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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. 

 
Figure 1 

 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.    

 
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:  

• valve exercising
• blowing off the main pipeline
• 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.    



OC Water District, Water Production Department Injection Recharge Group 

MBI | Operations & Maintenance Manual Mid Basin Injection Distribution System Page 6 

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).   
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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. 

 
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. 
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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).   

 

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 90o 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. 

 
Figure 16 

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. 

 
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. 

 
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 

Outside the lake backwash break structure 
building.  The red arrow points to the lake 
discharge isolation valve. 

Figure 23 
Inside the lake discharge building.  This 
building is not owned by OCWD.  The only 
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 
Storm drain discharge break structure inside 
the storm drain discharge building. 

Figure 25 
Backwash discharge entering the Greenville-
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: 

• 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.  A fan 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.   

 
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.  I 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 (µS/cm). 

• ~150: GWRS final product water; rainwater 
• ~600-900: municipal drinking water 
• >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. 



OC Water District, Water Production Department  Injection Recharge Group 
 

 

MBI | Operations & Maintenance Manual  Mid Basin Injection Wells Page 24 

 

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 identifies and labels the MBI-1 backwash discharge piping. 

 
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, I 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:  

• 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.   

 

 
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).   

https://ocwdca.sharepoint.com/:f:/r/sites/wp/Shared%20Documents/WaterProd/Barrier/Talbert%20Barrier%20O%26M%20Manual/Forms?csf=1&web=1&e=HW5rip
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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 I&E staff immediately 
and not enter into a flooded vault.  The IRSO should work above ground surface to isolate the source of 
flooding and pump down the vault. 

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. 

 
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 (2nd) “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:  

• Flow  
• Flow and Level   
• Flow and Pressure 

https://www.ocwd.com/wp-content/uploads/Talbert-Barrier-OM-Manual.pdf
https://www.ocwd.com/wp-content/uploads/Talbert-Barrier-OM-Manual.pdf
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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.   

• 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. 

https://gisgc.ocwd.com/Html5Viewer/Index.html?configBase=http://gisgc.ocwd.com/Geocortex/Essentials/REST/sites/OCWD/viewers/HTML5Viewer/virtualdirectory/Resources/Config/Default
https://gisgc.ocwd.com/Html5Viewer/Index.html?configBase=http://gisgc.ocwd.com/Geocortex/Essentials/REST/sites/OCWD/viewers/HTML5Viewer/virtualdirectory/Resources/Config/Default
https://ocwdca.sharepoint.com/:f:/r/sites/wp/Shared%20Documents/WaterProd/Barrier/Mid%20Basin%20Well%20Field?csf=1&web=1&e=Fjqztk
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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 I.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 (∆) 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.  

 
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 () 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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Figure 49 

Injection Data” worksheet for injection well MBI-2. 

 

 
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 (∆) and the yield.  Data entered 
into this worksheet is used to generate the MBI well “Pumping Performance” graph (Figure 52).   
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Figure 51  

MBI “Pumping Data” worksheet. 

 

 
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.xlsx 

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.  

https://ocwdca.sharepoint.com/:x:/r/sites/wp/Shared%20Documents/WaterProd/Barrier/Forms/Rossum%20Test.xlsx?d=w4ddf91e1a3d77fb4823638821d5cf860&csf=1&web=1&e=fvfFXz
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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. 

 

Figure 54 
“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 gpm/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 

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

• 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 gpm/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 

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

• The gravel feed tube at MBI-3 is unstable and requires replenishment often. 

• Backwash takes about 2 times longer due to sand production. 

• 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 

• 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 gpm/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 

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.

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

• 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.

• 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.

• 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.

• Cautiously demobilize from the site.

Figure 1 
“Tee Handle” tool that is placed 
on the valve actuator nut and 

manually turned to operate the 
valve.  This tool is extendable.  

The tool is in the shortest 
position possible for this 

photograph. 
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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.  If 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. 

• Remove the discharge vault lid 

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

•  Unthread the cap from the fire hose fitting. 

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

• 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. 

• 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. 

• 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). 

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

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

• 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.

• 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.

• 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.

• 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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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: 

• Puncturing, cutting or scraping 

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

• 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. 

5 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. 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. 

5.2. 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. 

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

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

5.5. 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. 

5.6. 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. 

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

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

5.9. 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://idcmedical.com/biohazard-waste-management/ep90-easy-pick-up-grabber-90cm/  
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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 2nd floor of 
Bldg. 540 and contain the backwash 
form that is completed by the IRSO 
conducting the office portion of an 
MBI well backwash. 

 

• 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 I-24, I-5 and MBI-1-5.xls 

https://ocwdca.sharepoint.com/:x:/r/sites/wp/Shared%20Documents/WaterProd/Barrier/Forms/Backwash%20Form%20I-24,%20I-5%20and%20MBI-1-5.xls?d=we0da428567be7ee69a700e6a2cf1b27f&csf=1&web=1&e=rERHRq
https://ocwdca.sharepoint.com/:x:/r/sites/wp/Shared%20Documents/WaterProd/Barrier/Forms/Backwash%20Form%20I-24,%20I-5%20and%20MBI-1-5.xls?d=we0da428567be7ee69a700e6a2cf1b27f&csf=1&web=1&e=rERHRq
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Figure 2 

Completed Mid Basin Injection Well 
Backwash Sheet for MBI-2 on April 12, 
2023.  This form will guide the IRSO 
through the office backwash procedures.  
The IRSO can make observational notes 
along the margin of the form.  Data from 
this form is later transferred to an 
electronic database that documents well 
performance.  A trailer at the bottom of 
the form shows the electronic pathway to 
the blank form template on the OCWD 
SharePoint site. 

• 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).

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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• 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:

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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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.  

• 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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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.

• 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.

2. 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.

3. 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.  Item # 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.xls (Figure 9).

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

https://ocwdca.sharepoint.com/:x:/r/sites/wp/Shared%20Documents/WaterProd/Talbert%20Barrier%20Operations%20and%20Maintenance%20Manual/Forms/NPDESMonitoring%20form2016.xls?d=w7fdec0eeeb9875fd8dd04f7b5d16fc99&csf=1&web=1&e=23VozH
https://ocwdca.sharepoint.com/:x:/r/sites/wp/Shared%20Documents/WaterProd/Talbert%20Barrier%20Operations%20and%20Maintenance%20Manual/Forms/NPDESMonitoring%20form2016.xls?d=w7fdec0eeeb9875fd8dd04f7b5d16fc99&csf=1&web=1&e=23VozH
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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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MBI-1 Pump Setting 
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MBI-2 Pump Setting 
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MBI-3 Pump Setting 
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MBI-4 Pump Setting 
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MBI-5 Pump Setting 
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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. 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.

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

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

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

e. 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.

f. 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.

g. Baski: MBI wells are equipped with this type of valve.  N2 gas is used to control the well flow by
changing the inflation level of the valve.

Baski Valve Start Procedure 

1. Select the Baski Well to be started.

2. 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.

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

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

5. Select “Confirm”.



OC Water District, Water Production Department Injection Recharge Group 

MBI | Operations & Maintenance Manual Appendix A8 How to Operate MBI Wells 

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. A wait 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” 

• Hit “ok” 

• Click on FV7070, faceplate will populate 

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

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

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

 

 

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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Identifies the mode of operation of the well.  A 
single left-click of the mouse on the mode will 
bring up the Faceplate with options.

FV7070 Faceplate2 
(accessed by a 
single left mouse 
click on FV7070.

FV7070 Detail Faceplate

To access 
Detail Faceplate

Normal and Rapid Timer 
Settings (Never adjust 
Rapid Timer Settings)
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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).   
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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: 

 

The following screen will appear: 

 

In the lower left-hand corner of the screen locate the 0302K01FIC3400/PID 1/PVCV 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 I-32K flow rate stayed around 700 gpm for 
the 24-hour period indicating consistent injection during this time period. 

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 
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.

• 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!

• 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. 

• 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. 

• After the break-in period, the leakage rate can be controlled to 10 to 12 drops per minute per
inch of shaft sleeve diameter.

https://www.fluidsealingsupply.com/ptfe-flexible-lantern-ring-material.html
https://www.fluidsealingsupply.com/sepco-pak-lube.html
https://www.fluidsealingsupply.com/ptfe-flexible-lantern-ring-material.html
https://www.fluidsealingsupply.com/ptfe-flexible-lantern-ring-material.html
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Establishing the Proper Flush Set-Up 

 

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). 

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. 

https://www.fluidsealingsupply.com/ptfe-flexible-lantern-ring-material.html
https://www.fluidsealingsupply.com/ptfe-flexible-lantern-ring-material.html
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Appendix A10 
ROSSUM SAND TESTER 
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List of Abbreviations 
air-vac ......................... air vacuum and release (valve) 
AWPF ......................... Advanced Water Purification Facility 
Baski Valve ................. Down Well Flow Control Valve 
b/o ............................... blow-off (valve) 
cml .............................. Cement mortar liner 
Delta V ........................ Process control system software used to operate MBI wells 
dis psi ......................... Discharge pressure 
DMBI ........................... Demonstration Mid Basin Injection 
EC ............................... Electrical Conductivity 
ft. ................................. feet 
GAP ............................ Green Acres Project 
GPM ........................... Gallons per minute 
GWRS......................... Groundwater Replenishment District 
I&E .............................. Instrumentation and Electrical (Department at OCWD) 
IRSO ........................... Injection Recharge System Operator 
LOS ............................ Local Area Stop 
MBI ............................. Mid Basin Injection 
MBI-2 through MBI-5 .. Centennial Park Wells 
MOV ........................... Motor operated valve 
N2 ................................ Nitrogen gas 
NPDES ....................... National Pollution Discharge Elimination System (Federal law) 
OCWD ........................ Orange County Water District 
PCS ............................ Process Control System (Delta V) 
pwl .............................. Pumping water level 
Regional Board ........... California Regional Water Quality Control Board, Santa Ana Region 
sim .............................. Simulate 
UPS ............................ Uninterruptable Power Supply 
∆ ................................. Delta 
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