gas
application. The manifold is designed and to allow expansion to meet future needs. Pressure gauges show system
status and alert the need to replace depleted cylinders. Features of the manifold system include a regulator, flexible
pigtails with check valves, wall-mounted headers and complete mounting hardware.

CAUTION
Failure to follow the following instructions can result in personal injury or property damage:

e Never permit oil, grease, or other combustible materials to come in contact with cylinders, manifold, and connections.
Oil and grease may react and ignite when in contact with some gases — particularly oxygen and nitrous oxide.

e Cylinder, header, and master valves should always be opened very s-l-o-w-l-y. Heat of recompression may ignite
combustible materials.

e Pigtails should never be kinked, twisted, or bent into a radius smaller than 3 inches. Mistreatment may cause the
pigtail to burst.

e Do not apply heat. Some materials may react and ignite when in contact with some gases — particularly oxygen and
nitrous oxide.

e Cylinders should always be secured with racks, chains, or straps. Unrestrained cylinders may fall over causing
physical injury and/or damage or break off the cylinder valve which may propel the cylinder with great force.

e Oxygen manifolds should be grounded. Static discharges and lightning may ignite materials in an oxygen atmosphere,
creating a fire or explosive force.

e Welding should not be performed near nitrous oxide piping. Excessive heat may cause the gas to dissociate, creating
and explosive force.

WARRANTY

All Western manifolds are warranted against defects in materials and workmanship for the period of one year
from date of purchase. See back cover for details of limited warranty.

—1— B20212 9906 ECN-9818
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GENERAL INSTRUCTIONS

Manifolds should be installed in accordance with guidelines stated by the National Fire Protection Association,
the Compressed Gas Association, OSHA, Canadian Standards Association, and all applicable local codes.
The carbon dioxide and nitrous oxide manifolds should not be placed in a location where the temperature will
exceed 120°F (49°C) or fall below 20°F (-7°C). The manifolds for all other gases should not be placed in a lo-
cation where the temperature will exceed 120°F (49°C) or fall below 0°F (-18°C). A manifold placed in an open
location should be protected against weather conditions. During winter, protect the manifold from ice and
snow. In summer, shade the manifold and cylinders from continuous exposure to direct rays of the sun.

Leave all protective covers in place until their removal is required for installation. This precaution will keep mois-
ture and debris from the piping interior, avoiding operational problems.

CAUTION:

o Remove all protective caps prior to assembly. The protective cap may ignite due to heat of recompression
in an oxygen system.

~ Overall Manifold Length

- 10"
| typ.
CRICH
@l_
o
o
§ |
!
50"
Total number of cylinders 2 4 6 8 10
Overall manifold length 3-4" 4'-8" 6'-4" 8-0" 9'-8"

Floor

CirclIRDE 1
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MANIFOLD ASSEMBLY
1. Assemble the regulator to the control section (Figure 2).

2. Assemble the headers to the control section inlets as shown in Figure 2.

NOTE:
e Forlong headers it may be easier to mount the headers before assembling to the control section.

Manifold Outlet

@
I— m
Left Header Control Section Right Header
FIGURE 2
|
Soiri
MANIFOLD INSTALLATION Lg‘m ;\\\\‘\
1. Determine and mark the vertical center line for installation of the Wi
manifold (Figure 3). g \T

2. Measure from the floor to a point 50" in height* of this vertical line.
Using a level, mark a horizontal line at this point extending approxi-
mately 25" to the left and 25" to the right of center.

(* — Suggested manifold height. Wall mounting heights may vary from
one installation to another depending on available space, cylinder !
height, etc.) ‘

3. Remove the U-bolt assemblies from the mounting brackets. Line \
Position the bracket so that the top of the bracket is aligned with
the horizontal line.

4. Mark a distance of 17" to the right and left of the center line. FIGURE 3
Mark the mounting holes and install brackets using fasteners suit-
able for the type of wall construction. (Figure 4)

NOTE:
o Actual distance may vary, depending on configuration and the number of cylinders.

5. Mount the manifold by placing the header on the bracket. Fit the U-bolt over the header pipe and tighten the
mounting nuts. (Figure 5)

6. Using a level, mark the placement of any additional mounting brackets while keeping the header on a hori-
zontal plane. (Figure 5)
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7. Remove the U-bolt assemblies from the header mounting
brackets. Position the brackets so that the top of the
bracket is aligned with the bottom of the headers. Brackets
should be equally spaced to provide the most support and
stability.

8. Mark the mounting hole and install fasteners suitable for type
of wall construction. (Figure 4)

9. Fit the U-bolt over the header piping and tighten the two
mounting nuts.

Mountin
Bracke

FIGURE 4

Manifold Qutlet T

T ,
@%ﬁﬂm

\

o]

GD(:%
/ u
/

. \
i \ / #
[
[ \ Spirit Level / 5|
Header | | Header
Bracket Bracket
FIGURE 5
. Delivery
F} h h
PLUMBING o Peeline
1. A 1/2" NPT male union is supplied with the control and |

|
Isolation ~— i
|

is located at the upper most part of the manifold control.
Connect this union to the pipeline system. Sweat joints
must be silver soldered. Use BAg series silver solder (DO
NOT USE SOFT SOLDER). Heat the entire joint evenly.
Apply enough heat favoring heavy sections, so that solder
flows freely around the joint leaving no pin holes. The piping
shall be purged during the brazing process. (Purging will
prevent scale from forming on the inside of the piping dur-
ing the brazing process). The union provided permits re-
moval of the manifold control for service. (Figure 6)

FIGURE 6

CAUTION:

o Brazed piping shall be properly cleaned for the intended gas service. Unclean piping may react and ignite
when in contact with some gases - particularly oxygen and nitrous oxide.

2. The piping for oxygen systems should be cleaned for oxygen service prior to connecting oxygen cylinders.

3. If the manifold is installed in a closed area, vent piping should be attached to relief valves.

4. |Installation of a shut-off valve to isolate the pipeline during service to the manifold is recommended. (Figure 6)
_ —5—
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FUEL GAS MANIFOLDS — FLASHBACK ARRESTORS

GENERAL

A dry flash arrestor is provided with all Western acetylene manifolds. A flash arrestor shall also be used on all
fuel gas manifolds (not provided with manifold) used in applications with oxygen. Installed in the main gas line
or at the head of each branch line, the arrestor protects the main gas supply from the dangers of reverse flow
and flashbacks. The safety relief valve is installed on the outlet side of the flash arrestor. Should excessive
pressure occur, the gas is then vented out and away to a safe location.

OPERATION

In normal flow, as shown (figure 7), the flexible sleeve is not in contact with the mandrel. If back pressure
occurs, the ball check closes and the sleeve is forced tightly against the ridges on the mandrel, creating what
is in effect, a "multi-chamber" barrier. This effectively checks backflow and flashback. The excess pressure is
vented through the relief valve.

.LEI"‘"*— — Relief Valve Vent Piper~..T
Outlet=— 1 ~ " Ball Check
Y

==\ i
~  Mandrel
— Sleeve
'\
Inlet * Filter
FIGURE 7 FIGURE 8

FLASH ARRESTOR INSTALLATION
1. Install the flash arrestor to the supplied flash arrestor piping using an approved pipe sealant.

2. Secure the flash arrestor pipe assembly to the manifold outlet (figure 15).

3. The vent piping must be galvanized and have galvanized fittings. It must be at least 3/4 inch pipe size. A 3/4
inch street elbow should be used to connect the vent pipe to the outlet on the side of the relief valve. The
vent pipe must extend to the outside of the building and terminate not less than 12 ft. above the ground,
remote from any windows or openings in the building, and as far as possible from sources of ignition such
as flues or chimneys. Its end must be fitted with a return bend or elbow opening downward, preferably
screened to prevent obstruction. The vent pipe must be installed without traps. The vent pipes from two or
more back pressure check valves supplied through a common branch of the supply line may be connected
to a common vent pipe header.

4. The piping from the "outlet" of the flash arrestor to the distribution system can now be completed. (The
National Fire protection Association in its bulletin, NFPA #51 outlines standards for the installation and
operation of oxygen/fuel gas systems for welding and cutting.)

TEST FOR LEAKS
1. Connect a torch to the service outlet of the flash arrestor.

2. Close the torch valves.

3. Be sure there is normal operating pressure in the supply line.
4. Open the station shut off valve.
5

Test for leaks around the flash arrestor joints and also the joints in the supply line. Use Westerns leak test
solution LT-100 or soapy water to test for leaks. Never test for leaks with an open flame.

6. Eliminate all leaks before equipment at the station is used.

—6—
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MAINTENANCE

1. Periodically, lift the lever on the side of the relief valve slowly and release gas only for an instant. Allow the
valve to close on its own spring force. This will assure that the valve is not sticking and will operate
properly in case of excess pressure.

2. Check all joints and connections for leakage periodically with leak test solution or any other solution suitable
for oxygen service. Also apply a film of the leak solution over the opening of the outlet. Bubbling of the
solution will indicate leakage. Do not continue operating until leakage is corrected. If leakage was noted
around valve joints or at the outlet, the o-rings in the relief valve should be replaced.

INSTALLING PIGTAILS AND ATTACHING CYLINDERS
1. Establish the flow direction of the check valves in the pigtails.

2. Connect the pigtails to the header valves with the flow direction of the check valve from the cylinder to the
header end of the pigtails.

NOTE:
o |f pigtails are installed backwards, gas will not flow from the cylinders.

e Oxygen and medical mixture (CGA 280) manifolds do not incorporate header valves. Manifolds without
header valves are constructed using check valve outlet bushings.

Check the master valves to be certain they are closed.
Attach full cylinders to the pigtail connections as explained in "Cylinder Replacement & Handling" on page 10.

Open header valves (turn counter-clockwise to open).

o o » ow

S-L-O-W-L-Y open all cylinders fully (turn counter-clockwise to open). Check all cylinder and pigtail
connections for leaks using Western leak detector LT-100 or an oxygen safe solution. (Any bubbles
around connections indicate leakage.)

7. Back out the regulator adjusting knob. This will prevent the downstream system from being over-pressurized
when opening cylinders.

8. S-L-O-W-L-Y open the master valve on the bank that is to be in service. (turn counter-clockwise to open).

9. Adjust the regulator to deliver the desired line pressure.

START UP AND CHECKING PROCEDURES

The MD series manifold is designed to provide an increased supply of gas as well as higher flow rates than
can be achieved using a single cylinder.

1. S-L-O-W-L-Y open the master valve (tumn counter-clockwise to open). The high pressure gauge will show
the pressure of the bank of cylinders. (Figure 9)

2. Adjust the delivery pressure of the regulator to the desired pressure. The selection of the regulator set
pressure may vary due to application requirements. If a pressure setting less than 20 psig is required then
a line regulator must be installed at the manifold outlet.

3. Simulate a depleted bank by closing the right valve and creating a flow of gas through the manifold. The
pressure readings on the gauges will drop. Any alarms connected to the system monitoring bank pressure
will activate.

4. S-L-O-W-L-Y open the master valve (turn counter-clockwise to open) on the service bank.

5. The manifold is now ready to supply your system.
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e Delivery Pressure Gauge

/
g

Master Valves

FIGURE 9

MANIFOLD OPERATION

The manifold control includes the following components and features: regulator, flexible stainless steel braided
pigtails with check valves, and headers designed to be easily expanded. The manifold is designed to use a line
regulator (optional item) which can be mounted on the manifold outlet for delivery pressures less than 20 psig.

Gas flows through the header into the master shut off valve. The gas flows through the open valve to the regu-
lator and then through the line regulator (if installed). Final delivery pressure is controlled by the either the line
regulator or by the manifold regulator should the application not require a line regulator. (A line regulator is not
provided with the manifold.)

As cylinders deplete the high pressure gauge on the regulator along with any alarm systems installed will indi-
cate that the bank of cylinders should be changed. Just before the supply bank goes empty the master valve
on the reserve bank should be S-L-O-W-L-Y opened. This will ensure that the delivery of gas to the applica-
tion is not interrupted.

Prior to replacing empty cylinders, close the master valve. This will hold your fresh cylinders in reserve until
they are needed.

To insure proper operation, observe the following guidelines:
1. Carefully follow all instructions.

2. Establish proper flow direction of check valves.

3. Be sure the header master shut-off valve is fully opened.
4. Be sure cylinder valves are fully opened.

5. Replace empty cylinders as soon as practical after the manifold has depleted.
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CYLINDER REPLACEMENT & HANDLING

1. Shut off all cylinder valves and header valves as well as the master valve on the bank with the depleted
cylinders.

2. S-L-O-W-L-Y loosen and remove the pigtail connection from the depleted cylinders.

3. Remove depleted cylinders and replace protective caps.

4. Remove protective cylinder caps from full replacement cylinders. With the valve outlet pointed away from
you or anyone else, slowly open each cylinder valve slightly to blow out any dirt or contaminants which
may have become lodged into the cylinder valve.

Place and secure full cylinders into position using chains, belts, or cylinder stands.

Connect pigtails to cylinder valves and tighten with wrench.

S-L-O-W-L-Y turn each cylinder valve until each cylinder is fully on.

® N o o

The manifold supply bank is now replenished and is being held in reserve. This bank may be put in service
by S-L-O-W-L-Y opening the master valve by following instructions on page 7 (START UP AND
CHECKING PROCEDURES).

GENERAL MAINTENANCE

1. Main section
a) Daily - record line pressure.
b) Monthly
1) Check regulators and valves for external leakage.
2) Check valves for closure ability.
c) Annually - check relief valve pressures.
- check regulators for crawl (inability to maintain a set delivery pressure).

2. Manifold header

a) Daily - observe nitrous oxide and carbon dioxide systems for cylinder frosting or surface condensation.
Should excessive condensation or frosting occur it may be necessary to increase manifold capacity.

b) Monthly
1) Inspect valves for proper closure.
2) Check cylinder pigtails for cleanliness, flexibility, wear, leakage, and thread damage. Replace
damaged pigtails immediately.
3) Inspect pigtail check valves for closure ability.

c) Every 4 Years
1) Replace all pigtails.

—9—

MBI | Operations & Maintenance Manual Appendix A7 Baski Valve O&M Manual



OC Water District, Water Production Department

Injection Recharge Group

TROUBLE-SHOOTING
SYMPTOM

PROBABLE CAUSE

(Only qualified repair personnel should make repairs)

REMEDY OR CHECK

SYSTEM DEPLETES
PREMATURELY

Alarms signaling less of line
pressure and system has not
depleted.

The pressure setting of the pres-
sure switch is too close to the
regulator setting.

Increase the pressure differential
between the regulator and the
pressure switch.

SYSTEM DOES NOT FLOW

Manifold does not flow and
delivery gauges drop to 0.

Master valves closed.

Pigtails installed backwards.

Open master valves.

Reverse direction of pigtails.

LOSS OF CYLINDER
CONTENTS

Audible or inaudible gas
leakage (unknown origin).

Leakage at manifold piping con-
nections.

Leakage in downstream piping
system.

Leakage at cylinder valve.
Gauge leaks.

Regulator leaks.

Tighten, reseal or replace.

Repair as necessary.

Replace cylinder.
Reseal or replace.

Repair or replace.

Venting at relief valve.
(optional item)

Regulator setting too high.
Over pressure due to creeping or
faulty regulation by regulator.

Over pressure due to creeping or
faulty regulation by line regulator.

Regulator freeze-up.
(Nitrous oxide or carbon dioxide)

Set delivery pressure to specifica-
tions.

Replace regulator seat and noz-
zle components.

Replace regulator seat and noz-
zle components.

Reduce the flow demand or
increase the number of supply cyl-
inders.

Gas leakage around
regulator body or bonnet.

Loose bonnet.

Diaphragm leak on regulator.

Tighten bonnet.

Replace diaphragm.

—10—
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MANIFOLD MAINTENANCE & REPAIR PARTS

Injection Recharge Group

NOTE:

and the safety of the product.

¢ Western manifold systems are designed and tested for optimal performance and adherence to safety
specifications. We recomend the use of Western components to maintain the standards of performance

REPLACEMENT PIGTAILS

24" Stainless Steel Flexible Braid with Check Valves

PFEIBCVRRAR2AR osmmmmensmsssmnsmmmsmsmmms: CGA 300 with flash arrestor for Acetylene Service
R L L CGA 320 for Carbon Dioxide (CO2) Service
PF-326CV-24R ..c...comnusssmpmmmnsssessssnsessrasss ssavis CGA 326 for Nitrous Oxide (N20) Service
PF-83CV-24R.......coiiiiieeeeee e CGA 350 (Except Hydrogen Service)
PF-15CVFA-24R .....oooriiceeecteee e CGA 510 with flash arrestor for Acetylene Service
PF-15CV-24R ..o CGA 510 for Liquid Fuel Gas Service
PF-63CV-29 ..o.onnmsmammmmnmnnsvsrsmssmmsm CGA 540 for Oxygen (O2) Service

PF920V-24R.. e s CGA 580 for Nitrogen (N2) Service

PFR-83CV-28R. ... covciovonmnnmmnommsssniasins sz CGA 590 for Industrial Air Service
PF-83CV-24RV ......coiviiiiiiiiiieieieieiciee e CGA 350 for Argon/Methane Mixture Service

24" Synthetic Fiber Braid Hose with Check Valve

PESFE3CY-24R .vvnunmvmn e CGA 350 for Hydrogen Service

PFS-92CV-24R. ;.oovonvsmnmmmmeassmmssmsss CGA 580 for Helium (He) Service
REGULATOR GAUGES — 2 " Diameter, 1/4" NPT Bottom mount

G-25-200W.......... 200 psi G-25-30RLW 15 psi

G-25-4000W........ 4000 psi G-25-600W 600 psi

REGULATORS AND REGULATOR REPAIR KITS

21 2 i [ — Regulator for acetylene

RM-24 ............... Regulator for air

RM-4-4 ................ Regulator for CO2

RM-74 ................ Regulator for all inert gases (Nitrogen, Helium, and argon)

RM-7A-4............. Regulator for O/P Nitrogen

RM-84.......cco000000 Regulator for N2O

RDM-94.............. Regulator for oxygen

RM-10-2 .............. Regulator for air

RDM-114............ Regulator for Medical Gas Mixtures

RS-300-MAN ....... Regulator for MDHP (Air, Argon, COz2, Helium, Nitrogen and N20)

RWC-3-59 ........... Regulator replacement cartridge for RM-1-1 and RM-10-2

RWC-3-49 .......... Regulator replacement cartridge for RM-2-4, RM-4-4, RM-7-4, RM-8-4 and RM-7A-4

RWD-2-19 ........... 1st stage regulator replacement cartridge for RDM-9-4 and RDM-11-4

RWD-2-36 ........... 2nd stage regulator replacement cartridge for RDM-9-4 and RDM-11-4

|51 4 L0700 —— Repair Kit for RS-300-MAN

VALVES AND VALVE REPAIR KITS

WMS-1-63 ........... CGA 540 Check Valve Outlet WMV-2-14 ............ CGA 326 Header Valve

WMV-2-16 ........... Master Valve WMV-2-4 ................ CGA 346 Header Valve

RK-1085.............. Repair Kit for WMV-2-16 (430B & C) WMV-2-3 ... CGA 580 Header Valve

WMV-2-31 .......... CGA 300 Header Valve WMV-2-7 ... CGA 320 Header Valve

WMV-2-30 ........... CGA 510 Header Valve WMV-2-19 .............. CGA 350 Header Valve

WMS-1-64 ........... CGA 280 Check Valve QOutlet WMV-2-32 .............. CGA 590 Header Valve
—11—
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LIMITED WARRANTY

WARRANTY: The Seller expressly warrants that the products manufactured by it
will be free from defects in material, workmanship and title at the date of shipment.
This Warranty is exclusive and is IN LIEU OF ALL IMPLIED OR STATUTORY
WARRANTIES (INCLUDING WITHOUT LIMITATION, WARRANTIES AS TO
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARIS-
ING FROM COURSE OF DEALING OF USAGE OR TRADE) or any other express
or implied warranties or representations. All claims under this warranty must be
made in writing and delivered to the Seller prior to the expiration of 1 year from the
date of shipment from the factory, or be barred. Upon receipt of a timely claim, the
Seller shall inspect the item or items claimed to be defective, and Seller shall, at its
option, modify, repair, or replace free of charge, any item or items which the Seller
determines to have been defective at the time of shipment from the factory,
excluding normal wear and tear. Inspection may be performed at the Seller’s plant
and in such event, freight for returning items to the plant shall be paid by
Buyer. Seller shall have no responsibility if such item has been improperly stored,
installed, operated, maintained, modified and/or repaired by an organization other
than the Seller. adjustments for products not manufactured by Seller shall be made
to the extent of any warranty of the manufacturer or supplier thereof. The foregoing
shall be the Seller's sole and exclusive liability and Buyer's sole and exclusive
remedy for any breach of warranty or for any other claim based on any defect in, or
non-performance of, the products whether based on breach of contract or in tort,
including negligence or strict liability.

875B tt Road
W E S T E R N WestI:l?:?Ohig?44145-1142

INNOVATOR (800) 783-7890
FAX: (440) 835-8283

—12—
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INDUSTRIAL REGULATORS

RS SERIES MEDIUM DUTY, SINGLE STAGE REGULATORS

The RS Series of Medium Duty, Single Stage regulators are the indusfry
standard for applications that require consistent delivery pressure, at high
flow rates, over a wide range of inlet pressures. This series of regulators are
appropriate for industrial / welding, laboratory and general use applications.
Cerlain models feature a Y4* NPT F outlet for high pressure applications.

® Machined brass body resists corrosion and extends service life

e Nickel chrome plated zinc bonnet

e Durable 2" neoprene diaphragm to maintain consistent delivery pressure
e Dual inlet fillers extends regulator service life

® 2" dual scale gauges

© Most models incorporate a self reseating pressure relief valve

® 450 PSIG models incorporate PCTFE seats

e Three year warranty

® Made in the USA

RS-2-4

CGA INLET DELIVERY INLET OUTLET

GAS SERVICE CAPACITY PRESSURE
(PSIG) {PSIG)

RS-1-1* 510 Acetylene 9/16™18 IHM
RS-1A-1* 300 Acetylene Q15 420 0-400 9/16™18 IHM
RS-2-4 346 Air 0180 6500 0-3000 Va" NPT F
RS-2-5 346 Air 0-450 10,000 0-3000 Va" NPT F
RS-4-4 320 Carbon Dioxide 0180 5000 0-3000 9/16"18 RHM
RS-7-3 580 Inert 0-80 3430 0-3000 9/16"18 RHM
RS-7-4 580 Inert 0-180 7570 0-3000 9/16"18 RHM
RS7-5 580 Inert 0450 18500 03000 Va" NPT
RS-9-3 540 Oxygen 080 3230 0-3000 /1618 RHM
RS-9-4 540 Oxygen 0-180 7100 0-3000 @/16"18 RHM
RS-9-5 540 Oxygen C-450 7900 0-3000 Va" NPT F

* Non self reseating pressure relief valves

Made In The U.S A
10 For more information, call Western Customer Service ot 1-800-783 -7890
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Appendix A8

HOW TO OPERATE MBI WELLS
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APPENDIX A8

How to Operate an MBI Well

Background

All MBI wells are equipped with Baski down-well flow control valves similar to Talbert Barrier “Modern”
injection wells and therefore, MBI wells and Modern Talbert Barrier Wells operate the same. These
Baski Valves allow the IRSO to start, stop and change flow remotely using the Delta V process control
system software. This section describes MBI well operation using Delta V.

Definitions

a.

f.

g.

FV7070: Well Flow Baski Valve. The water flow to each well is controlled by the inflation level of
the Baski Valve. Nitrogen gas (N2) is increased to the valve to reduce flow into the well while
releasing gas from the valve will allow more water into the well, thus deflating the gland.

FV3400: Control tab that allows high and low flow setpoints and sets the maximum water level
rise inside the casing during injection.

Pulse: Set time (in seconds) that the FV7070 (Baski Valve) will OPEN or CLOSE per Cycle.

. Cycle: Set time (in seconds) before next Pulse OPEN or CLOSED of Baski Valve (FV7070)

Normal: One of two timer modes for FV7070 (Baski Valve) operation. This mode is more
conservative and will result in smaller changes in rate with longer periods of time between
changes. Normal is used when well is at setpoint — idle.

Rapid: One of two timer modes for FV7070 (Baski Valve) operation. This mode will be for
shutting off the well quickly and also for restarting a well. Delta V will go into Rapid mode if loss
of, level, pressure or flow information.

Baski: MBI wells are equipped with this type of valve. N gas is used to control the well flow by
changing the inflation level of the valve.

Baski Valve Start Procedure

1.

2.

Select the Baski Well to be started.

In Delta V navigate to and select the desired well and open the Detail Faceplate for FV7070
(“Detail”). Under the Timers section: Change the Normal Pulse to 10 seconds and the Normal
Cycle to 30 seconds.

Reset “First Out” alarm on Detail Faceplate (typ. “MOV Not Open”)

Change the Well Control Mode from OFF to FLOW_LEVEL. A red banner will appear on the
lower portion of the screen.

Select “Confirm”.

MBI
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6. Delta V will now send a series of commands to the well to fill the drop pipe of the well before
allowing the Baski Valve to Open.
Steps:

a. The MOV will crack open (appears on screen as light blue color)

b. The MOV opens fully after the water flow drops below a pre-set value to ensure the drop
pipe is full (Air has been removed from the line)

c. Await period will pass as the MOV valve opens
d. FV7070 will now begin the pulse open cycles.

The current step will be described in the “Info” section of the control banner at the bottom of
the screen.

Note: It can take several minutes for the well to register flow.

If the well fails (“Sequence Failure”), the well should be re-started (click “OK”). Increase
pulse timer to get Baski Valve to open sooner so it doesn’t time out (15 or 20 seconds). If
the failure repeats try a faster setting — 15/30, the well can time out. If the well still fails
switch the well to “OFF”.

7. When the FC3400 banner no longer shows the green circle next to Pulse Open and/or FV7070
is “idle”, the timers should be returned to their original settings (typically a 1 second normal
pulse with 30 sec normal cycle at MBI-1. Because of the long tubing runs from the shared
structure MBI-2, MBI-3, MBI-4 and MBI-5 a 2 second normal pulse with 120 second normal
cycle is used).
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How to stop MBI Well flow

¢ Navigate to the desired well in Delta V

¢ Notice the green banner at the bottom of the page

¢ Within the green banner locate the black box click on black box and select “off”
e Hit “ok”

e Click on FV7070, faceplate will populate

¢ In lower left-hand corner select the “details” icon (full bottom, full left)

o Change timers to 10 / 30 (or select the rapid button for 10/30).

e At this point the well is off-line and ready to be restarted with the correct timer setting

MBI-102

et Content Bo1 bo FLOW_LEVEL

conmes, [N

MBI-1 and Centennial Park (MBI-2) Delta V control screen. The MBI-1 screen and the Centennial
Park Wells screen is slightly different. Faceplate FV 7070 is shown inside the red oval. MBI-1 is
injecting 942 GPM and MBI-2 is injecting 702 GPM. this
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ORANGE COUNTY WATER District
INJECTION WELL DAILY LOG  Plantsetpoint
Date: BPS FLOW
Tirme: BPSPSI— | Time | M- u WSE |
Day: | ILE
. e T e e e e
gh
24F 2395
24K 23.90
25F 23,66
Lo] 36H 20.32
26L 20,29
Fy il 28,34
2TH 14.33
2Th 14,49
o] 27K 14.28
Loy 28H 13.48
w| 284 13.55
ZBK. 13,58
Lof 26 13.43
T IED 13.46
20K 13,45
E 57.75
el =o0m 57.73
20H 57.74
3H £8.849
B 56,87
ol K 5984
wl 32k 51.18
| 328 £1.15
we] 32H 61,13
Lo 33M 17.56
34M 15.64
I5M 14,85
36M 14,18
SER
MEI-1 6485
MBi-2 45.72
MBI-3 50,63
MBI-4 4805
MBI-5 47054
Hobes:
i e —_—————— —_—
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How To Trend in Delta V

Trending Background

Sometimes it is important for the IRSO to look back in time and observe how certain injection
parameters behave. Plotting a graphical representation over time is called trending. The process
control software Delta V has a feature that allows the IRSO to trend many operational features
including well flow, well level and well pressure.

This module provides procedures for basic trending. Advanced trending can be developed in-person
with the IRSO’s supervisor after the skills in this module have been mastered.

Trending Procedures

From the Delta V OCWD AWTF Control System Page, select the orange rectangle entitled “Area 001-
036” and a map showing the location of all the Talbert Barrier Injection wells will appear. Select the well
of interest.

Many parameters can be trended. For this demonstration injection well flow will be used at injection
well I-32 K as shown on the screen below. Locate and select the FIC 3400 GPM flow display box (red
oval).

o, 1 e () I ]
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Once selected, the 032K01FIC3400 face plate will populate (red oval below). At the bottom of the face
plate you will see 6 command icons. Select the icon that is second from the right end (process history
view) as shown by the red arrow “A” below:

:I. ST =1 | HH 1y Chned 3 |
LR HO1
[ inko: Vel Cordret 9 gfer A e

o m
T 1. mogma T 1 moom i

) oo |1 |+ i -Il"'b

SACO I B LEA LA N

Srocess Histary View - [OCWD_BWELL PID_fyd,phwe zzxmm 13400
File Edit View Ch, nd Events Window Help

#3 .y A | -
e L U % 8 0 €< [ 5 %1 [ 2 12| © o 010000

[ tvent 1ype [ Category" | Arma | Node | Uit | Mogube| Module Doscription | Paramater| Stats | Level | Desct |

In the lower left-hand corner of the screen locate the 0302K01FIC3400/PID 1/PVCYV information line
and click as indicated with the red arrow “A”. This will darken the line in the graph so it can be seen
easier.
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Next select the time duration that you would like to trend by focusing on the top of the screen and

locating the time duration pulldown menu. For this demonstration 1 day is selected as shown with red
arrow “A”.

Notice once “1 day” is selected the bottom axis (x-axis) shows the time increment of 24-hours as shown
below. Also notice that the yellow trend line representing the 1-32K flow rate stayed around 700 gpm for
the 24-hour period indicating consistent injection during this time period.

U Ll il

We have just completed a trend of the I-32K injection flow rate for the 24-hour time period between
8:00pm March 19 and 8:00pm March 20, 2023.

Multiple parameters can be trended on one plot. For instructions on trending multiple parameters see
your supervisor.
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Appendix A9

MBI-1 BACKWASH PUMP
MAINTENANCE PROCEDURE
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APPENDIX A9

MBI-1 Backwash Pump Maintenance Procedure

Proper Pump Packing Installation

Remove all of the used pump packing rings and the lantern ring. Thoroughly clean and inspect the
stuffing box.

¢ Replace worn shaft sleeve if needed.

o Coat each new packing ring with Pak-Lube®, Go-Jo or some type of liquid soap. Never use
Anti-Seize or any metallic based compound on the pump packing!

e Stagger the joints of each packing ring 90 degrees, beginning at twelve o’clock, three o’clock,
six o’clock, and then nine o’clock.

Install each packing ring individually, carefully seating each packing ring in the bottom of the stuffing
box. Use a split bushing or a tamping tool. NEVER use a screwdriver or a sharp tool. It is important to
seat the packing rings toward the bottom of the box because of radial expansion. (When the packing
rings are properly seated, more packing rings in the set are used to create the seal, leading to longer
packing life.)

Make sure the lantern ring is properly located. This is done by inserting a small object through the flush
port and feeling the lantern ring.

o After the proper amount of rings has been installed, install the gland follower and run the gland
nuts up finger tight only.

Install the proper flush set-up (see next page) and start flushing the stuffing box. It is important to start
the flush before opening the suction and discharging the valves to the pump.

Start the pump and allow the packing to leak freely at start-up. During the break-in period, adjustments
should be made gradually (one flat at a time), allowing 5 to 10 minutes between adjustments.
Remember, extra consideration during break-in will result in longer packing life.

e After the break-in period, the leakage rate can be controlled to 10 to 12 drops per minute per
inch of shaft sleeve diameter.
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Establishing the Proper Flush Set-Up
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In order to establish the proper flush set-up, you must know the pressures of the stuffing box and of
your water line at the equipment. For example, if the stuffing box you are packing has a pressure of 30
psi, you need at least 50 psi of flush water pressure minimum. You must also take into consideration
whether you ever valve the discharge down to restrict the flow of product. Remember that when you do
this, you are increasing the stuffing box pressure and abrasive product will enter the stuffing box and
the packing. You must set your flush pressure high enough to compensate for the extreme. It only
takes one time to ruin the life of the packing! A flush is much more than just water running in one side
of the box and out the other side. It not only cools and lubricates, but it also keeps the unwanted
particles out of the packing. The proper flush set-up is shown in the picture above. You have a ball
valve set on the supply line into the stuffing box, and on the exit side of the stuffing box you install a
gauge, followed by a needle valve or a globe valve. Set the flow rate with the ball valve, adjust the
pressure by throttling down the needle or globe valve. Place your hand under the exit water and if the
temperature is too hot, then increase the flow until it is cool, while maintaining the proper pressure. By
doing this, you reduce dilution and the amount of water to the drain. You also double the life of your
packing!

Proper Packing Cutting Instructions

The best way to cut packing rings is to cut them on a mandrel. A mandrel can be fashioned with a pipe
and building up wraps of duct tape until it's diameter matches the shaft diameter.
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Hold the packing tightly on the mandrel, but do not
stretch excessively. Cut the ring(s).

Multiple rings can be Butt Cut / 90° (square).

0
AN
I

Individual rings can be Skive Cut 45° (diagonally). The
best way to cut packing rings is to cut them on a
mandrel with the same diameter as the shaft in the
stuffing box. If there is no shaft wear, rings can be cut
on the shaft outside the stuffing box.

Joints of successive packing should be staggered at
90°. When enough rings have been installed so the
nose of the gland will reach them, individual tamping
should be supplemented by using the gland.

If the stuffing box has a lantern ring, make sure that
the lantern ring, as installed, is slightly behind the fluid
inlet so that it will move under the inlet as the follower
pressure is applied.
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Appendix A10

ROSSUM SAND TESTER
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Roscoe Moss Company Technical Memorandum 005-7

Monitoring Sand Content: The Rossum Tester

Introduction

The bane of many well operators is sand that is produced during pumping. While it is not
uncommon for a small quantity of sand to be discharged during start up, chronic sand
production will usually accelerate the normal wear of impellers and other pump parts and
clogs meters and valves. If left uncontrolled, sanding also increases the frequency of
equipment maintenance and replacements, and causes nuisance problems for pipelines and
water storage facilities. VWhether the cause for sand production is design related or the result
of corrosion, it is important to menitor the quantity of sand that is discharged from the well on
a regular schedule.

Sand production is a key criterion of nhew wells and should be carefully monitored when the
well is developed and pump tested. During the early stage of well development, the quantity
of sand discharged often exceeds 50 milligrams per liter (mg/l). Such concentrations are
expected and even desirable. Precise measurements of sand content during this phase of
well completion can be made with an Imhoff cone or other suitable device. However, in the
later stage of well development and during performance testing, accurate sand content
measurements are needed. In fact, most operators cite a specific criterion in well
construction specifications that defines the upper limit of sand production that is acceptable.
Generally, this can range from 15 mg/L to less than 1 mg/L.

During a well’'s life, sand production may increase for various reasons. For example,
corrosion of casing and/or screen may allow for passage of sand into the well. Or, a poorly
selected gravel pack might be unable to filter fine sand from passing through the well screen.
In either case, if routine sand monitoring were ¢onducted, the change in sand content could
signal the problem to the well owner.

For monitoring sand content during a pump test or at regular intervals during a well’s life,
Ametrican Water Works Association (AVWWWA) Standard A-100 suggests the use of the
Rossum Sand Tester (RST). An RST is easy to operate, low in cost, reliable, and widely
used in the water industry.

Theory and Design of the Rossum Sand Tester

The RST functions like a centrifugal sand separator and is used to measure the quantity of
sand in milligrams per liter {mg/L). The recommended setup of the RST is to connect it to Va-
inch diameter pipe at the midline of the discharge line, as shown below on Figure 1. By
opening the gate valve on the Y-inch line, water from the well is directed into the centrifugal
cylinder. A constant flow of water should be maintained by a control valve rated at 0.5
gallons per minute (gpm) (Rossum, 1954). Water entering the tester circulates at high speed
and spins the sand up against the side of the chamber. As the sand settles out, it collects in
a graduated tube that is attached to the bottom of the tester.
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Roscoe Moss Company Technical Memorandum 005-7
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Sand Content Monitoring

The E5T is an effective device for measuring sand content at concentrations less than &0
mgiL. This makes it wery useful to monitor sand content while purmping a well at a high rate
of discharge during development and production testing. The tester can be used to measure
sand content in any water syster;, howewver the water sample for sand determination must be
carefully obtained. A sample connected from a horizontal pipe at a low velocity is
unacceptable. The sample may be aobtained from a vertical pipe or a horizontal pipe with
highly turbulent flaw. Samples taken immediately downstream from elhows, tees, and other
fittings that create turbulence are generally satisfactory iIf the water velocity is 9 feet per
second or mare.  Readings taken close to the pump discharge head will have required
turbulence.

The sampling procedure is as follows;

1. Install the RST as shown in Figure 1. The inlet should be located on the horizontal
centerline of the discharge pipe and positioned as close to the discharge head or
other turbulent flows area as possihle.

2. Open the inlet valve to the tester wide open. Adjust the outlet valve to 0.5 gpm. A
flow of 0.8 gpm will fill 2 1 quart container in 30 seconds or 1 gallon container in 2
minutes.

2. Closethe inlet valve, remove, clean, and replace the glass tube,

4. When ready to start the sand content test, open the inlet valve wide open and note
the tirme.
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Roscoe Moss Company Technical Memorandum 005-7

5. After 5 minutes, record the accumulated sand. The sand rate is the accumulated
sand divided by the time it took to accumulate. The test can be repeated or run for
longer periods of time. To see the effects of surging a well, the test is often run
following surging and after a period of steady discharge.

6. Check the flow rate through the tester during each run. If the flow rate is not 0.5 gpm,
repeat the test.

7. Record the pump discharge rate (in gpm) during each sand test and note whether
any surging was done prior to the test.

Calculations

The sand rate in milliliters per minute (ml/min) is used with the flow rate of 0.5 gpm to
determine the rate of sand production per unit of water, as shown in Calculation 1. The
answer will be milliliters of sand per milliliters of water (ml of sand/mil of water), as shown in
Calculation 2. This answer is converted to parts per million (ppm), as shown in Calculation 3.

Sand (ml) = Sand rate (ml/min) 4]
Time (min)
Sand rate (ml/min) = ml of sand/ml of water 2)

0.5 gpmx 231 in® x 16.387 ml/in®

Conversion to parts per million (ppm) = ml of sand/ml of water x 1,000,000 (3)
Example:

Measured sand = 0.1 ml

Time of test or accumulation = 10 minutes

Sand rate = 0.1 ml = 0.01 ml/min
10 min

ppm = 0.01 ml/min x 1,000,000
0.5 gpmx 231 in*x 16.387 ml/in®

= 5.28 ppm
Summary

The RST makes accurate sand content measurements an easy, straightforward and low cost
task. The device can be used for monitoring during later stage of development when sand
content is below 50 mg/l, during production testing, and in routine monitoring events
conducted during the well's regular operation. The real value of the RST is that it makes it
easy to track changes in sand production whenever such data are needed. Noticeable
increases in sand production often indicate that further investigation of the well is needed,
particularly if the sand content approaches or exceeds the operator's upper limit of tolerance.
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List of Abbreviations

QAIr-VaC...ccooeveeeeeeeeeeeenn, air vacuum and release (valve)

AWPF e Advanced Water Purification Facility

Baski Valve ................. Down Well Flow Control Valve

B/O.ceeei, blow-off (valve)

(o] 1 o S Cement mortar liner

DeltaV....coooveeeeiiiinnnn, Process control system software used to operate MBI wells
diS PSi .eeeeiii, Discharge pressure

DMBI....ooviiiiiiiiiiieen, Demonstration Mid Basin Injection

EC.. Electrical Conductivity

B feet

GAP ., Green Acres Project

GPM ..o, Gallons per minute

GWRS......oevvvvevviiiins Groundwater Replenishment District

[&E ..o Instrumentation and Electrical (Department at OCWD)
IRSO..ooviiiiiiiiii Injection Recharge System Operator

LOS ., Local Area Stop

MBI ..o Mid Basin Injection

MBI-2 through MBI-5 .. Centennial Park Wells

MOV ..o Motor operated valve

I SR Nitrogen gas

NPDES ..., National Pollution Discharge Elimination System (Federal law)
OCWD ....ovviieeiiiiiis Orange County Water District

PCS..... Process Control System (Delta V)

PWI e Pumping water level

Regional Board............ California Regional Water Quality Control Board, Santa Ana Region
SIM e, Simulate

UPS . Uninterruptable Power Supply

A Delta
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