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Cathodic Protection Grout Maintenance 
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Appendix A-5 

Cathodic Protection Grout Maintenance 

 

Background 

The Ellis Avenue Pipeline is cathodically protected using a sacraficial anode.  An anode is 
located at each Legacy Well site.  The anode is made of zinc and buried underground, vertically 
and encased inside a 4-inch PVC sleeve. Hydrated bentonite mud is placed in the annular 
space between the 4-inch PVC and the zinc anode.  Over time the mud level in the PVC drops 
and the mud sometimes dry’s out. A PM work order is issed biannually to replenish or rehydrate 
the mud. 

 

How to Replenish Mud 

 Secure mud powder from the Barrier Shop (clear bag – manufacturer = Excaliber) 
 Place dry powder in 5-gallon bucket and mix with water using drill motor attachment for 

stirring or by hand with a piece of rod or pipe. 
 Carefully move wires off to one side. 
 Once mud is mixed and resembles pancake batter, pour the mud into the annular space 

between the PVC and anode.  Fill up to the vent notch but do not fill higher than the notch 
inside the PVC. 

 Gently center the wires inside the PVC 
 Replace the PVC cap 
 Replace the cast iron can lid 

 

To Hydrate Mud 

 Remove can lid 
 Remove PVC cap and carefully move test wires to one side 
 Add water 
 Stir mud / water combination carefully with tile probe or rod or piece of rebar 
 Gently center the wires inside the PVC 
 Replace the PVC cap 
 Replace the cast iron can lid 

Note: sometimes a hard clump may be presnt.  If so, remove the clump, smash clump into 
powder, place powder inside the PVC and add water, stir gently. 

 

---
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Bag of dry powder.  The dry 
powder is mixed with water 
to generate the 
replenishment mud that 
surrounds the sacrificial 
anode. 

The cathodic 
protection 
sacrificial anode.  
Test wires are seen 
near the surface 
and connect to the 
anode.  The IRSO 
carefully pours the 
mud around the 
anode inside the 
PVC sleeve. 

Cathodic protection 
anode cover.  Each 
Legacy Well has an 
anode located near 
the vault. 
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Laser Turbidity Monitoring Stations – Standard Operating Procedures 
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Appendix A-6 
 

Laser Turbidity Monitoring Stations – Standard Operating Procedures 

 

 

Staff operates and maintains three Hach FT-660 Laser Turbidimeters with SC200 controllers .  

 

Staff maintains a log book for each instrument to document the field visit and to assist in correlating the 
data after the download. 

 

During routine site visits please: 

 enter in the log book the date and time (from the SC200), and the value present on the instrument 
display.  

 The roto-meter (flow meter) is recording the flow entering the FT-660, enter this value. 
 

Laser Turbidity Maintenance (Monthly with Barrier Operation support)  

 

Observe the flow-meter; its normal flow rate at MBI-1 is about0.25 liters per minute. Maintain flow during 
this cleaning. 

 On a weekly basis or at least monthly, carefully lift off the head and set it in a safe space to the 
side. 

 Stop the flow of water from the source. 
 Observe the sediment in the pot if any.  
 Remove sensor vile with the blue plastic tool.  Unscrew vile counterclockwise.   
 Clean Vile with the squeege tool( it looks like a not driver with a rubber end). 
 Wipe the lens with Kem-wipes, carefully!  
 Screw vile on with blue tool, make sure the O-ring is still in-tact. 
 Observe the value increasing and note the value lowering to a more reasonable value. This could 

take up to 10 minutes. Note in the log book all activity.  
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The manufacturer’s operation manual for this instrument can be found at:  

 

 

 

 Double click on the Hach image to obtain the manual for the sc200 controller 

 

 

                                Double click on the FT 660 image to obtain the manual 

 

Use the link below to access the manual for the TU 5300 sc unit:  

https://images.hach.com/asset-get.download.jsa?code=202423 

 

, ~ t' 
ec:200 c ...,......-_:_ 

"'--:,:..-=::; 
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Specifications of interest 

 

Range 0-5NTU with +10% over-range limits 

Accuracy + or – 3 % of the reading or + or - 5mNTU 

Resolution .001 on the lowest range 

Calibration frequency every 3 months (or per regulation) we use 6 months 

Sample requirements flow 0.25 to 0.50 liters/minute (1.6 to 11.9 gph) 
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By-Pass Filter Monitoring 
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Appendix A-7 

By-Pass Filter Monitoring 

 

Background 

The by-pass filter test study is used to determine the amount of solids that are present in the water 
flowing from the plant to the injection wells.  A pair of filters, (one 5 micron and one 1 micron) are used to 
capture solids in the water and are placed in various locations through the distribution system. 

Operation 

New filter elements are weighed using the Area 145 Research Center laboratory scale and labeled with 
location by the IRSO.  Install the filter elements in the cartridge housing, water passes first through the 5 
micron followed by the 1 micron.  After 200,000 gallons passed through the filters (or plugged conditions) 
the filters are taken off-line.  The IRSO removes the filters and places them in the Research Center Lab 
to drip dry.  After the filters are drip dried, the IRSO uses the  laboratory oven set at “level 3” to dry the 
filter elements completely.  Once completely dry, the filter elements are weighed (in grams) using the 
laboratory scale shown in the image below.  The difference between the before weight and the after 
weight is the amount of solids that have been captured. 

 

The by-pass filter skid has one gauge with three individual valves to measure the differential pressure 
drop across each filter.   

 

Pressure readings are taken by opening the influent valve (vent any air using the valve under the gauge) 
record the reading. Close the influent and open the mid-fluent valve, record the reading, close the mid-
fluent valve, open the effluent valve, record the reading.  

 

The flow rate through the filters is adjusted to 5 gpm, if possible. The flow meter can be switched to flow 
or totalizer by pressing slightly on the face plate button (mode/reset button) on the flow meter 

Area 145 Research Center 
Laboratory.  Filter elements 
are dried in the oven (A) and 
weighed on the scale (B). 
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momentarily, to switch between them. Track the total by noting the value on the field sheet.  The totalizer 
will only read to 99,999 gallons. Holding down on the reset will reset the totalizer to “0”.  Note on the field 
sheet when the totalizer has been reset. 

 

 

  

The totalized flow should be reset when the total has reached 70,000 to 80,000 gallons to avoid a 
rollover to zero.  The bypass filters at 5 gpm total approximately 7,000 gallons per day.    

Flow passes through the filters continuously for approximately 200,000 to 250,000 gallons.   

Please complete the following upon a field visit. 

 Date 
 Time 
 Inlet pressure (5mc) 
 Outlet pressure (between the 5 and 1 mc filters) 
 Outlet pressure (1mc) 
 Flow Rate 
 Totalized flow (slightly press momentary to switch between rate and total) Holding this down will 

clear the totalizer. 

Bypass Filter Skid. (A) 5 micron filter 
housing, (B) 1 micron filter housing, (C) 
flow totalizer, (D) removable pressure 
gauge, (E) pressure measuring ports. 
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Figure 1 Typical field worksheet for the by-pass filter study. 

 

 

Figure 2 Typical graph depicting 23 field visits during the completed filter run. 

 

Location:_______________________ Well totalized this run

PLEASE RESET and NOTE on SHEET.  Totalizer 

will stop at 99,999.

end wt# 5 1

Date Time Inlet Outlet Inlet Outlet Flow (gpm)

Bypass Filter System

Start weight (g)

Pressure (psi) Filter Totalized

Total (gallons) Comments

5-micron filter 1-micron filter
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Corrosion Monitoring Station Operation 
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Appendix A-8 
 

Corrosion Monitoring Station Operation 
 

 

Background 

The IRSO is responsible for operating the District’s corrosion monitoring system housed in the 
RO Building.  The corrosion monitoring system is comprised of two parts 1) traditional corrosion 
coupons and 2) real-time Linear Polarization Resistance (LPR) monitoring. 

Traditional Corrosion Coupons 

Traditional corrosion coupons of known alloy types similar to the metal types used in the 
distribution system.  Alloys included are summarized in the table below: 

Alloy Representative Facility 
Mild Steel: C1018 and A516 GWRS Pipeline shell, portions of Barrier Pipeline 
Copper: CDA 110 RO pump motor cooling tubing 
Ductile Iron: DC Ellis Avenue Pipeline 
Stainless Steel: 304 Blank injection well casing 
Stainless Steel: 316L Injection well screens 

 

The coupons are weighed at the Metal Sample Company before the IRSO loads the coupons 
into a PVC serpentine circulating flow at 5 gpm.  Water continuously passes through the 
serpentine.  One coupon of each alloy is removed from the serpentine after 3 month, 6 months 
and annually by the IRSO.  The coupons are then sent to Metals Samples Company in Munford, 
Alabama using prelabeled envelopes provided by Metal Samples Company via Fed Ex.  Metals 
Samples Company removes all of the corrosion, weighs the coupon and subtracts from the 
preloaded weight to determine the corrosion rate.  The results from Metal Samples are compiled 
in a 3-ring binder maintained by the Injection Well Supervisor. 

 

The District has two corrosion monitoring stations: 1) circulates Reverse Osmosis Permeate 
(ROP) or unstabilized water that has already passed through the reverse osmosis (RO) process 
and  2) final product water (FPW) or stabilized RO water.  The ROP station is located in the 
western RO building basement.  The FPW station is located along the eastern wall of the main 
floor of the RO building as shown in the figure below. 
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Linear Polarization Resistance (LPR) data download 

Downloading LPR  Data (downloaded monthly) 

1. Connect the (optiport) cable to the Hoffman Box (data logger) and the computer (USB 
port on the right-hand side of computer is “Com 3” 

2. Open “Metal Sample” software on computer and select “Instrument Download Center.” 
3. 3. Select MS3500 (left-hand column of computer screen) 
4. Select “connect” (left-hand column of computer screen).  “Port Status” (bottom left) 

should change from “off” to “on”. 
5. Wake up instrument by hitting either “1” or “2” on the data logger control panel. 
6. Scroll to “Upload to PC” and select enter (the number “2”). 
7. On data logger select “upload to PC” (red data should populate on computer screen) 
8. After all data is downloaded (red numbers stop moving), select SAVE (left-hand side of 

computer screen).  Save as a “.cvs” file to computer desk top drive referencing the date 
in the file name. 

Purge LPR Data from Datalogger 

1. Wake up data logger by selecting “1” or “2” on the data logger control panel. 
2. Scroll to and select “Enter Probe I.D.”, then enter “2.” 
3. Select “Delete All Readings”, then hit “2.” 
4. Select “Delete From Probe ID” and manually enter “6220”, then hit “2.” 
5. Select “LPR3A”, then hit “2.” 

Corrosion Monitoring Station – FPW  (A) Meter measuring influent flow rate (B) 
traditional coupon serpentine, the endcaps unthread to receive the coupons (C) LPR 
Probe (D) LPR download interface unit (Hoffman Box). 
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6. Scroll to “G10180” (this is the alloy type), hit “2.” 
7. Hit “enter” or “2” through all parameters until the data logger displays “Measure Probe” 

message. 
8. When “Measure Probe” screen is displayed you are done 
9. Double check by selecting “view stored data” on the data logger control panel.  There 

should be no stored data at this time.  If there is stored data, repeat steps 1 through 8 
above. 

Storing Data File 

1. Move data file from computer desktop drive to the following H:drive location:  
H:\documents\WaterProd\Barrier\Real Time Corrosion Monitoring\ FPW Data 

Note: Make sure the download date is part of the file name 

 

 

 

 

  

Close up image of LPR download interface unit (Hoffman Box). 

Dow~(oAD 
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Silt Density Index Test Procedures 
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Appendix A-9 

Silt Density Index Test Procedures 

Silt Density Index (SDI) measurements are collected by the IRSO once a week at the Product 
Water quality monitoring station and at Mid Basin Injection Well MBI-1 (Edinger Avenue @ the 
Santa Ana River).  The SDI readings help the operations group understand the fouling potential 
of the GWRS finished product water.   The SDI equipment is contained in a small plastic box 
with a handle and stored in the Barrier shop.  The SDI filters are stocked in the warehouse. 
 
In addition to the SDI reading, the IRSO completes a Finished Product Water Monitoring Data 
sheet and transfers information from the sheet to a database.  This module will guide the IRSO 
through the steps to complete the data sheet and provide a pathway to the data base for data 
entry.  The “FPW Monitoring: Silt Density Index Test” is electronically located here: 
H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Forms\SDI_FPW 
An image of this sheet is shown below:     

 
 

FPW Monitoring: Slit Density Index Taat 

.. 

....... ------
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 SDI Auto Sampler Test Procedure 
 

  
 
 

 Connect source water to the auto sampler (Figure 1).   
A)  If source water is over 30 PSI connect directly to the auto sampler. 
B) If source water is less than 30 PSI run water into a container and use the pump                          

system on the standard SDI test skid to create 30 PSI. (Figure 2) 
 

 
 
 

Auto SDI unit. (A) 
influent line (B) filter 
housing (C) Auto SDI 
influent pressure 
gauge. 

AutoSDI unit set up for readings 
at FPW on GWRS campus.  At this 
location source water is less than 
30psi so an auxiliary pump system 
is used.  Note the source water is 
delivered from the storage 
container into the auxiliary pump 
unit and into the AutoSDI unit 
using black tubing. (A) Auxiliary 
pump unit (B) auxiliary pump 
control (C) pressure gauge from 
auxiliary pump (D) FPW source 
water valve. 
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 Check to see that there is no filter in the filter housing and connect discharge hose to the 
housing outlet stub. 

 Plug in the power cord. 
 Turn on the auto sampler with the toggle switch and it will display start test and purge 

alternately, push the select button when it displays purge and gently shake the auto SDI 
kit to remove any air in the unit and filter housing. When the air changes to all water 
press the select switch again to stop the purge mode. 

 Open the filter housing and install a .45-micron filter using the tweezers provided in the 
kit, it should come out of the filter pack and go into the housing without being flipped. This 
will ensure that the shiniest side of the filter paper is facing the incoming flow of water. 

 Center the filter paper with the tweezers and screw the filter housing together it only 
needs to be tight enough to make a little water come out of the filter housing discharge 
stub.  Reopen filter housing and readjust the paper if it is not centered.  Then screw the 
lid down again (a little water may come out again). 

 Wait for the display to say start test and then press the select button. The auto sampler 
will perform all the steps of the test by timing 0,5,10 and15 minutes and running 500 ml of 
water at each interval.  The times displayed should be increasing during each interval or 
else the filter is being bypassed. 

 During the test, record various water quality parameters on the SDI form log found at: 
H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Forms\SDIformlog.  
Record the following: particle counter flowrate, (use a timer and graduated cylinder the 
flow rate should be 100 ml/min (+/- 3ml) and take high and low particle readings from its 
display during the test. Open the Finished Product Water Quality instrument cabinet and 
record: the turbidity reading on the display, water temperature, conductivity, chlorine 
residual, and pH readings. 

 

 

Finished Product Water Quality instrument 
cabinet 
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 While the 15 minute SDI test is occurring, the IRSO should also visit the saturator area.   
and note the secchi disc information from the data sheet on the clipboard at the top of the 
saturator.  Also observe the conditions of operating saturators.  Note the condition of the 
blanket on the top of the saturator, also look for suspended solids (jellyfish) and the 
condition of the cloud at the bottom.  Wind and precipitation should also be noted.  All of 
these observations are noted in the “comments” column of the database found at: 
H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Forms\SDI_FPW  

 When the auto sampler shows test done enter the 0,5,10,15-minute times and the 15-
minute SDI value and the plug factor then record them on the form. Note the plug factor 
value. 

 
 
Following the SDI test, the IRSO completes the remaining Finished Product Water Monitoring 
data sheet by performing the following using Delta V. 
 
 
 
 
 

o In Delta V navigate to the Process Overview page and select the tan box near the 
bottom center of the page entitled “Lime Addition” and the following screen will 
populate:   

 

UMl'Nll'lt• '. OPl.RATOA 
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Operating silos can be seen along left margin as indicated in red oval “A”.  
Operating silos are the silos not labeled “off” and have a green valve at the base of 
the silo.  Operating saturators have blue water inside the saturator graphic as 
shown in red oval “B”.  
 

 Select one of the saturator icons in red oval “C” and the following screen will populate.  

  
 
The mixer speed (%) can be viewed in the window labeled with red arrow “A” above.  
The saturator flow (Sat on-line/ Flow (gpm)) can be seen at the red arrow “C”.  Select 
“SAT CALC” tab as shown by red arrow “B” and the following face plate will populate: 
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Lime dose and saturator SP % information is shown inside the red oval. 
 

 To obtain the polymer dose information navigate back to the “Process Overview” page 
and click on the tan box entitled "Anionic Polymer” located near the bottom center of the 
page and the following screen will populate. 

 
 
 
For the saturator of interest select the green box labeled “FP” and the following faceplate 
will populate: 
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The polymer dose (mg/L) can be seen inside the red oval in the image above. 
 

 Record values for all four feeders to show which ones are online and offline.  
 

 Exit the faceplate above and select the icon at the top of the screen as indicated by red 
arrow “B” as show on the Anionic Polymer screen above and the following screen will 
populate: 

 
 
 
 
 

aceplate 

730A01FP7200 
FlowPadng 

e 

AUTO mode to manually l8t feed rate 
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The ROP flow (mgd) can be seen inside the red oval. 

 
 Enter all data from the “FPW Monitoring: Silt Density Index Test” form into the SDI data 

base found here: 
 
H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\SDI  
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Appendix A-10 
 

Import Water Connection – SEB (OC-44) Flow Control-Delta V 
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Appendix A-10 

Import Water Connection – SEB (OC-44) Flow Control Delta V 

 

Background 

The District has an import water connection from MWD to the Barrier through OC-44, which 
flows into the South East Barrier Pipeline.  This connection is to be used as a back-up to the 
City of Fountain Valley import water connection.  Between September 30 and May 1 the IRSO 
should seek approval from their supervisor prior to taking OC-44 flow into the Barrier.  The OC-
44 connection can flow up to 6,000 gallons gpm and is controlled through Delta V.  The 
following procedure describes how to control flow from OC-44 in Delta V. 

 

Procedure 

 In Delta V bring up the Barrier Overview Page entitled "Barrier Wells” and a map showing 
all the injection wells appears.  Locate “SEB-1” in the lower right-hand corner of the 
screen and click it. 

 The “South East Barrier 1” screen populates.  On this screen click the FQ 3400 flow entry 
box as shown in #1 on image below, a detailed faceplate will populate. 

 From this detailed faceplate, select and click the sliding scale button shown in #2 on the 
second image below. 

 The SEB Vault flow control data entry box will populate.  Enter the desired flow rate in 
gpm where the #3 is shown on the second image below. 

 Click “OK” where #4 is shown on the second image below.  

 

Note: 

The IRSO tries to use import flow to stay ahead of what is leaving the pipeline by a 
differential of about 200 gpm until stability is reached.  The IRSO strives to maintain a 
pipeline pressure of 60 psi at the GWRS treatment facility. 
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Appendix A-11 
 

Imported Water Connection – City of Fountain Valley Flow Control SOP 
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Appendix A-11 
 

Imported Water Connection – City of Fountain Valley Flow Control SOP 
 

 

Background:  

The first choice of import supply to the Barrier is always the City of Fountain Valley (CFV) connection.  
This is for political purposes.  CFV flow tops out at 800 gpm.  MWD’s OC-44 connection along the South 
East Barrier (SEB) Pipeline is another imported water connection that is available to the IRSO after using 
the CFV connection.  The CFV connection is drinking water, that supplies the GWRS Air Gap. The 
connection can also supply the barrier through a pressure control valve (Cla-Val). 

 

Procedures: 

 

 In the event of a plant shutdown: 
 

o Get all but a few wells offline as soon as possible, leaving 100 gpm running.  I-2 and I-21 
wells can be targeted to stay online to achieve this flow target. 
 

o In Delta V, on the Fountain Valley City Water page, enter a set point of 200 gpm for the 
controller (controller should be in “auto” mode). 
 

o Next, manually reduce the barrier pressure via Delta V in no more than 5 psi increments 
from 60 psi to 53 psi. The lower barrier pressure set point will allow the Fountain Valley 
connection Cla-Val to open and establish flow. 

 

o After you are stable at 200 gpm, increase the flow in 100 gpm increments, allowing 
stabilization with each flow change. Max flow is 800 gpm (at the request of Fountain 
Valley, subject to change) NOTE: Your flow should be 200 gpm higher than the 
combined well flows at minimum. 

 

o With the CFV connection online, you can secure the barrier pumps to stop FPW 
distribution until the plant can be restarted. 
 

o Make a courtesy call to the City of Fountain Valley to inform them of the usage. 
(Production manager Tom Grose:   714-593-4615) 
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 Restarting the Plant 
 

o Once the plant is restarted and the barrier pipeline pressure is approximately 45-60 psi, 
the barrier pump can be set to match the pipeline pressure and brought online (refer to 
Appendix A-20). 
 

o After a few wells have been restarted, the barrier pressure can be set to 60 psi and placed 
in auto. This will cause the CFV connection Cla-Val pilot to take control and close the 
valve in response to the pressure setting. 
 

o With the barrier pressure back to its’ normal operating pressure of 60 psi, you can now 
enter a 0 (zero) gpm set point for the CFV connection controller via Delta V. 
 

o Restart any remaining wells to get back to pre-shutdown levels, the Lag 1 and Lag 2 
barrier pumps will start automatically as needed. 

 
 
 
 

 

Fountain Valley Flow Controller (VC-22-D) tied to Delta V faceplate (120120FC5791) 

 

(FLOW CONTROLLER INSTRUCTIONS CAN BE FOUND INSIDE THE PANEL AT THE FOUNTAIN 
VALLEY CONNECTION) 

Note: written instruction for the manual operation of the Cla-Val VC 22-D controller is inside the 
enclosure that the controller is mounted to.  

o Delta V flow controller 120120FC5791 should always be set to “auto.” 
 

o Fountain Valley flow controller needs to be in “auto” in order to take commands from Delta V. The 
controller is in AUTO if the button labeled MANUAL is not illuminated red. If the MANUAL button 
is red, then it is in manual mode and will only take flow set points from the controller, ignoring 
Delta V. 
 

o If the controller is in MANUAL, you will need to press the MANUAL button. It will request a 
password: use the up / down arrow keys to change the display value to 21. keep pressing the up 
button until 21 is displayed. It will then read CORRECT, confirming the password entry. 
 

o Now, you can press the MANUAL button to set the state of the controller to either MANUAL (lit 
red) or AUTO (not lit red). 
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o The controller also needs to be in RSP mode to respond to Delta V commands. Press the SET 
PT button: it will ask for a password. Use the up/down arrow keypad to change the display value 
to 21. Text will appear to inform you the password is correct. 
 

o Now the SET PT button can be pressed again to display SP or RSP. The SET PT button will be lit 
red. If it is not on SP or RSP, hit the display.  
 

o button to toggle between settings. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FVC to 
barrier 

FVC to 
air gap 

CFV water supply to Air Gap 
PS (and can also supply 
Barrier through pressure 
reducing and pressure control 
valve and its own backflow 
device. Currently shutoff.  
Used while plant was being 
built and could replace or 
supplement OC-44, but it 
would be well water to well vs. 
surface water to well) 

Flowmeter bypass line 



 

154 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FVC to air 
gap 

FVC to 
barrier 

Isolation valve to barrier 
(natural state is open) 

FVC to 
barrier 

FVC to air 
gap 

Cla-Val will open if 
barrier pressure 
drops below 53 psi 
on Delta V and a 
target flow set point 
has been entered on 
Delta V. Will close 
once barrier pressure 
is back at normal 
operating pressure of 
60 psi 

Isolation valves to 
barrier (natural state 
is open) 
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 The Delta V Fountain Valley City Water gpm controller should always be set to “auto” (faceplate 
120120FC5791). This allows the ability to enter a flowrate setpoint and remotely command the valve 
to open 

Cla-Val controller VC-22-D Flow Controller  

Written instructions for this controller can be 
found inside the enclosure that the controller is 
mounted to.  The on-line manual for the Cla-
Val VC-22-D can be downloaded at: 

www.cla-val.com/electronic-products 

click on the following links: 

1. Valve Controllers 
2. VC-22D 
3. Technical Manual 
4. VC-22D IOM Manual 
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Appendix A-12 
 

4 Gas Meter Owner’s Manual 
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entary d

o
cu

m
e

n
ta

tio
n

 (order n
o

. 
9

0
 3

3
 8

9
0

). 
D

o n
o

t stick a
n

yth
in

g
 o

n
 th

e
 n

a
m

e
 p

la
te

 o
n

 th
e

 g
a

s d
e

te
ctor. T

h
e

 
te

ch
nical sultability tests are vs/id fo

r th
e

 X
-a

m
 2

5
0

0
 g

as detection 
Instrum

ent 
a

n
d

 
th

e
 

calibration 
cradle. 

T
h

e
 

explosion-protection 
approvals a

re
 o

n
ly va

lid
 fo

r th
e

 X
-a

m
 2

5
0

0
 g

a
s detection Instrum

ent; 
th

e
 calibration cra

d
le

 m
u

st n
o

t b
e

 used In th
e

 E
x zone. 

T
h

e
 B

V
S

 1
0

 A
T

E
X

 E
 0

8
0

 X
 technical suitability test is b

a
se

d
 o

n
 th

e
 

a
d

ju
stm

e
n

t w
ith

 th
e

 ta
rg

e
t g

a
s. 

3 
C

o
n

fig
u

ratio
n

 

II 
N

O
T

IC
E

 

O
n

ly tra
in

e
d

 p
e

rso
n

s a
re

 perm
itted to

 carry o
u

t m
odifications 

to
 th

e
 In

stru
m

e
n

t configuration. 

To individ
u

a
lly co

n
fig

u
re

 a
n

 Instrum
ent w

ith
 s111ndard configuration, 

th
e

 in
stru

m
e

n
t m

u
st b

e
 connected to

 a P
C

 via th
e

 U
S

B
 Infrared cable 

(o
rd

e
r no. 8

3
 1

7
 409). T

h
e

 configuration w
o

rk is carried o
u

t using th
e

 
P

C
 so

ftw
a

re
 D

riig
e

r C
C

-V
isio

n
. T

h
e P

C
 so

ftw
a

re
 D

ra
g

e
r C

C
 V

isio
n

 
ca

n
 b

e
 d

o
w

n
lo

a
d

e
d

 fro
m

 th
e

 follow
ing w

e
b

 a
d

d
re

ss fre
e

 o
f charge: 

w
w

w
.d

ra
e

g
e

r.co
m

/so
flw

a
re

 . 

• 
C

har,ge configuration: se
e

 T
echnical M

anual. 

23 
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C
o

n
fig

u
ra

tio
n

 

S
tan

d
ard

 In
stru

m
en

t ,:o
n

llg
u

ratlo
n

: 

O
rig

e
r X

-e
m

" 2
5

0
0

 
B

um
p te

st m
o

d
e 2 

E
xtended b

u
m

p
 test 

Fresh air calibration 2 
O

N
 

O
p

e
ra

tin
g

 sig
n

a
l 2 3 

O
N

 
C

a
p

lu
m

 ra
n

g
e

 
O

N
 

S
w

itch
 o

ff 2 
allow

ed 
L

E
L

,._
_

2 
4.4 (vol.%

) 
(ch4) 

(4
.4

 V
ol.%

 co
rre

sp
o

n
d

s to 1
0

0
 %

L
E

L
) 

S
T

E
L

2
H

 
S

T
E

L
 function -

a,sabled 
(sh

o
rt-te

rm
 a

ve
ra

g
e

) 
A

ve
ra

g
e

 va
lu

e
 d

o
ra

tio
n

 =
 1

5
 m

in
u

te
s 

T
W

A
2

!5
S

 
TW

A
 flm

ction -disabled 
(shift a

ve
ra

g
e

) 
A

ve
ra

g
e

 va
lu

e
 d

u
ration c 8 hours 

A
la

rm
A

1
 7 

ca
n

 b
e

 a
~
~
 7;;:tchlng, pre--alerm

, 

A
lam

1 A
 1 at 0

, sensor 7 
cannot b

e
~

 latching, Ilk• m
ain alarm

, 
fa

 
flank 

A
lennA

:1. 7 
ca

n
n

o
t b

e
 acknow

ledged, latchtng, m
ain a

la
rm

, 
rising fla

n
k 

1) 
X

-am
• I

I
•
~

 tra
d

cm
a

Jk o1 O
riger. 

2) 
o

--.,,.c
a

n
b

e
_

1
0

..,..a
,o

1
o

m
e
r
_

,.o
n

"
"

"
-1

<
. 

T
h

&
 cu

rre
n

t se
ttin

g
 c

a
n

 b
e

 r:hecked .-ld
 ch

a
n

g
e

d
 w

ith
 th

e
 O

lig
e

r C
C

 V
isio

n
 aottw

are. 
3) 

A
periodlcallortftaohing"<.ica

tM
lh

e_
.lin

g
_

o
llh

elrw
ln

lm
en

t.•th
o

ra
lsn

o
 

o
p

e
ra

tin
g

 algnel, o
o

rre
d

 a,:,e,ation cannot b
e

 g
u

aran
lN

d. 
4

) 
S

T
E

L: average va
lu

ed
 an exposLU

 over a short period, 99nerany 1 S
 m

lnut&
a. 

5
) 

lnlB
rprelatlononlyW

llle
.
.
,
_

;
,
_

.
,
,
t
h

ll. 
6

) 
TW

A
:. shift tM

!W
8

g
8

S
 are W

D
lkplace lln'll values fo

r g
en

eraly
 elgtw

 houra per d
a

y
 cf 

expoeure for M
 

d
a
~

 a w
eek

 duting a w
oridng lh

. 
7

) 
La

tcn
ln

g
 an

d
 acknow

ledge1n
e

n
t o1' a

la
rm

sA
1

 a
n

d
 A

2 ca
n

 b
e

 co
n

fig
u

re
d

 w
ith

 th
e

 
D

rager C
C

 V
ision P

C
 sofb11am

. 

2
4

 

S
eleclln

g
 o

r d
ln

b
ll119 th

e c
a

p
tu

re
 ran

g
es (o

n
ly ap

p
U

aa fo
r th

e 
m

easuring m
ode): 

T
h

e
 ca

p
tu

re
 ra

n
g

e
 is se

le
cte

d
 in th

e
 m

e
a

su
rin

g
 m

o
d

e
 (fa

cto
ry se

ttin
g) 

a
n

d
 p

e
rm

a
n

e
n

tly d
isa

b
le

d
 In calibration m

o
d

e,, 
T

h
e

 C
C

-V
ision P

C
 so

ftw
a

re
 ca

n
 b

e
 u

se
d

 to
 se

le
ct o

r d
isa

b
le

 th
e

 
ca

p
tu

re
 ra

n
g

e
s fo

r th
e

 m
easuring m

ode. 

3.1 
In

stru
m

en
t settin

g
s 

T
h

e
 fo

llo
w

in
g

 p
a

ra
m

e
te

rs ca
n

 b
e

 ch
a

n
g

e
d

 o
n

 a
n

 instrum
ent: 

N
a

m
e

 
R

ange 
P

assw
ord 

N
um

erical ra
n

g
e

 (3-digit) 
O

p
e

ra
tin

g
 sig

n
a

l L
E

D
 1 

Y
es

/
N

o
 

H
o

m
 o

p
e

ra
tin

g
 signal 1 

Y
es

/
N

o 
S

w
ilch-<

lfl m
o

d
e 

"sw
itch

-o
ff allow

ed" o
r 

"sw
itclH

>
n prohibited" o

r 
"sw

fld
i-o

ff p
ro

h
ib

ite
d

 a
l K

r
 

S
h

ift le
o

g
lh

 ffW
A

'r 
6

0
 -

1
4

4
0

0
 (in m

;nutes) 
(S

etting fo
r e

xp
o

su
n

, a
la

n
n

) 
S

hort-term
 exposon, le

ve
l (S

T
E

L
) 3 4 

0 -1
5

 On m
in

u
te

s) 
(S

e
llin

g
 fo

r e
xp

o
su

m
 a

la
rm

) 
1

) 
A

t least one aflh
e tw

o operating aignala m
ust b

e
 sw

itched on. 
2

) 
C

orreaponds to
 av

erag
rlg

 tim
e and is used to

 calctJ1ate th
e

 T
W

A
 8

X
l)0

S
lQ

 va
b

J. 
3

) 
lntetprelatlon

o
n

lyifth
e

""9
0

l'"i:a
d

e
lig

n
e

clto
rth

ll.. 
')

 
C

orresponds to
 averaging tin,e,and la U

M
dtocala.JlaM

 theS
T

E
Lexpo&

urevaloe. 

D
ra

g
e

r X
-e

m
 2

5
0

0
 

• 
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3.2 
S

ensor settings 
T

h
e

 fo
llo

w
in

g
 p

a
ra

m
e

te
rs can b

e
 ch

a
n

g
e

d
 o

n
 th

e
 se

n
so

rs: 

N
a

m
e

 
R

a
n

g
e

 
A

lam
, tlueshold A

 1 (in m
easunng unit) 

O
-A

2
 

A
larm

 threshold A
2 (in m

easuring untt) 
A1 -

m
easuring range end value 

lnterpretatlO
n typ

e
 1 

lnactj)le
, TW

A
, S

T
E

L, TW
A

+
S

T
E

L 

A
lam

, th
reshold S

T
E

L 
(in m

easuring unit), 
0 -

m
e

a
su

rin
g

 ra
n

g
e

 e
n

d
 va

lu
e

 

A
la

n
n

 th
resh

o
ld

 T
W

A
 

(in
 m

e
a

su
rin

g
 u

n
it) 1 

0 -
m

easuring rang
e end va

lue 

1
) 

lnterpretetkm
 oo

ly if the 880S
or is deaigned for this. 

3.3 
C

h
eck o

f p
aram

eters 
T

o ensure th
a

t th
e

 v
alues w

e
n

, oorrB
C

tly transferred to th
e

 gas detection 
in

stru
m

e
n

t 
1

. 
P

ress th
e

 d
ata from

 X
-am

 1/2/S
x00 in

 D
ra

g
e

r C
C

 V
isio

n. 
2

. 
C

h
e

ck p
a

ra
m

e
te

rs. 

--

D
ra

g
e

r X
-a

m
 2

5
0

0
 

4 4.1 

• O
p

eratio
n

 

P
rep

aratio
n

s fo
r o

p
eratio

n
 

W
A

R
N

IN
G

 

O
pe

ra
tio

n
 

To reduce the risk o
f ignition o

f a 
flam

m
able o

r explosive 
atm

osphere, stnctly adhere to the follow
ing w

arning statem
ents: 

O
nly u

se
 p

o
w

er pack types A
B

T
 01xx, H

B
T

 O
O

xx o
r H

B
T

 0
1

xx. 
S

e
e

 th
e

 m
arking o

n
 the rechargeab

le 
battery fo

r perm
itted 

rechargeable 
batteries 

a
n

d
 

the 
corresponding 

tem
perature 

class. 

S
u

b
stitu

tio
n o

f com
p

o
n

e
n

ts m
a

y im
p

a
ir in

trin
sic safety. 

• 
B

efore using the instrum
ent fo

r the first lim
e, insert a 

charged 
N

iM
H

 T
 4 

p
o

w
e

r pa
ck 

o
r b

a
tte

rie
s 

a
p

p
ro

ve
d

 
b

y
 D

rllg
er, 

se
e

 
ch

a
p

ter4
.9

.1 o
n

 p
a

g
e

 3
0

. 

• 
T

h
e

 in
stru

m
e

n
t is

 n
o

w
 re

a
d

y fo
r operation. "'-

25 
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O
peration 

4.2 
S

w
itch

in
g

 o
n

 th
e

 in
stru

m
en

t 
1. 

H
old 

d
o

w
n

 
th

e
 

[O
K

] 
ke

y 
fo

r 
a

p
p

ro
x. 

3 
se

co
n

d
s 

u
n

til 
th

e 
co

u
n

td
o

w
n

 • 3 . 2 . 1 c sh
o

w
n

 o
n

 th
e

 d
isp

la
y h

a
s e

la
p

se
d

. 
o 

A
ll th

e
 d

isp
la

y se
g

m
e

n
ts, in

clu
d

in
g

 th
e visu

a
l, a

u
d

ib
le

 a
n

d
 

vib
ra

tio
n

 alarm
,:, a

re
 a

ctiva
te

d
 fo

r a sh
o

rt tim
e. 

o 
T

h
e

 so
ftw

a
re

 varsiori Is d
isp

la
ye

d
. 

o 
T

h
e

 in
stru

m
e

n
t p

e
rfo

rm
s a self-test. 

o 
T

h
e

 se
n

so
r th

a
t is u

p
 n

e
xt fo

r a
d

ju
stm

e
n

t Is d
isp

la
ye

d
 w

ith
 

th
e

 re
m

a
in

in
g

 
d

a
ys 

u
n

til 
th

e
 

n
e

xt 
a

d
ju

stm
e

n
t, 

e
.g

. 
ch

4%
L

E
L

 
C

.A
L20. 

o 
T

h
e

 tim
e

 u
n

til t,,e
 b

u
m

p
 te

st in
te

rva
l e

la
p

se
s Is d

isp
la

ye
d

 in
 

d
a

ys, e.g
. b

t 123. 
o 

A
ll a

la
rm

 th
re

sh
old

s A
 1 a

n
d

 A
2

 as w
e

ll a
s
 Q

i (JW
A

) 1 a
n

d
 c, 

(S
T

E
L

) 1 fo
r all to

xic g
a

se
s (e.g. H

2 S
 o

r C
O

) a
re

 d
isp

la
ye

d
 

consecutively. 
D

u
rin

g
 the ~
 w

a
rm

-u
p

 p
h

a
se: 

o 
T

h
e d

isp
la

y fo
r lh

e
 m

e
a

su
re

d
 va

lu
e

 fla
sh

e
s 

o 
T

h
e

 sp
e

cia
l syrr b

o
l •Ill• is d

isp
la

ye
d

. 
o 

N
o

 a
la

rm
s a

re
 i1,su

e
d

 d
u

rin
g

 th
e

 w
a

rm
-u

p
 p

h
a

se
. 

o 
T

h
e

 red L
E

D
s flash. 

o 
T

h
e

 g
a

s d
e

te
cto

r is re
a

d
y lo m

e
a

su
re

 w
h

e
n

 th
e

 m
e

a
su

re
d

 
va

lu
e

s no 
lo

n
g

., fla
sh

 
a

n
d

. th
e

 
re

d
 

L
E

D
s a

re
 n

o
 lo

n
g

e
r 

illu
m

in
a

te
d. Th<-

sp
e

cia
l 

sym
b

o
l 

•II)«
 m

a
y co

n
tin

u
e

 to
 b

e
 

d
isp

la
ye

d
 if com

,sp
o

n
d

in
g

 w
a

rn
in

g
s (e.g

. n
o

t ye
t re

a
d

y fo
r 

ca
lib

ra
tio

n
) a

re
 ~

ctive
 (to

 vie
w

 th
e

 w
a

rn
in

g
s, se

e
 the te

ch
n

ica
l 

m
a

n
u

a
l). 

2
. 

P
ress th

e
 O

K
 ke

y to
 ::ancel th

e
 d

isp
la

y o
f th

e
 a

ctiva
tio

n
 se

q
u

e
n

ce
. 

1) 
O

ntyw
hen actlvaled in lh

e
instrum

entconflgunrtion
. D

ellY
erycondition: n

otad
M

!ed
. 

2
6

 

4
.3

 
S

w
itch

in
g

 off th
e

 In
stru

m
en

t 
• 

P
re

ss and h
o

ld
 the O

K
 ke

y a
n

d
[+

] ke
y a

t the sa
m

e
 tim

e
 u

n
til th

e
 

co
u

n
td

o
w

n
 3 . 2 . 1 sh

o
w

n
 in

 th
e

 d
isp

la
y h

a
s e

la
p

se
d

. 
B

e
fo

re
 th

e
 in

stru
m

e
n

t Is 
s
w

itch
e

d
 off, -$11 visu

a
l, a

u
d

ib
le

 a
n

d
 

vib
ra

tio
n

 a
la

rm
s a

re
 a

ctiva
te

d
 fo

r a sh
o

rt tim
e. 

4.4 

• &
 

a 

B
efo

re e
n

te
rin

g
 th

e
 w

o
rkp

lace 

W
ARNING

 
B

e
fo

re
 a

n
y m

e
a

su
re

m
e

n
ts re

le
va

n
t to

 sa
fe

ty a
re

 m
ade, ch

e
ck 

th
e

 a
d

ju
stm

e
n

t w
ith

 a 
b

u
m

p
 tes~

 a
d

ju
st if n

e
ce

ssa
ry a

n
d

 
check all a

la
rm

 e
le

m
e

n
ts. If n

a
tio

n
a

l regu
la

tio
n

s a
p

ply, a b
u

m
p

 
te

st m
u

st b
e

 p
e

rfo
rm

e
d

 a
cco

rd
in

g
 to

 th
e

 national regulations. 
F

a
u

lty a
d

ju
stm

e
n

t m
a

y resutt in
 in

co
rre

ct m
e

a
su

rin
g

 resutts, 
w

ith p
o

ssible se
rio

u
s co

n
se

q
u

e
n

ce
s. 

CAUTIO
N 

T
h

e
 C

a
tE

x se
n

so
r is in

te
n

d
e

d
 fo

r m
e

a
su

re
m

e
n

ts o
f fla

m
m

a
b

le
 

g
a

se
s a

n
d

 va
p

o
u

rs m
ixed w

ith
 a

ir (i.e
. 0

2 content~
 21 vol.%

). 
In

co
rre

ct m
e

a
su

re
d

 va
lu

e
s m

a
y b

e
 d

isp
la

ye
d

 in th
e ca

se
 o

f 
o

xyg
e

n
 d

e
ficie

n
t o

r o
xyg

e
n

 e
n

rich
e

d
 e

n
viro

n
m

e
n

ts. 

NOTICE 
If th

e g
a

s d
e

te
cto

r Is u
se

d
 fo

r offshore a
p

plica
tio

n
s, a d

ista
nce

 
o

f 5 m
 to

 a co
m

p
a

ss m
u

st b
e

 co
m

p
lie

d
 w

ith. 

1. 
S

w
itch

 o
n

 th
e

 in
stru

m
e

n
t. T

h
e

 cu
rre

n
t m

e
a

su
re

d
 va

lu
e

s a
re

 sh
o

w
n

 
In the d

isp
la

y. 

D
ra

g
e

r X
-a

m
 2

5
00 
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• 

2
. 

O
b

se
rve

 a
n

y w
a

rn
in

g
 m

 or fa
u

lt D
 m

essages. 
[i] T

he instrum
ent ca

n
 be operated n

o
rm

a
lly. If the w

arning m
essage 

does n
o

t disappear autom
atically during operation, the instrum

ent 
m

u
st be serviced a

fte
r th

e
 e

n
d

 of use. 
D

 T
I,e,instn.m

ent is not ready to
 m

easure a
n

d
 requiras m

aintenance. 
3

. 
C

h
e

ck th
a

t th
e

 gas inle
t o

p
e

n
in

g
 o

n
 th

e
 in

stru
m

e
n

t is n
o

t co
ve

re
d

 
o

r d
irty . 

• 
W

A
R

N
IN

G
 

E
xp

lo
sio

n
 hazard! T

o re
d

u
ce

 th
e

 risk o
f i!,lition of a flam

m
able 

o
r explosive atm

osphere, strictly a
d

h
e

re
 to the follow

ing w
arning 

statem
ents: 

• 
F

ractions 
o

f ca
ta

lytic 
p

o
iso

n
s 

in 
th

e
 

m
easuring 

g
a

s 
(e.g

. volatile silicium
, sulphur, h

e
a

vy m
etal co

m
p

o
u

n
d

s o
r 

halogenated h
yd

ro
ca

rb
o

n
) can d

a
m

a
g

e
 th

e
 C

a
t E

x
 sensor. 

If the C
a

!E
x se

n
so

r ca
n

 no lo
n

g
e

r be calibrated to the 
ta

rg
e

t concentration, th
e

 se
n

so
r m

u
st b

e replaced
. 

• 
In

 ca
se

 o
f m

e
a

su
re

m
e

n
ts in oxygen-<

leficient a
tm

o
sp

h
e

re
 

(<
1

2
 vo

l.-%
 O

z) th
e

 C
a

lE
x se

n
so

r m
a

y sh
o

w
 in

co
rre

ct 
d

isp
la

ys; in
 th

is ca
se

. a 
re

lia
b

le
 m

e
a

su
re

m
e

n
t w

ith
 a 

C
a

tE
x se

n
so

r is n
o

t p
o

ssib
le

. 
• 

In
 a

n
 o

xyg
e

n
 e

n
rich

e
d

 a
tm

o
sp

h
e

re
 (>21 vo

l.-%
 0

2 ), th
e

 
e

xp
lo

sio
n

 
p

ro
te

ctio
n

 
ca

n
n

o
t 

b
e

 
g

u
a

ra
n

te
e

d
; 

re
m

o
ve

 
in

stru
m

e
n

t fro
m

 the e
xp

lo
sio

n
-h

a
za

rd
 a

re
a. 

• 
H

ig
h

 
o

ff-sca
le

 
re

a
d

in
g

s 
m

a
y 

in
d

ica
te

 
a

n
 

e
xp

lo
sive

 
concentratlon. 

~-

D
ra

g
e

r X
-a

m
 2

5
0

0
 

O
p

e
ra

tio
n

 

4.5 
D

u
rin

g
 o

p
eratio

n
 

• 
D

u
rin

g
 o

p
e

ra
tio

n
, th

e
 m

e
a

su
re

d
 va

lu
e

s fo
r e

ve
ry m

e
a

su
re

d
 g

a
s 

a
re

 d
isp

la
ye

d
. 

• 
In

 th
e

 e
ve

n
t o

f a
n

 a
la

rm
, th

e
 co

rre
sp

o
n

d
in

g
 displays, in

clu
d

in
g

 th
e

 
visual, audible a

n
d

 vib
ra

tio
n

 a
la

rm
s, a

re
 a

ctiva
te

d
, see ch

a
p

te
r 4.6 

on p
a

g
e

 28. 
• 

If a m
e

a
su

rin
g

 ra
n

g
e

 is e
xce

e
d

e
d

 o
r n

o
t reached, th

e
 fo

llo
w

in
g

 
d

isp
la

ys a
re

 sh
o

w
n

 in
ste

a
d

 o
f th

e
 m

e
a

su
re

d
 va

lu
e

 d
isp

la
y: 

. r r . (m
easu

rin
g

 ran
g

e exceed
ed

) o
r 

• L
 L

 • (b
e

lo
w

 m
easu

rin
g

 ran
g

e) o
r 

» rJ « (b
lo

ckln
g

 alarm
) 

• 
If a

n
 

D
2 

se
n

so
r is 

fitted 
a

n
d

 
th

is 
se

n
so

r 
m

e
a

su
re

s 
a

n
 

0
2 

co
n

ce
n

tra
tio

n
 

o
f b

e
lo

w
 

1
2

 vo
l.-%

, 
a

n
 

e
rro

r 
is 

in
d

ica
te

d
 

w
ith

 
• -

« o
n

 th
e

 ex-<:hannel in
ste

a
d

 o
f a ri'leasured va

lu
e

 if th
e

 
m

e
a

su
re

d
 va

lu
e

 is b
e

lo
w

 th
e p

re
-a

la
rm

 th
re

sh
o

ld
 . 

• 
A

fte
r th

e
 m

e
a

su
rin

g
 ra

n
g

e
 o

f the T
O

X
 m

e
a

su
rin

g
 ch

a
n

n
e

ls h
a

s 
b

e
e

n
 

e
xce

e
d

e
d

 
te

m
p

o
ra

rily 
(u

p
 to 

o
n

e
 

h
o

u
r), 

ch
e

ckin
g

 
th

e
 

m
e

a
su

rin
g

 ch
a

n
n

e
ls Is n

o
t necessary. 

II 
N

O
T

IC
E

 

S
p

e
cia

l sta
te

s in w
h

ich
 th

e
re

 is n
o

 m
e

a
su

rin
g

 o
p

e
ra

tio
n

 ( q
uick 

m
e

n
u, 

ca
lib

ra
tio

n
 

m
e

n
u

, 
w

a
rm

-u
p

 o
f se

n
so

rs, 
p

a
ssw

o
rd

 
in

p
u

t) a
re

 in
d

ica
te

d
 b

y a visual signal (slo
w

 fla
sh

in
g

 o
f th

e
 

a
la

rm
 L

E
D

~
)

-

2
7
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O
peration 

• 4.6 

W
A

R
N

IN
G

 
If the D

ragerS
ensor C

atE
x 125 P

R
 Is used In the gas detector, 

a zero point and span calibration m
u

st b
e carried out alter 

experiencing an im
pact load that rasults in a non-zero display 

w
hen exposed to fresh air. T

his w
arning does n

o
t apply if the 

D
nlgerS

ensor C
atE

x 125 P
R

 Gas, is used. 

Identifying alarm
s 

A
ll 

alarm
 Is displayed visually, audibly and through vibraU

on 
in a 

specific pattern. 

II 
4.6.1 

N
O

T
IC

E
 

A
t low

 tem
per3tures 

the legibility o
f the 

display can 
be 

Im
proved 11.Y sv.ijching on th

e backllght. 

C
o

n
cen

tratio
n

 p
n

,-alan
n

 A
1 

Interm
ittent alarm

: 
~
 

• 
A

ltem
aU

ng display o
f A

1 and m
easured value. N

ot for 0
2 1 

• 
T

he pre-alarm
A

1 is not latching and stops w
hen the concentration 

has dropped below
 the alarm

 thrashold A
 1. 

• 
In case o

f A
1, a singie tone Is audible and the alarm

 LE
D

 flashes. 
• 

In case o
f A

2, a double tone Is audible and the alarm
 LE

D
 flashes 

tw
ice. 

• 
A

cknow
ledge pre-al~rm

: P
ress the O

K
 key. O

nly the audible alarm
 

and the vibration alaIm
 are sw

itched off. 

2
8

 

4.6.2 
C

o
n

cen
tratio

n
 m

ain
 a

la
n

n
 A

2
 

W
A

R
N

IN
G

 

• 
R

lsk o
f fatal injury! Leave th

e area i~
ia

te
ly

. A
 m

ain alarm
 

Is self-retaining and cannot b
e

 acknow
ledged o

r cancelled. 

Interm
ittent alarm

: 
.J

l.lL
..J

1
J
L

_
J
\ 

• 
A

lternaU
ng display o

f A
2

 and m
easurad value. 

F
o

r 0
1 : 

A
1 =

 la
ck o

f oxygen 
A

2 =
 excess oxygen 

A
fter leaving the araa, w

hen the concentration has dropped below
 the 

alarm
 thrashold: 

• 
P

ress the O
K

 key. T
he alarm

 m
essages are sw

itched o
ff. 

If the m
easuring range Is exceeded significantly a

t the C
atE

x ch
a

n
n

e
l 

(very high concentration o
f flam

m
able m

aterials), a blocking alarm
 is 

triggerad. T
his C

atE
x blocking alarm

 can b
e

 m
anually acknow

ledged 
by sw

itching the instrum
ent o

ff and on In trash air. D
rager X

-am
 2500 

I r1 I 4 
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4.6.3 
S

T
E

L
 / TW

A
 exp

o
su

re alarm
 

h.,_ 
C

A
U

T
IO

N
 

~
 

H
e

a
lth

 h
a

za
rd

! L
e

a
ve

 th
e

 area im
m

e
d

ia
te

ly. A
fte

r this a
la

rm
, 

· th
e 

d
e

p
lo

ym
e

n
t 

o
f p

e
rso

n
n

e
l 

is 
su

b
je

ct 
to

 
th

e
 

re
le

va
n

t 
n

a
tio

n
a

l regulations. 

N
O

T
IC

E
 

II 
T

h
e

 S
T

E
L

 a
la

rm
 ca

n
 b

e
 trig

g
e

re
d

 w
ith

 a m
a

xim
u

m
 d

e
la

y o
f 

one m
inute. 

In
te

rm
itte

n
t a

la
rm

: 
~
 

• 
D

isp
la

y A
2

 a
n

d
~

 (S
T

E
L

) o
r re

sp
e

ctive
ly QI> (T

W
A

) a
n

d
 m

e
a

su
re

d
 

va
lu

e
 a

lte
rn

a
tin

g
: 

• 
T

h
e

 S
T

E
L

 a
n

d
 T

W
A

 a
la

rm
 ca

n
n

o
t b

e a
ckn

o
w

le
d

g
e

d
 o

r cancelled. 
• 

S
w

itch
 o

ff the Instrum
ent. T

h
e

 va
lu

e
s fo

r th
e

 e
xp

o
su

re
 e

va
lu

a
tion 

a
re

 d
e

le
te

d
 a

fte
r the In

stru
m

e
n

t is sw
itch

e
d

 o
n

 again. 

4.6.4 
B

attery pre-alarm
 

In
te

rm
itte

n
t a

la
rm

: 
~
 

• 
F

la
sh

in
g

 sp
e

cia
l sym

b
o

l C
 on the rig

h
t sid

e
 o

f th
e d

isp
la

y. 
• 

A
ckn

o
w

le
d

g
e

 p
re

-a
la

rm
: P

re
ss th

e O
K

 key. O
n

ly th
e a

u
d

ib
le

 a
la

rm
 

a
n

d
 th

e
 vib

ra
tio

n
 a

la
rm

 a
re

 sw
itch

e
d

 off. 
• 

T
h

e
 b

a
tte

ry still la
sts approx. 2

0
 m

in
u

te
s a

fte
r th

e
 first b

a
tte

ry 
pre-alarm

. 
· 

--

D
rllg

e
r X

-a
m

 2
5

0
0

 

O
p

e
ra

tio
n

 

4.6.5 
B

attery m
ain

 alarm
 

In
te

rm
itte

n
t a

la
rm

: 
...J

1
J
'L

...J
l1

L
 

• 
F

la
sh

in
g

 sp
e

cia
l sym

b
o

l □
 on the rig

h
t sid

e
 o

f the d
isp

la
y: 

• 
T

h
e

 b
a

tte
ry m

a
in

 a
la

rm
 ca

n
n

o
t b

e a
ckn

o
w

le
d

g
e

d
 o

r cancelled. 
• 

T
h

e
 Instrum

ent is autom
atically sw

ttched o
ff a

g
a

in
 a

fte
r 1

0
 se

co
n

d
s. 

• 
B

e
fo

re
 th

e
 in

stru
m

e
n

t is sw
itch

e
d

 off, 
th

e
 visu

a
l, a

u
d

ib
le

 a
n

d
 

vib
ra

tio
n

 a
la

rm
s a

re
 a

ctiva
te

d
 fo

r a sh
o

rt tim
e. 

4.6.6 
In

stru
m

en
t alarm

 
In

te
rm

itte
n

t a
la

rm
: 

...IlIU
L

JU
IS

L
.J 

• 
S

p
e

cia
l sym

b
o

l £1 d
isp

la
ye

d
 on th

e
 rig

h
t sid

e
 o

f th
e

 d
isp

la
y: 

• 
T

he in
stru

m
e

n
t is n

o
t re

a
d

y fo
r o

p
e

ra
tio

n. 
• 

C
o

n
ta

ct m
a

in
te

n
a

n
ce

 o
r D

ra
e

g
e

r S
e

rvice
 to

 re
ctify th

e
 p

ro
b

le
m

. 

4.7 
Info M

ode 
... 

4
.7.1 

A
ctivatin

g
 th

e
 In

fo
 m

o
d

e 
• 

In
 m

e
a

su
rin

g
 m

o
d

e
, p

re
ss th

e
 O

K
 ke

y for a
p

p
ro

x. 3 se
co

n
d

s. 
• 

If a
n

y w
a

rn
in

g
 or fa

u
lt m

essages e
xist, th

e
 co

rre
sp

o
n

d
in

g
 n

o
te

 o
r 

e
rro

r co
d

e
s a

re
 d

isp
la

ye
d

 (se
e

 T
echnical H

a
n

d
b

o
o

k). 
P

re
ss th

e
 O

K
 ke

y su
cce

ssive
ly fo

r th
e

 n
e

xt display. T
h

e
 p

e
a

k 
va

lu
e

s a
n

d
 th

e
 e

xp
o

su
re

 va
lu

e
s T

W
A

 a
n

d
 S

T
E

V
 w

ill be d
isp

la
ye

d
. 

• 
If n

o
 ke

y 
is p

re
sse

d
 fo

r 1 O
 se

co
n

d
s, th

e In
stru

m
e

n
t returns 

a
u

to
m

a
tica

lly to m
e

a
su

rin
g

 m
o

d
e. 

4.7.2 
In

fo
 O

ff m
o

d
e

 
• 

P
re

ss th
e

[+
] k

e
y
 w

h
e

n
 the In

stru
m

e
n

t is tu
rn

e
d

 off. 
T

h
e

 n
a

m
e

 o
f th

e
 g

a
s, m

e
a

su
rin

g
 untt, a

n
d

 m
e

a
su

rin
g

 ra
n

g
e

 lim
it 

va
lu

e
 a

re
 d

isp
la

ye
d

 fo
r all ch

a
n

n
e

ls. 
• 

P
re

ss th
e

[+
] k

e
y
 a

g
a

in
 to

 e
xit th

e
 In

fo
 O

ff M
o

d
e

 (o
r via

 tim
e

o
u

t). 

2
9
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O
p

e
ra

tio
n

 

4
.8 

C
allin

g
 th

e U
u

lc
k

 M
en

u
 

• 
In

 m
e

a
su

rin
g

 m
o

d
e

, p
re

ss th
e

 [+
) ke

y th
re

e
 tim

e
s. 

• 
If fu

n
ctio

n
s in the q

u
ick m

e
n

u
 a

re
 a

ctiva
te

d
 u

sin
g

 th
e

 P
C

 so
ftw

a
re

 
"D

rilg
e

r C
C

 V
isio

n
", yo

u
 can se

le
ct th

e
se

 fu
n

ctio
n

s u
sin

g
 the 

[+
] key. If n

o
 fu

n
ctio

n
s h

a
ve

 b
e

e
n

 a
ctiva

te
d

 in th
e

 q
u

ick m
e

n
u

, 
th

e
 In

stru
m

e
n

t re
m

a
in

s in
 m

e
a

su
rin

g
 m

ode. 
P

o
ssib

le
 fu

n
ctio

n
s: 

1. B
u

m
p

 te
st (co

n
fig

u
ra

tio
n

 fo
r b

u
m

p
 test, 

.,_ 

se
e

 te
ch

n
ica

l m
a

n
u

a
l) 

2. F
re

sh
 a

ir ca
lib

ra
tio

n
 

3. D
e

le
te

 p
e

a
k va

lu
e

s 
4

. D
isp

la
y p

u
m

p
 in

fo
rm

a
tio

n
, 

sea te
ch

n
ica

l m
a

n
u

a
l 

5. A
ctiva

te
 o

r d
e

a
ctiva

te
 p

u
m

p
, 

sea te
ch

n
ica

l m
a

n
u

a
l 

• 
P

re
ss th

e
 O

K
 ke

y to
 e

ctiva
te

 th
e

 se
le

cte
d

 fu
n

ctio
n

. 
. 

• 
P

ress th
e

 [+
] ke

y to
 ,:ancel the a

ctive
 fu

n
ctio

n
 a

n
d

 to
 sw

itch
 to

 
m

e
a

su
rin

g
 m

o
d

e
. 

• 
If n

o
 ke

y is 
p

re
sse

d
 fo

r 6
0

 seconds, th
e

 in
stru

m
e

n
t returns 

a
u

to
m

a
tica

lly to
 m

e
a

su
rin

g
 m

o
d

e. 

3
0

 

4
.9

 
4

.9
.1 

• 
C

o
m

m
o

n
 u

s
e

r tasks 
R

ep
lacin

g
 th

e
 b

atteries / rech
arg

eab
le batlA

lries 
W

A
R

N
IN

G
 

---
E

xp
lo

sio
n

 h
a

za
rd

! To re
d

u
ce

 th
e

 risk o
f ignition o

f a fla
m

m
a

b
le

 
o

r e
xp

lo
sive

 a
tm

o
sp

h
e

re
, 

strictly a
d

h
e

re
 

to
 th

e
 fo

llo
w

ing 
w

a
rn

in
g

 statem
ents: 

D
o n

o
t throw

 used batteries Into fre o
r try to

 open th
e

m
 b

y
 force. 

D
o n

o
t re

p
la

ce
 o

r ch
a

rg
e

 b
a

tte
rie

s in p
o

te
n

tia
lly explo9ive 

areas. 
D

o n
o

t u
se

 n
e

w
 b

a
tte

rie
s w

ith
 u

se
d

 b
a

tte
rie

s, a
n

d
 d

o
 n

o
t m

ix 
b

a
tte

rie
s fro

m
 d

iffe
re

n
t m

a
n

u
fa

ctu
re

rs o
r o

f d
iffe

re
n

t typ
e

s. 
R

e
m

o
ve

 b
a

tte
rie

s b
e

fo
re

 m
a

in
te

n
a

n
ce

 w
ork. 

B
a

tte
rie

s/ re
ch

a
rg

e
a

b
le

 b
a

tte
rie

s a
re

 p
a

rt o
f th

e
 E

x
 a

pp
ro

val. 
O

n
ly th

e
 folloW

ing typ
e

s m
a

y be used: 
• 

A
lka

lin
e

 b
a

tte
rie

s -
T

3
 -

(non re
ch

a
rg

e
a

b
le

!) 
P

a
n

a
so

n
ic L

R
6

 P
o

w
e

riin
e

 
V

arta T
yp

e
4

1
0

6
 ! 1p

o
w

e
ro

n
e

) o
r 

V
arta T

ype 4
0

0
6

 
(in

d
u

stria
l) 

• 
A

lka
lin

e
 b

a
tte

rie
s -

T
4

-
(non re

ch
a

rg
e

a
b

le
!) 

D
u

ra
ce

ll P
ro

ce
ll M

N
1

5
0

0
 1 

• 
N

IM
H

y re
ch

a
rg

e
a

b
le

 b
a

tte
rie

s -
T

3
 -

(re
ch

a
rg

e
a

b
le

) 
G

P
 

1
8

0
A

A
H

C
 

1 
(1

8
0

0
 

m
A

h
) 

m
a

x. 
4

0
 •c 

a
m

b
ie

n
t 

te
m

p
e

ra
tu

re
. 

O
n

ly ch
a

rg
e

 N
iM

H
 p

o
w

e
r p

a
cks T

4
 (typ

e
 H

B
T

 0
0

0
0

) o
rT

4
 H

C
 

(typ
e

 H
B

T
 0

1
0

0
) w

ith
 th

e
 a

p
p

ro
p

ria
te

 D
ra

g
e

r ch
a

rg
e

r. C
h

a
rg

e
 

N
iM

H
 sin

g
le

 ce
lls fo

r A
B

T
 0

1
0

0
 b

a
tte

ry h
o

ld
e

r a
s
 d

ire
cte

d
 b

y 
th

e
 

m
a

n
u

fa
ctu

re
r. 

A
m

b
ie

n
t 

te
m

p
e

ra
tu

re
 

d
u

rin
g

 
charging: 

o to
+

4
0

 ·c. 
1

) 
N

o
t p

a
rt cf the B

V
S

1
0

A
T

E
X

 E
 0

B
0

X
 end P

F
G

 1
0

 G
 0

0
1

X
 te

ch
n

lca
l su

lta
b

lity1
8

e
t 

D
ra

g
e

r X
-a

m
 2

5
0

0
 

I 11 
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1. 
S

w
itch

in
g

 o
ff the In

stru
m

e
n

t: P
ress a

n
d

 h
o

ld
 O

K
 ke

y a
n

d
 [+) k

e
y
 

sim
u

lta
n

e
o

u
sly . 

2. 
L

o
o

se
n

 the scre
w

 o
n

 th
e

 p
o

w
e

r p
a

ck a
n

d
 re

m
o

ve
 th

e
 p

o
w

e
r p

a
ck. 

• 
B

a
tte

ry h
o

ld
e

r (o
rd

e
r no. 83 2

2
 237): R

e
p

la
ce

 a
lka

lin
e

 b
a

tte
rie

s o
r 

N
iM

H
y re

ch
a

rg
e

a
b

le
 batteries. E

n
su

re
 co

rre
ct polarity. 

• 
N

i M
H

 p
o

w
e

r p
a

ck T
4

 (T
yp

e
 H

B
T

 0
0

0
0

) /T
4

 H
C

 (T
ype H

B
T

 0
1

0
0

): 
re

p
la

ce
 co

m
p

le
te

 p
o

w
e

r p
a

ck. 
3. 

In
se

rt ih
e

 p
o

w
e

r p
a

ck in
to

 th
e

 instr.11m
ent a

n
d

 tig
h

te
n

 th
e

 scre
w

, 
th

e
 in

stru
m

e
n

t sw
itch

e
s o

n
 autom

atically. 

4.9.2 

• 
C

h
a

rg
e

 In
stru

m
e

n
t w

ith
 N

IM
H

 p
o

w
e

r p
a

ck T
4

 
(T

yp
e

 H
B

T
 0

0
0

0
) / T

4
 H

C
 (T

yp
e

 H
B

T
 0100} 

W
A

R
N

IN
G

 

E
xplosion h

a
za

rd
 I To re

d
u

ce
 th

e
 risk o

f ignition o
f a fla

m
m

a
b

le
 

o
r e

xp
lo

sive
 atm

osphere, 
strictly a

d
h

e
re

 to 
th

e
 follow

ing 
w

arning statem
ents: 

· 
D

o
 n

o
t ch

a
rg

e
 u

n
d

e
rg

ro
u

n
d

 o
r in

 e
xp

lo
sio

n
 h

a
za

rd
 a

re
a

sl 
T

h
e

 ch
a

rg
e

rs 
a

re
 

n
o

t 
d

e
sig

n
e

d
 

in
 

a
cco

rd
a

n
ce

 
w

ith
 

th
e

 
regulations fo

r fire
 d

a
m

p
 a

n
d

 e
xp

lo
sio

n
 p

ro
te

ctio
n

. 
C

h
a

rg
e

 N
iM

H
 p

o
w

e
r p

a
cks T

4
 (typ

e
 H

B
T

 0
0

0
0

) o
r T

4
 H

C
 

(type 
H

B
T

 
0

1
0

0
) 

w
ith

 
th

e
 

a
p

p
ro

p
ria

te
 

D
ra

g
e

r 
ch

arger. 
A

m
b

ie
n

t te
m

p
e

ra
tu

re
 d

u
rin

g
 ch

a
rg

in
g

: 0 to +
4

0
 'C

. 

• 
In

se
rt th

e
 sw

itch
e

d
 off in

stru
m

e
n

t in
to

 th
e

 ch
a

rg
e

r m
o

d
u

le
. 

D
isp

la
y L

E
D

 o
n

 th
e

 ch
a

rg
e

r m
o

d
u

le: 
~
 

C
h

a
rg

e
 

..lU
L

--'U
L

J1
J1

. 
M

a
lfu

n
ctio

n
 

:.,_
 

F
ull 

D
ra

g
e

r X
-a

m
 2

5
0

0
 

O
peration 

T
o protect the battery charge only in the tem

perature range o
f 5 to

 35 'C
. 

O
utside th

is tem
perature range, 

the charging process is autom
atically 

interrupted and autom
atically continued a

fte
r the tem

perature range h as 
been reached again

. T
h

e
 charging lim

e is typically 4 hours. A
 ne

w
 N

IM
H

 
p

o
w

e
r pack 

reaches 
Its 

fu
ll 

capacity 
alte

r 
three 

com
plete 

charge
/ 

discharge cycles. N
e

ve
r store the instrum

ent fo
r extended periods w

ithou
t 

being connected to a pow
er source (m

axim
u

m
 o

f 2 m
onths) because the 

interna
l buffer battery w

ill drain. 

4.9.3 

D
 

C
arry o

u
t m

an
u

al b
u

m
p

 test 

N
O

T
IC

E
 

T
h

e
 a

u
to

m
a

tic b
u

m
p

 te
st w

ith
 

the 
B

u
m

p
 T

e
st S

tation 
is 

d
e

scrib
e

d
 in th

e
 T

echnica
l H

a
n

d
b

o
o

k. 

1. 
P

re
p

a
re

 a te
st g

a
s
 cylin

d
e

r, th
e

 vo
lu

m
e

 flo
w

 m
u

st be 0.5 I/m
in a

nd 
th

e
 g

a
s co

n
ce

n
tra

tio
n

 m
u

st be h
ig

h
er th

a
n

 th
e

 a
la

rm
 threshold 

co
n

ce
n

tra
tio

n
 th

a
t is to

 b
e

 te
ste

d. 
2

. 
C

o
n

n
e

ct th
e

 te
st g

a
s cylin

d
e

r w
ith th

e
 ca

lib
ra

tio
n

 cra
d

le
 (o

rd
e

r n
o

. 
83 1

8
 7

5
2

). 
.. . 

• &
 

W
A

R
N

IN
G

 

C
S

A
 re

q
u

ire
m

e
n

t: c
a

n
y
 o

u
t a b

u
m

p
 te

st b
e

fo
re

 u
se. It should 

be ca
rrie

d
 o

u
t in

 th
e

 m
e

a
su

rin
g

 ra
n

g
e

 2
5

-5
0

 %
 o

f the fu
ll 

sca
le

 va
lu

e
, w

h
ere

b
y th

e
 d

ispla
ye

d
 m

e
a

su
re

d
 v

a
lu

e
 m

a
y 

d
e

via
te

 fro
m

 th
e

 actual m
e

a
su

re
d

 va
lu

e
 b

y
 0-2

0
 %

. A
ccu

ra
cy 

m
a

y b
e

 co
rre

cte
d

 via
 calibration

. 

C
A

U
T

IO
N

 

N
e

ve
r in

h
a

le
 th

e
 te

st g
a

s. H
e

a
lth

 h
a

za
rd

! 
O

b
se

rve
 the 

h
a

za
rd

 w
a

rn
in

g
s of the re

leva
n

t S
a

fe
ty D

ata 
S

h
e

e
ts. 

3
. 

S
w

itch on th
e

 in
stru

m
e

n
t a

n
d

 in
se

rt it in
to

 th
e

 calibration cra
d

le
 -

p
re

ss d
o

w
n

w
a

rd
s u

n
til it e

n
g

a
g

e
s. 

4
. 

O
p

e
n

 th
e

 te
st g

a
s cylinder valve to

 le
t te

st g
a

s flow
 o

ve
r th

e
 sensors. 

31 
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O
p

e
ra

tio
n

 

5. 
W

a
tt u

n
til th

e in
stru

m
e

n
t d

isp
la

ys the te
st g

a
s co

n
ce

n
tra

tio
n

 w
ith

 
suff'oclent to

le
ra

n
ce

 --
E

x: :t20 %
 o

f th
e

 te
,.t g

a
s co

n
ce

n
tra

tio
n

 1 
0

2 : ±
0.6 vo

l. %
1 

T
O

X
: :t20 %

. o
f th

e le
st g

a
s
 co

n
ce

n
tra

tio
n

 1 
If th

e
 a

la
rm

 th
re

sh
o

'd
s
 a

re
 e

xce
e

d
e

d
, th

e
 In

stru
m

e
n

t d
isp

la
ys th

e
 

g
a

s co
n

ce
n

tra
tio

n
 In a

lte
rn

a
tio

n
 w

ith
 A

1 or A
2 d

e
p

e
n

d
in

g
 o

n
 th

e
 

te
st g

a
s concentral>

:,n
. 

6. 
C

lo
se

 th
e

 te
st g

a
s cylin

d
e

r va
lve

 a
n

d
 re

m
o

ve
 th

e
 In

stru
m

e
n

t fro
m

 
th

e
 ca

lib
ra

tio
n

 cractk,. 

a a 

N
O

T
IC

E
 

T
o ch

e
ck th

e m
e

a
su

re
d

 va
lu

e
 re

sp
o

n
se

 lim
es, a

p
p

ly t90 te
st 

g
a

s to
 th

e
 X

-a
m

 via
 th

e
 ca

lib
ra

tio
n

 cra
d

le
. C

h
e

ck th
e

 re
su

lts 
In

 a
cco

n
la

n
ce

 ytjth
 th

e
 in

fo
rm

a
tio

n
 in

 th
e

 table in
 th

e
 enclosed 

supplem
enJ_ary d

o
cu

m
e

n
ta

tio
n

 
(o

rd
e

r 
n

o. 
9

0
 3

3
 8

9
0

) u
n

til 
9

0
 %

 o
f th

e
 e

n
d d

isp
la

y is re
a

ch
e

d
. 

N
O

T
IC

E
 

A
fte

r th
e b

u
m

p
 te

st (m
e

n
u

), the d
isp

la
y sh

o
w

s a p
rin

te
r Icon 

e
ve

n
 ~
 th

e
m

 is n
o

 p
rin

te
r co

n
n

e
cte

d
 to

 the b
u

m
p

 te
st sta

tio
n. 

If th
e

 d
isp

lays a
re

 o
u

1sld
e o

f tt,e
 ab

o
ve-m

en
tio

n
ed

 ra
n

g
a

s: 
• 

H
a

ve
 th

e
 in

stru
m

e
n

t a
d

ju
ste

d
 b

y
 th

e se
rvice

 p
e

rso
n

n
e

l. 

1) 
O

uting ap
p

lcation
 of th

e D
rtg

er m
ixed gas (ordef no. 8

8
 11

130) lhe diaplays should b
e 

w
l1N

n U
n

 range. 

32 

4.9.4 
C

alib
ratio

n
 

C
a

lib
ra

tio
n

 m
a

y n
o

t b
e p

o
ssib

le
 d

u
e

 to in
stru

m
e

n
t a

n
d

 ch
a

n
n

e
l e

rro
rs. 

II 
N

O
T

IC
E

 
.

. ..,. 

C
ra

g
e

r re
co

m
m

e
n

d
s u

sin
g

 th
e

 e
xte

n
d

e
d

 b
u

m
p

 te
st fo

r cro
ss 

ca
lib

ra
tio

n
s (D

ra
g

e
r X

-<
lock te

ch
n

ica
l m

a
n

u
a

l). 

C
arryin

g
 o

u
t tt,e fre

s
h

 a
ir calib

ratio
n

 
C

alibrate th
e

 in
stru

m
e

n
t to fresh a

ir, fre
e

 o
f m

e
a

su
re

d
 g

a
se

s o
r o

th
e

r 
interfering g

a
se

s. D
u

rin
g

 the fresh air calibration the zem
 p

o
in

t o
f all 

se
n

so
rs (w

ith
 th

e
 e

xce
p

tio
n

 o
f the D

riig
e

rS
e

n
so

r X
X

S
O

,) a
m

 se
t to 0

. 
In

 th
e

 case o
f the D

rtg
e

rS
e

n
so

rX
X

S
 0

:,, th
e d

isp
la

y Is s
e

tto
 2

0.9 vo
l.%

. 
1. 

S
w

itch
 o

n
 in

stru
m

e
n

t 
2. 

P
re

ss th
e

 [+) ke
y 3 lim

e
s, th

e
 sym

b
o

l for fre
sh

 a
ir calibration * 

a
p

p
e

a
rs. 

3. 
P

ra
ss th

e
 O

K
 ke

y
 to

 sta
rt th

e fre
sh

 a
ir ca

lib
ra

tio
n

 function
. 

o 
T

h
e

 m
e

a
su

re
d

 va
lu

e
s fla

sh
. 

W
h

e
n

 the m
e

a
su

re
d

 v
a

lu
e

s h
a

ve
 sta

b
ilize

d: 
a

. 
P

ra
ss th

e
 [O

K
] ke

y to p
e

rfo
rm

 th
e

 ca
libra

tio
n. 

T
h

e
 d

isp
la

y co
n

tain
in

g
 th

e cu
rre

n
t g

a
s co

n
ce

n
tra

tio
n

 ch
a

n
g

e
s 

w
ith

 th
e

 d
isp

la
y O

K
. 

b
. 

P
re

ss th
e

 O
K

 k
e

y
 to e

xit th
e

 ca
lib

ra
tio

n
 function or w

e
lt fo

r 
a

p
p

ro
x. 5 se

co
n

d
s. 

If a fa
u

lt h
a

s o
ccu

rre
d

 d
u

rin
g

 th
e

 fre
sh

 a
ir ca

lib
ra

tio
n: 

a
. 

T
h

e
 fa

u
lt m

e
ssa

g
e

 !,I a
p

p
e

a
rs a

n
d

 
-

-
Is d

isp
la

ye
d

 fo
r th

e
 

re
sp

e
ctive

 se
n

so
r iriste

e
d

 o
f th

e
 m

e
a

su
re

d
 va

lu
e

 .. 
b

. 
In

 th
is ca

se
, re

p
e

a
t th

e
 fre

sh
 a

ir calib
ra

tio
n. 

If n
e

cessary, h
a

ve
 th

e
 se

n
sor re

p
la

ce
d

 b
y q

u
a

llfle
d

 p
e

rso
n

n
e

l. 

D
ra

g
e

r X
-a

m
 2

5
0

0
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A
d

ju
stin

g
 th

e u
n

a
ltlv

lty
 for an

 In
d

ivid
u

al m
easu

rin
g

 ch
an

n
el 

• 
T

h
e

 sp
a

n
 ca

lib
ra

tio
n

 ca
n

 b
e

 ca
rrie

d
 o

u
t se

le
ctive

ly fo
r individual 

sensors. 
• 

In th
e

 ca
se

 o
f th

e sp
a

n
 ca

lib
ra

tio
n

, th
e

 se
n

sitivity o
f th

e
 se

le
cte

d
 

se
n

so
r Is se

t to
 th

e va
lu

e
 o

f th
e te

st g
a

s used. 
• 

U
se

 a sta
n

d
a

rd
 te

st g
a

s. 

A
llo

w
e

d
 te

st g
a

s co
n

ce
n

tra
tio

n: 
Ex: 

40 to
 1 00 %

LE
L 

0
2 : 

10 to
 2

5
 v

o
l.%

 
C

O
: 2

0
 to

 999 p
p

m
 

H
,S

: 5 to
 9

9
 ppm

 
T

e
st g

a
s co

n
ce

n
tra

tio
n

s o
f o

th
e

r g
a

se
s: see In

stru
ctio

n
s fo

r U
se

 o
f 

the re
sp

e
ctive

 D
ra

g
e

rS
e

n
so

rs. 

C
o

n
n

e
ct th

e
 te

st g
a

s cylin
d

e
r w

ith
 the ca

lib
ra

tio
n

 cra
d

le. 
2

. 
V

ent th
e te

st g
a

s in
to

 a fu
m

e
 cu

p
b

o
a

rd
 o

r in
to

 th
e

 o
p

e
n

 a
ir (w

ith
 a 

h
o

se
 co

n
n

e
cte

d
 to

 th
e

 se
co

n
d

 co
n

n
e

cto
r o

f th
e

 ca
lib

ra
tio

n
 cradle). 

&
 

C
A

U
T

IO
N

 

N
e

ve
r Inhale the te

st g
a

s. H
e

a
lth

 h
a

za
rd

! 
O

b
se

rve
 the h

a
za

rd
 w

a
rn

in
g

s o
f th

e re
le

va
n

t S
a

fe
ty D

a
ta

 
S

heets. 

3
. 

S
w

itch
 on th

e
 In

stru
m

e
n

t a
n

d
 in

se
rt It Into th

e
 ca

lib
ra

tio
n

 cradle. 
4. 

P
ress the (+] ke

y a
n

d
 ke

e
p

 it pressed fo
r 5 se

co
n

d
s to

 o
p

e
n

 th
e

 
calibration m

e
n

u
, e

n
te

r the p
a

ssw
o

rd
 (p

a
ssw

o
n

l on d
e

live
ry=

 001 ). 
5. 

U
se

 th
e

 [+] 
ke

y to
 se

le
ct th

e
 sin

g
le

 g
a

s a
d

ju
stm

e
n

t function. 
T

h
e

 sym
b

o
l fo

r sp
a

n
 ca

lib
ra

tio
n

 O
 fla

sh
e

s. 
6. 

P
re

ss th
e

 O
K

 key to
 sta

rt th
e

 channel se
le

ctio
n

. 
T

h
e

 d
isp

la
y fla

sh
e

s Ib
a

,, g
a

s o
f the 

first m
e

a
su

rin
g

 
ch

a
n

n
e

l, 
e

.g
. c

h
4

 %
LEL. 

D
rl!g

a
r X

-a
m

 2
5

0
0

 

O
p

e
ra

tio
n

 

7. 
P

re
ss th

e
 O

K
 ke

y to
 sta

rt th
e ca

lib
ra

tio
n

 fu
n

ctio
n

 o
f th

is m
e

a
su

rin
g

 
ch

a
n

n
e

l, o
r u

se
 th

e
 [+

] ke
y to

 se
le

ct a
n

o
th

e
r m

e
a

su
rin

g
 ch

a
n

n
e

l 
(0

2 -
vol. %

, H
2 S

 -
p

p
m

 o
r C

O
 -

p
p

m
, e

tc.). 
T

h
e

 te
st g

a
s co

n
ce

n
tra

tio
n

 is d
isp

la
ye

d
. 

8. 
P

re
ss th

e
 O

K
 ke

y to
 co

n
firm

 th
e te

st g
a

s co
n

ce
n

tra
tio

n
 o

r u
se

 
th

e
 (+

] ke
y to

 ch
a

n
g

e
 th

e te
st g

a
s co

n
ce

n
tra

tio
n

 a
n

d
 co

m
p

le
te

 th
e

 
p

ro
ce

ss b
y
 p

re
ssin

g
 th

e
 O

K
 key. 

T
h

e
 m

e
a

su
re

m
e

n
t va

lu
e

 flashes. 

9. 
O

p
e

n
 th

e
 te

st g
a

s cylin
d

e
r va

lve
 to

 le
t g

a
s flo

w
 o

ve
r th

e
 se

n
so

r 
w

ith
 a vo

lu
m

e
 flow

 o
f 0.5 V

m
in. 

T
h

e
 d

isp
la

ye
d

, flashing m
e

a
su

re
m

e
n

t va
lu

e
 ch

a
n

g
e

s to
 th

e
 va

lu
e

 
a

cco
rd

in
g

 to
 th

e
 su

p
p

lie
d

 te
st g

a
s. 

W
h

e
n

 th
e

 d
isp

la
ye

d
 m

e
a

su
re

m
e

n
t va

lu
e

 Is 
sta

b
le

 (a
fte

r a
t le

a
st 

1
2

0
 se

co
n

d
s): 

a. 
P

re
ss th

e
 O

K
 ke

y to
 p

e
rfo

rm
 th

e
 calibration. 

T
h

e
 d

isp
la

y "!)n
ta

ln
in

g
 th

e
 cu

rre
n

t g
a

s co
n

ce
n

tra
tio

n
 ch

a
n

g
e

s 
w

ith
 th

e
 d

isp
la

y O
K

. 
b. 

P
ress th

e
 O

K
 ke

y o
r w

a
it fo

r a
p

p
ro

x. 5 se
co

n
d

s to e
n

d
 th

e
 

a
d

ju
stm

e
n

t o
f th

is m
e

a
su

rin
g

 ch
a

n
n

e
l. 

-.. 
T

h
e

 next m
e

a
su

rin
g

 ch
a

n
n

e
l Is d

isp
la

ye
d

 fo
r a

d
ju

stm
e

n
t if 

necessary. 
A

fte
r th

e
 a

d
ju

stm
e

n
t o

f th
e

 
la

st 
m

e
a

su
rin

g
 

ch
a

n
n

e
l, 

th
e 

in
stru

m
e

n
t ch

a
n

g
e

s to th
e

 m
e

a
su

rin
g

 m
o

d
e. 

c. 
C

lo
se

 th
e

 te
st g

a
s cylin

d
e

r va
lve

 a
n

d
 rem

ove th
e

 in
stru

m
e

n
t 

fro
m

 th
e

 ca
lib

ra
tio

n
 cra

d
le

. 

If a fa
u

lt h
a

s o
ccu

rre
d

 d
u

rin
g

 th
e

 sp
a

n
 ca

lib
ra

tio
n

: 
• 

T
h

e
 fa

u
lt m

e
ssa

g
e

 
El 

a
p

p
e

a
rs a

n
d

 
-

-
is d

isp
la

ye
d

 fo
r th

e 
re

sp
e

ctive
 se

n
so

r in
ste

a
d

 o
f th

e
 m

e
a

su
re

d
 va

lu
e

. 
• 

In
 th

is ca
se

, re
p

e
a

t th
e

 ca
lib

ra
tio

n
. 

• 
C

h
a

n
g

e
 th

e
 se

n
so

r if n
e

ce
ssa

ry. 

3
3
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M
a

in
te

n
a

n
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N
o

tice fo
r th

e ad
ju

stm
en

t o
f th

e
 ex-ch

an
nel to

 n
o

n
a

n
e

 as a 
m

easu
rin

g
 g

as: 
• 

D
u

rin
g

 th
e

 a
d

ju
stm

e
r,t o

f th
e

 e
x-ch

a
n

n
e

l, p
ro

p
a

n
e

 ca
n

 b
e

 u
se

d
 a

s 
a su

b
stitu

te
 te

st g
a

s. 

• 
W

h
e

n
 using propane lo

 a
d

ju
st the ex-<:hannel to

 nonane, the d
ispla

y 
m

u
st be se

t to tw
ice

 ti1e u
se

d
 te

st g
a

s concentration. 

N
o

tice fo
r th

e u
s

e
 In

 su
b

su
rface m

inin
g

: 
• 

F
o

r th
e

 
a

d
ju

stm
e

n
t 

o
f th

e
 ex-<:hannel to 

th
e

 m
e

a
su

rin
g

 
g

a
s 

m
e

th
a

n
e

, th
e

 d
isp

la
y o

f th
e

 in
stru

m
e

n
t m

u
st b

e
 s

e
t to a va

lu
e

 o
f 

5 %
 (relative) h

ig
h

e
r i:han th

e
 te

st g
a

s co
n

ce
ntration. 

A
u

to
m

atic fra
a

h
 a

ir calib
ratio

n
 In

 th
e ch

arg
in

g
 crad

le (C
a

tE
x

 
s

e
n

s
o

r o
n

ly): 
C

a
lib

ra
te

 th
e

 g
a

s d
e

te
cto

r to fresh a
ir, fre

e
 o

f m
e

a
su

re
d

 g
a

se
s o

r o
th

e
r 

interfering g
a

se
s. If th

e
 f,m

ctio
n

 ts se
le

cte
d

, a fre
sh

 a
ir ca

lib
ra

tio
n

 o
f 

th
e

 C
a

tE
x se

n
so

r i_s pe,-fonned a
u

to
m

a
tica

lly as so
o

n
 as th

e
 g

a
s 

d
e

te
cto

r is
 in

se
rte

d
 rlf th

e
 ch

a
rg

in
g

 cra
d

le
. 

T
h

is fu
n

ctio
n

 can b
e

 sa
le

cte
d

 o
r d

isa
b

le
d

 u
sin

g
 th

e
 C

C
-V

ision P
C

 
softw

are. 

N
o

 ca
lib

ra
tio

n
 ta

ke
s p

la
co

 ~
 th

e
 w

a
rm

-u
p

 is n
o

t ye
t co

m
p

le
te: 

• 
A

la
rm

 L
E

D
 is illu

m
in

a
te

d
 red. 

• 
T

h
e

 a
co

u
stic sig

n
a

l ,m
u

n
d

s tw
ice

 fo
llo

w
e

d
 by th

re
e

 sh
o

rt to
n

e
s 

a
n

d
 th

e
 g

a
s d

e
te

cto
r sw

itch
e

s o
ff. 

O
n

ce
 th

e
 fre

sh
 a

ir ca
lib

ra
tion h

a
s b

e
e

n
 su

cce
ssfu

lly com
pleted: 

• 
A

la
rm

 L
E

D
 is illu

m
in

a
te

d
 red. 

• 
T

h
e

 a
co

u
stic signal so

u
n

d
s o

n
ce

 fo
llo

w
e

d
 b

y
 th

re
e

 sh
o

rt to
n

e
s a

n
d

 
th

e
 g

a
s d

e
te

cto
r sw

it,lhe
s o

ff. 
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 d
u
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g
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h
e
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e
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p
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e
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-
is d
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e
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n
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a
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 m
e

a
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d
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• 
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p

e
a

t th
e

 tra
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tio
n

. 
If necessary, h

a
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e

 se
n
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p
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ce
d

 by q
u

a
lifie

d
 personnel. 

5 
M

aintenance 

5.1 
M

aintenance table 
T

h
e

 in
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m
e

n
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be in
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e
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d
 a

n
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 se
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d
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n
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ye
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r b
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su
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b
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u
a
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 p
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n
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o
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E
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G
a

s d
e
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S
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n

d
 

m
a
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n
a

n
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f d

e
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m

m
a

b
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a
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n
d
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e
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E
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5
5

4
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E
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p
p

a
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e
 d
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ct d

e
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n

d
 

d
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n
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a
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e
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n
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u
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n
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d
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a
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n

a
n

c
e
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N

a
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nal re
g

u
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n

s 

R
e
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m

m
e

n
d

e
d

 ca
lib

ra
tio

n
 Inte

rva
l fo

r m
e

a
su

rin
g

 ch
a

n
n

e
ls E
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2 , 

H
2 S

, S
0

2
, N

0
2 a

nd C
O

: 6 m
o

n
ths. C

a
libra

tio
n

 inte
rva

ls o
f o

th
e

r g
a

se
s: 

se
e

 Instru
ctio

n
s fo

r U
se

 o
f th

e
 re

sp
e

ctive
 D

rA
g

e
rS

e
n

so
rs. 

S
e

e
 th

e
 T

echnical M
a

n
u

a
l fo

r d
e

ta
ils o

f spare parts. D
l"A

ger X
-a

m
 2

5
0
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173 
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5.2 
C

lean
in

g
 

T
h

e
 in

stru
m

e
n

t d
o

e
s n

o
t need a

n
y sp

e
cia

l ca
re

. 
• 

D
irt a

n
d

 d
e

p
o

sits ca
n

 be re
m

o
ve

d
 fro

m
 th

e
 in

stru
m

e
n

t b
y w

a
sh

in
g

 
it w

ith
 co

ld
 w

a
te

r. A
 sp

o
n

g
e

 ca
n

 be u
se

d
 fo

r w
ip

in
g

 if necessary. 

&
 

C
A

U
T

IO
N

 

A
b

ra
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 cle
a

n
in

g
 to

o
ls (b

ru
sh

e
s e

tc.). clean
in

g
 a

g
e

n
ts a

n
d

 
cle

a
n

in
g

 so
lve

n
ts ca

n
 d

e
stro

y !lie
 d

u
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n
d

 w
a

te
r filters. 

• 
C

a
re

fu
lly d

ry th
e

 in
stru

m
e

n
t w

ith
 a clo

th
. 

6 
S

to
rag

e 
• 

D
ra

g
e

r re
co

m
m

e
n

d
s sto

rin
g

 the in
stru

m
e

nt in
 th

e
 ch

a
rg

e
r m

o
d

u
le

 
(o

rd
e

r no. 8
3

1
8

 6
3

9
). 

• 
D

ra
g

e
r re

co
m

m
e

n
d

s ch
e

ckin
g

 th
e

 ch
a

rg
e

 o
f th

e
 p

o
w

e
r su

pp
ly a

t 
le

a
st e

ve
ry th

re
e

 w
e

e
ks if th

e
 in

stru
m

e
n
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 n

ot store
d in th

e
 

ch
a

rg
e

r m
o

d
u

le
. 

7 

1
( 
-;r D

isp
o
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T
h

is p
ro

d
u
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t p

e
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d
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e
 d

ispo
se

d
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f w
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o

u
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h
o
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w
a
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his is In

d
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te
d

 b
y
 w
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 th

e
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d
ja

ce
n
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n

. 
Y

ou 
ca

n 
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D
ra

g
e

r 
fre

e
 

o
f 

charge. 
F

o
r inform

ation 
p

le
a

se
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n
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ct 
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e
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m
a

rke
tin

g
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n

d
 D
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B
a

tte
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n
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a
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a
b

le
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a
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o
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e
rm

itte
d

 to b
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o
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h

o
ld

 w
a

ste. T
h

is is in
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te

d
 b
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a
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o
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o
f 

b
a
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n
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e
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b
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a
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p
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t b
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n
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r d
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p
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ra
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Appendix A-13 
 

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

 
 
All Legacy Wells are equipped with 3”  700 series Bermad Pressure Reducing Valves (PRV) for 
control.  
 
The valves that we use are 3” angle pattern valves made by Bermad. They are equipped with 
two pilot systems and a feature that provides remote start and stop the well by sending a signal 
to a solenoid. The solenoid has a manual option that can be easily moved from auto to manual.  
The main feature is that the valve once understood is non-fallible and stupid. You, the operator 
tells it what to do and if you have set it correctly and maintain its operation the well should run 
for two years before it needs maintenance.  
 
The basic PRV that we use has an upstream and downstream pilot.  Water supply to the valve 
must have a system valve up stream of the valve. Injection flow comes out of the splitter box to 
a butterfly valve, followed by a magnetic flow meter with proper up stream diameters to ensure 
accuracy.  
 

 
 

 

Legacy Well I-4.  Red arrows indicate the 
location of the 3-inch Bermad pressure 
reducing valve (PRV). 
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Downstream Pilot 
Water enters the pilot system through a small “y” strainer that has a blow down valve to ensure 
the water to the pilots is clean and free of debris. These require manual blow down as often as 
weekly or monthly. This feature will help maintain clean water to the small clearances in the pilot 
system. After the strainer, the water enters the upstream pilot.  The upstream pilot is backed out 
to zero tension for initial settings. The water must travel through the solenoid valve in the 
manual position. From here the downstream pilot controls the main valve. Start by having this 
pilot backed out with zero tension. The opening speed valve is on top of the valve cover.  This 
valve is primarily set at 1.5 turn’s open.  The closing speed valve is located on the bottom of the 
upstream pilot assembly.  This valve is set at ¾ to 1 turn out from the closed position. These 
settings should get the valve to open.  
 
Turn the downstream pilot inward adding tension to the pilot until the desired downstream 
pressure is achieved (as seen on the well header pressure gauge). Here is where the well 
dictates the flow. Start by using  5 psi and go from there. The main valve is now opening, and 
water is beginning to flow into the well. The well-head has a pressure gauge that we read to set 
our PRV. Setting the downstream pilot may take some time.  As the water begins to flow 
pressures may fluctuate.  
 
With the PRV in operation, slowly open or close the upstream butterfly valve and observe the 
valve stem and the pressure gauge.  By closing or starving the valve of water, you should see 
the stem raise to attempt to achieve the 5-psi that you pre-selected. This is where the IRSO will 
now be in the “trial by fire mode.” There is a certain amount of failure that must occur to gain the 
experience to know that the closing speed of the PRV is directly affecting the downstream pilot 
and vice versa. This sweet spot is achieved after several days of constant ever vigilant entries 
and adjustments until the “ah ha” moment occurs. It is now assumed that the downstream pilot 
has control and now we need to set the upstream pilot.  
 
Upstream Pilot 
This feature will tend to stop the flow of water or reduce the flow if the main line pressure in the 
system ceases to flow.  Without this feature the pipeline will drain.  Improperly set pilots may 
increase the potential of completely draining the distribution system.  As the system pressure 
reduces or ceases to flow the upstream pilot will act to close the main valve.  
 
Adjusting the upstream pilot with the system in full operation will change as the system pressure 
changes with well flow or system pressure changes.  
 
With the well in operation and with good control of the downstream pressure, add tension to the 
up-stream pilot until you observe the stem begin to lower or well-head pressure starts to fall and 
watch for flow rate decreasing. Slowly turn inward until the valve closes or just before the valve 
begins to close. This is where we see the pilot up stream begin to take control. Now back this 
out somewhere between ¾ to 1 turn out. This value relates to our operation of a spring range of 
0-300 and this amounts to about a 15-psi differential. This is all set up on spring tension and 
each spring has a manufactures value of “psi per turn.” It is important to note the influent 
pressure and the operation pressure in the system. The barrier pump station is normally set at 
60 psi and the line pressure is reduced at the inlet to the splitter boxes with an orifice plate that 
shoots for 30 psi at the inlet of the pressure reducing valve. The butterfly valve upstream of the 
PRV is used for final adjustments to reach 30 psi at the inlet.  
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WW-720 

Pressure Reducing Control Valve 
(Size Ranges: 2"- 4" and 6"- 14") 

Installation 

Operation 

& Maintenance 
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The Model 720 Pressure Reducing is an automatic control valve (powered by pipe-line pressure) 
designed to hydraulically reduce a higher upstream pressure to a lower constant downstream 
pressure regardless of fluctuating demand and/or varying upstream pressure. It is a pilot controlled, 
hydraulically operated, diaphragm actuated globe valve in either the oblique (Y) or angle pattern 
design. 

2. PRINCIPAL OF OPERATION 
A 2-way pressure-reducing pilot (Model #2 or #2PB) controls the Model 720. The pilot senses 
the downstream pressure and modulates opening or closing accordingly. This varies the 
pressure in the upper control-chamber causing the main valve to throttle thus maintaining 
constant delivery pressure. When the downstream pressure falls below the pilot setting, the 
pilot changes position, increasing water flow from the control-chamber to valve's downstream. 
Pressure in the upper control-chamber decreases, and the main valve modulates open to 
increase downstream pressure and maintain pilot setting. If the downstream pressure rises 
above the pilot setting, the pilot changes position, decreasing water flow from the control 
chamber to valve's downstream. Pressure in the upper chamber increases and the main valve 
throttles close to decrease downstream pressure to the pilot setting. The pressure-reducing 
pilot has an adjusting screw to set the desired downstream pressure 

3. INSTALLATION 
Ensure enough space around the valve assembly for future maintenance and adjustments. 
Flush the pipeline to remove dirt, scale, and debris; otherwise the valve may not operate properly. 
For future maintenance, install Isolation gate valves upstream and downstream of the Bermad 
control valve. . 
Install the valve in the pipeline with the valve flow direction arrow in the actual flow direction. Use the 
lifting ring provided on the main valve cover for installing the valve. 
For best performance, install the valve horizontally with the cover upright. Ensure that the valve 
actuator can be removed for maintenance. 
After installation carefully inspect/correct any damaged accessories, piping, tubing, or fittings. 

4. IN LINE STATIC TEST 

4.1. Open Valve Static Test 
Close cock valve 1 and 2 to isolate the pilot control system. This prevents dirt exposure in the 
control loop. 
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Remove the cover piug on the main vaive or take off a tube line to the cover. CAUTION: This will allow the valve to fully open. Make sure this condition· will not cause system 
damage! 
Check for leaks at the flange connection, main line fittings, etc. 

4.2. Closed Valve Static Test 
Close cock valve 2 and open cock valves 1. This will trap the main valve in a closed position while 
the pipeline is pressurized. 
Vent trapped air in the main valve cover by ioosening a tube fitting at the highest point on the cover. 
Retighten. 
Check the valve cover and diaphragm area for leaks. Tighten cover bolts if necessary. 

5. START-UP OPERATION 
NOTE: There must be flow through the valve to make necessary adjustments. Create system 
conditions that allow the desired flow to be demanded through the valve by opening a hydrant, relief 
valve, bypass, etc. 

1. Close main valve by closing cock valve 2. Cock valve 1 should be open. 
2. Tum adjusting screw on pressure reducing pilot (#2 or #2PB) all the way, counter-clockwise. 

3. Open cock valve 2. Main valve should remain closed. 
3. Slowly tum the adjusting screw on pressure reducing pilot (#2 or #2PB) clockwise until the 

desired downstream pressure is achieved. 
4. Pause for a few seconds after each adjustment to allow the valve to react & modulate 

accordingly. Once the pressure setting is achieved, tighten lock nut. 

Page 3 of 6 



 

181 
 

BERMAD 
Water Control Solution• 
Application Engineering 

Evron, 25235, Israel 
Tel: +972-4-985-7696, Fax: +972-4-985•7!352 
info@bermad.com • www.bermad.com 

6. PREVENTATIVE MAINTENANCE SCHEDULE 

JL • 

The following procedure suggestions are a maintenance guide. These procedure suggestions will 
vary depending on the type of fluid and operation conditions. 

Description Nonn 
Clean filter Annually 

Seat inspection Annually 

Seal inspection Biannually or 
longer 

Indicator Stem freedom of Annually 
rotation 

Valve freedom of movement Annually 

Sealing Annually 

Needle valve operation Annually 

Pressure gauge Semi Annually 

Cavitation damage Annually 

Inspect and/or replace 3year 
diaphragm heavy duty 

Inspect and/or replace Syear 
diaphragm light duty 

7. FIELD MAINTENANCE INSTRUCTIONS 

Bermad valves require no lubrication, no packing tightening, and require a minimum of 
maintenance. A periodic inspection schedule should be established to determine how the flow, the 
erosion, the dissolved minerals and the suspended particles are affecting the valve. 
VAf..VE OVERHAUL. After about three years of operation, replacement of important parts and 
diaphragm is recommended. Remove the actuator, clean the valve body from sediments, clean the 
control tubing entry holes, install a new diaphragm and other Elastomers. 
FILTER CLEANING. The filter used in the valve is a Y pattern filter. The filter should be cleaned 
manually every time the valve is opened for internal inspection. 
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8. PART LIST 

Bermad has a convenient and easy to use Ordering Guide for valve sp,are-parts and control system 
• components. (See attached pages with spare part list and illustrated parts breakdown). 
Bennad Company has a complete inventory of parts. Shipment on any part is made the same day 
the order is received. 
Stocking distributors in many regions also have an inventory of parts. Contact your local 
representative. 

It Is not recommended to store spare rubber parts for long periods (e.g. years). Rubber 
in Improper storage conditions can harden, have ozone cracking, grow mold bloom and 
heat aging. Order new rubber parts when required. 

9. TROUBLE-SHOOTING 
Symptom Probable Cause Action 

Insufficient inlet pressure. Check/create inlet pressure. 
No downstream demand. Create demand/flow. 

Valve fails Insufficient pressure reducing pilot Turn adjusting screw on pressure 
to open (#2 or #2.PB) spring compression. reducing pilot (#2 or #2PB) clockwise 

(CW) increasing soring comoression. 
Cock valve 2 is closed Ooen cock valve 2 
Filter 4 is plugged. Perform a filter backwash to clean the 

filter. 
Needle valve (21 or 5) is plugged or Clean or adjust needle valve 
closed. 
Cock valve 1 is closed. Coen cock valve 1. 
Excessive pressure reducing pilot Tum adjusting screw on pressure 

Valve fails (#2 or #2.PB) spring compression. reducing pilot (#2 or #2.PB) counter 
to close. clockwise (CCW) decreasing spring 

comoression. 
Debris trapped in main valve. Remove actuator assembly to 

insoect/remove debris. 
Diaphragm in main valve leaking Check by opening cover plug. 

Continuous flow indicates diaphragm 
leakaae. 

Needle valve (21 or 5) is not properly Factory set at 1.5 turns open. 
adiusted. Readjust 

Valve fails Air trapped in main valve cover or Loosen cover tube fitting at highest 
to regulate pressure reducing pilot (#2 or #2PB) point or sense-line tube fittings at 

sense line. pressure reducing pilot (#2 or #2.PB). 
Let air escaoe. Retighten. 
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10. CONTROLJ LOOP DIAGRAM 

5 

4 4 

r::=;::> =a> 
Size Range: 2'-4' Size Range: 6' -14" 

PARTS LIST PARTS LIST 
1 'l-NCockVa/!,Je 1 'l-NCockVe1ve 
2 'NI Cock Va1w 2 'l-N Cock Valve 
4 Cantrel Filter 4 Control Filter 
5 NeedleVelve #2 2WP.R Pilot 
#2PB 2W PB PR Pilot 
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A r::::= BERMAD Spare Parts 
700 Series -

Dlilphragm ActuatEd Basic Control ValvEs 
Slz•s, 3" 6' 4"R 

r..--ii>mi--, 
I HG..E-THll£ADED I 

!e,mn ! 
I I 
I I 
I · I 
I I L _______ J 

... -7iPfir:iN--, ..--7:lpfllffi--, 
I 'Y'-THREADED I I ANGLE-FLANGED 
I BllDY I I BODY 

1~11~'/•i°O 
I 111 o LI, 
I I I · o L--------J~--------~ 

I. - FDR HIGH PRESSURE DNL Y 

~1 ;~~FR 
i~:~~:T 
~~VER 

34 19--~ICATDR 
NUT -- tt LOCK NUT 

•

tYAPHRAGM 
16 WASHER 
SPA 
DISC 

26 
DIAPHRAGM 

•--35 
~ D-RING 
~-15 (15a.&) 

~--~:~!~ ~~-~o: r:: SHAFT 
23 
BEARING 

1!7& 1 O ~~ING 

11 NUT 

~-?Aioo '::I (OPTION> 
,.,...,,,__.,rc,,-6 

SEAL 
DISC 

I -~[NG 
, SCREW { 

-24 
DISC 

27 
29 

SEPARAT, 
STUD PARTITION 

11.----, 
I DPTDI I 

10.L:lvm 
I I rLDW L ____ J SEAL 
r.----, r"' DPTDI I 36 

I 0-l-REVERS 
I · I rLDW 
I I \JASHER 

7-
JAM 

1~1 14 
I T U-PDRT 
I I L ____ J 

NUT 

• - PART ND. 5 ASSEMBLED WITH PART ND, 40 
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A BERMAD Spare Parts -
Main Valves - Indicator Options 

Slz••• 11/z•~• 

r;----------,1 lFPER i B-IDi'IIICO IIGIICATllt I 
PLUG I r-v MIY, I 

•4S- 4~1 ~ ) 
IND~lffl ll:::=-::s.l'"V" I INDI2J. 44 1wASlift 

41 - I TDR RETAIN. I S9 
~-20• I 67 RING IWASl£R 

700 Series -

14~ASSY. 

-!IOSCR£Y 

- ~ DRACKE:T 

I ! ] __ l!!/L.,.._.!'._~ __ .J D-RI~ 
~Yl.---~---7 : ~l~ff-~ : NU't 

: IND~--- 4 ii . I 8A----iiniim111Dml] 43 D-RING 

41 

j TllR !ETAIN, I I V- Ill" ltlfl, I 

I INn\l!...... RING !'- I r~ICATllR I 
!LID< I I NUT I L_!'!_ _______ J I I 

I 84 I 
I INDIC I 

21-INIICA'IIII AIIY, vmt TIP I TllR I 
CUii£ MD UMlT svnat I 86 l sitPPER I 

- 47 UPPER PLUG 
<l'llR 6'-20" llNLY> 
- 41 D-RING 
(r[IR 6'-20' Cl,\. Y) 

- 48 INDICATIJR 

- 44 RETAINJUNG 

- 51 NUT I Ra.I. 0-88 I 
49 CAM I PIN RETAIN, I l3-AIWITAIL£ 

._ _ - - - - BIIG - - _ .J UNIT MTOI IPTIIIN 
50 SCRE\I 

SO SCREW 

- S1 NUT 

- 47 UPPER PLUG 
~ 6'-211' IH.Y> 

t
-41 D-RING 
<F'DR 6"-20' DNL Y> 

- 4 INDICATOR 

- 44 RETAIN.RING 

53 
LIMIT 

SWITCH 

ss 
$CR[\./ 

lo/A$HER 58 

S6 NUT 

59 VASHER 
-58 WASHER 
-49 CAM 

SO SCRE'J 

43 C-RING 

. - 47 IJ'PER PLUG 
<F1lR 6'-20' 1H. Y) 

- 41 D-RING 
<F'llR 6'-20' DNL Y> 

- 83 IHDICATDR 
- 44 llf:TAIN.RING 

■ - F'DR e•- 4' AND 16'-20' DNL Y 
• - rlIR 6'- 12' CH. Y 
- - F"DR 16'- 20' ClNL Y 
I, - SEE PAGE 38-'40 
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I; BERMAD Spare Parts 

#2 2-way Pr&ssurE R&duclng PIiot Valve 

17-1 ADJUST. 
SCREW 

. 18-
LOCKlNG 

NUT • 

19-
BOLT 

x31-~ 
SPRING - ~ 

GUIDE 
RING 

(OPTIONAL I 
a t::AGH 

RETAINER 
0 

DIAPHRAGM 
22 

o--O-RING 

* -SEALED COVER OPTION 

40 
DIAPH. 
ASSY. f --11APHRAGM 

WASHER 
--9 

SHAFT 

,. 24 D-RING 

28 
• SOCKET 

~:~ ~-:/.ou 
0-220-RING 

- ~DlE O - 27 0-RING 
SEAT A-23 -fifi. ~ 

\._ 41 

-3 A~. 
SPRING 
2 
0-RING 
1 
BODY 
PLUG 

e-2s 
NUT 

~

-8 
PLUNGER 
GUIDE •-29 
DISC •-6 SEAL Sl_s 

't:f PLUNGER 

PIiots -
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& t:= BERMAD Spare Parts -~f------

I Pilots 

#3 2-wau PNissUrE Sustaining PIiot ValvE 

171 U~· 

1e9 
LOCKING 

NUT 

rr SEALED COVER IIPTIDN 7 
19 
1a.T I -i:iT . I 

I -11 I 
l AD.llSTING I 

SCREV 

I -~RING I 
I I 
I I 
I~~~~ I 

~ 16 I I 
~=ER I BUSHING I 

_I . '&-~GI 
-~-L _ ~ - - - - - ~ET~~ 

· --13 

/A\-s• o: 
SCCKET- 0 -- 24 
SCREV•/11':=::.,,,-... ll-lUNG 

p~ 

o-d • 
7-' IBILE 

SEI\T ASSY, 

-2 
D-RING 

-1 

~&' 

111111 - DIF'F'EIIDIT SPRINGS 

NUT 

10 
DIN'HRAGH 

--9 
SHl\n 

-

46 
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PreHure R•duclng/Preuure Sustain/no Valve w/Open/ng&Cfa./ng Speed Control-. Pt»ltlon 
1 · lndlcetar end Sofenold Shut-Off w/Manual Override r-, 

?ART 
1 
2 
.3 
4 
8 
g 
14C 
17 
21 
gg 
705-F 

Coci< Valve 
Coe:< Valve 
Manual Override Toggle 
Control Y- Filter 
Press. Reducin9 Pilot Valve #2 
Press. Relief Pilot Valve J.3 
2-Woy N.C Asco Solenoi w/Monual Operator 
Opening Speed Needle Volve 
Closing Speed Needle Valve 
Position Indicator 
Main Valve 

TROUBLESHOOTING 

SYMPTOM 

Valve Fails to Open 

Valve Fails to Close 

CAUSE 

• Insufficient inlet pressure. 
• No downstream demand. 
• Insufficient reducing pilot 8 spring 
compression. . 
• S~noid 14C not energized. \ 
• Excealive sustaining pilot 9 spring 
compression. 
• Cock valve 2/Needle valYO 17 dosed. 

• Filter 4 plussed. 
• Needle valve 21 plugged or closed. 
• Cock valve 1 closed. · 
• Solenoid l 4C Energized. 
• Excessive pilot 8 spring compression/ 
Insufficient pilot 9 spring compression. 
• Debris trapped in main valve. 

*Manual override 3 is in operation. 
•• Diaphragm in main valve leaking. 

• Needle valves 17&21 not properly 
adjusted. 

Valve Fails to Regulate • Air trapped in main valve cover. 

• Pilots 8 and 9 not adjusted 

REMEDY 
• Check/create inlet pressure. 
• Create demand/flow. 
• Tum adjusting screw on reducing pilot 8 
clocltwise CW. •• 
• Energize solenoid 14C. 
• Turn adjusting screw on sustaining pilot 
9 counter clockwise CCW. 
*Open cock valve 2/Needle 17 CCW 

• Remove filter cap and screen to clean. 
• Open or adjust needle valve 21. f. 
• Open cock valve I. · 
• De-energize solenoid l 4C. 
• Twn adjusting screw on pilot 8 CCW/ 
Tum adj. screw on pilot 9 CW. 
• Remove actuator assembly to inspect/ 
remove debris. 
•Turn toggle 3 to automatic position. 
•• Check by closing cock valves 1 &2 
and remove cover plug. Continous flow 
indicates diaphragm leakage. 

• Factory set at 1-2 turns open. Readjust 
21 then 17 until smooth operation. 
• Loosen cover tube fitting at highest 
point. Let air escape. Retighten. 
• Readjust pilot settings. See Stan-Up. 

••CAUTION: Val:,,e will be fully open. Close downstream gate valve or omit this test· if this condition may cause system damage. 

~m•• 
4070 E. Leaverton Court - Anaheim. CA. 92807 

.-------
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.~su,. Redur:/ng/P,...u,e Swtalnlng Valve w/Openlngl.Cloil/nfl SpHd Controls, Po./tlon r Indicator and Solenoid Shut-Oft w/Manual Override 

\ · DESCRIPTION ~-f' 

PART LIST 
1 
2 
3 
4 
8 
9 
14C 
i7 
2i 
99 
705-F 

CocK Vaive 
Cock Valve 
Monuol Override Toggle 
Control Y - Fil ter 
Press . Reducin9 Pilot Vo,ve 12 
Press. Relief Ptlot Valve # 3 
2-Woy N.C Asco Solenoid "N/ Manual 
Opening Speed Needle Valve 
Closing Speed Needle Valve 
Pos,tion Indicator 
Main Valve 

,The model 723-55-03-1-MO control valve will sustain a minimum preset . upstream pressure as well a regulate to maintain a COIDtant preset 
downstream pressure ,when solenoid 14C is cnergiud, regardless of flow fluctuations created by system demand. The valve is solenoid actuated for electfic remote control operation. In addition, the solenoid can be overridden by activating the manual operator toggle 3 to simulate an 
energized solenoid. 

If upstream pressure is greater than the setting of sustaining pilot 9, the pilot opens aliowing the main valve to open. Should upstream pressure 
~,!ow the setting of sustaining pilot.9, the pilot closes causing the 

IN-LINE STATIC TEST 
Open Valve Static Test 
I. Close cock valve I and 2 lo isolate the pilot conlrol system. 

Thia pnmmll dirt o,q,ooure in the COIIIIOl loop. 
2. Ranow the cover plus on lhe 1111in wive -..1«. CAIJl'ION: This will allow Iba valve to flally open Mab sure this condition wll DOI cauae 

sylladunagel 
3. Check for leolts 11 the &np ccoaeotion, fillings, elc. 

Closed Valye Static Tpt 
I. Closa cock valve 2 111111 opca cock valw I. Mike rurunclle 21 is open I full tum CCW hm Ibo olooed poriti011. iT · }alve to throttle closed to sustain backpressure upstream. . · • rie valve will also limit maxim\1!11 dOW9111118a pressure to a preset 

adjustable setpoint regardless offlow rat.e. -=~ ing p~lot 8 seiiaee downstream presswe and modulates~_._ causing the 1111111 

2. VCDI 1J11pped air in Ibo main wive-by IDDlonina a IUhe fitting al lhe higbos' point ca lhe cow:r. This will trap Ibo main wlw in a closed 
position wbilo lhe pipoline w inuuriziod. 

valve to throttle limiting the maximum essure. Should 
downstream pressure exceed the pita!;;J;1itl{te pilot closes . 
causing the main valve to throttle cl . .. • 91/11"'-e downstrean;, 

INSTALLATION 
I. Allow enough room atollllll the wl11e aucmbly for making adjllllmcnts ml for l\mn 1J11Q111a11DCCanddiMuembly wD1X. 
2. Thorougbly tlush tho pipeline to nmo11e dirt, scolo, and clabru,. Fawn to perfomi 1bit oparalion may raider Ille wlw inoperable. 
3. It is n:commendod thot isolation sate "8lws be inslllllod upsteam and downstn:am oflba Bennad cooaol wive to allow for l'ulun: 

maintenance operatioas. · 
4. Install tho ..iw in tho pipeline wilh the wive now arrow on lbl body 

culin& in the proper dim:tion. UH lbe liftins eye prowled oo the main valw cover for raising and lower the "8l11e. ·Install lho valve horizontally with the cover up for besl pcrformaru:o. Mab oertain the valve is 
. porilioncd so the aCIIIIIDI 11,eu,bly can bo easily ...,,o-i for fulure 
maintenance requirements. 

S. Mer installation carolully inspcc1/comct any damagod occeumies, 

3. Chook Ibo wlw cc,ver aad diaplngm ma for lab. Tl8hl= actuator 
bi,111 if aecessary. 

START-UP. OPERATION 
( 

NO'IE: There must be Oow 1hrougb lho wlw to make necessary adjustnlfflll. Then, mu be power available 10 enagize the solenoid to open,te the WIie u alllO!llllticicontroller mode. Insure thol o ~ demand is cn:■lcd by opa,ing a hydrant. relief valve eto ... •Open the openms speed aeedlcvahe 17 at leu12 tums CCW and needle wive 21 al lea: I lllnl CCW fnlm lhArir cload pooili11111. Clooo main wive by opening cock valve I and dosiaa cock valw 2. 1.m .. ...,1111 opaator 3 in ta~ position to opente via automalic/oomrollcrlllCldcor-••1/4 tum ltft1!1be 9 ifna JY"I"! ;. tvailable. ForPnaareR&dadDgAdJ .......... 
I. Tum odjllllina screw m reduclns pilot 8 and ~ pilot 9 l\dly counter-clockwise. Open cock wlws I aod 2. Mam wive should remain closed. 
2. Open upstxam pie valw fiilly but opon dowm1reom pte wive only approximately 10' it opplicoble. Main valve should n:maia closed. 
l . Energize soleooid 14C or opente lhc, override toes!• l by tuming ii a 1/4 111111. ~ 111111 adjusting screw on reducins pilot 8 clockwise to desiml downstn:am pressure selling 1111d lil!htm adjusting screw loolmut 

For Pre_,.. StutaiDlnlAdjua_, 
I. Fully ium odj111ting screw oa suslaining pilot 9 cloclcwise. Main val.., piping. tubing. or fining,. 

WIRING- Check the solenoid specification · plate on the top data 
plate. Check the markings on the li!k.of the coil to verify proper 
voltage of coil (i.e 120/60=120VAC). Available voltage at the l. 
splice to the solenoid must be-tor~ 10¾ of the stamped voltage •· 

will close. Open dOWDSll'c:am pte ..i .. fwly, if applicable. 
2. Set the upsll'OODI pressure to the desued settins by thronlins a sate wive, slattins/ •topping a pump o, opening a bypass upstn,am to get the desued IIJ)llleam pressure to 

coil to fu. nction properly. This is also to prevent-coiVsolenoid 

,et the pilot . 
Encrsize solmoid 14C or 111111 Ibo override lol!8ie 3 by turning it• 1/4 111111. While watahmg UI upstn:am prnsun, gauge, ~ tum odj1111ing screw on pilot 9 
COUDter-dockwiH pouoing after each 1/2 twn to allow valw 10 n:act. When the main · •¢. Verify solenoid connections. There are 2 red wires and 1 

.\low grounding wire. One red wire is power or 'hot' and the.other red wire is common (negative on DC systems). Polarity not important. The green/yellow ,,.,ire is an earth grQUlld or conduit 
ground wire safety precautions. Do not apply power to this wire or ·it will bum the solenoid/coil. 5. 

,,1,,., just starts to open. Stop- Tum the adjustment screw back clockwise • I /2 twn. This will set pilot 9 appollimately 10 psi hiaher than the desired upstn:am pressure selling. Check selling by incn:asinJ!fdecreuing upsll<am pressure. Th• wive ,hould open whm the llpOllelDI pnuun, is aboYII the •ctting and close when lhe upstrNm prnsuro is beloW lhe pilot setting. TIIIIIUlg the: adjusllrienl screw CW incrcnscs setting and lllmiDs ccw decreues. Rcadjus1 if necessary. . Lave .....,ua1 open,tor togle l in tho automatic pooition to operate via coniroller. 

.. .. 
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Appendix A-14 
 

Legacy Well Delta V Operations 
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Appendix A-14 

Legacy Well Delta V Operations 

 

Background 

Legacy Wells are limited in their remote-control capabilities.  Using the GWRS process control 
software – Delta V, the IRSO can start or stop a Legacy Well.  The IRSO is not able to make 
flow adjustments remotely, a field visit is required. 

 

How to start or stop a Legacy Well in Delta V 

 In Delta V, navigate to and select the desired Legacy Well. 
 Locate the green valve shown below with red arrow #1and click on it.  
 The Detailed faceplate will appear.  In this detailed face plate select “open or 

close”. 

 

FQ3400 

■;Jif¥■ MGal 

FIT3400 

GPM 

FQ3400 
lllI#F9'1 MGal 

FIT3400 

PIT.3405 F1coplatt 
PIT3405 

OPEN 
PIT.W10 

WELLA01 

psi 

Talbe 

~ Pennlt ~ 
004A01FV3400 
Well Shuldown v,., 

COSE 

~ 
..&fgJ 

144_ PMP 

psi 
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Appendix A-15 
 

Baski Valve Factory Information 
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Login 

PACKERS FLOW CONTROL VALVES PITLESS UNITS OTHER PRODUCTS LITERATURE 

Home Flaw Controt valves 

lnFlex™ Flow Control 
Valve (FCV™) 
U.S. Patents 5,316,081 and 6,273,195 

Bask!, Inc. made the world's first downhole flow 
control valve In 1992, which was Installed In Highlands 
Ranch, CO for Centennial water and Sanitation 
District. Since then, Baskl has manufactured over 200 
FCVs, which have been Installed mostly In the western 
us. . 

For 

overvle 

w 
product 

and 

applical 

ion 

lnforma 

lion,"" 
ck here 

to 
downlo 

ad our 

moet 
recent 

Catalog 
6 

(PDF). 

tts 

pages 

22-25 

pmvtde 

an 

lntrodu 

ctionto 

our 

FCV"', technical drawings, and specification worksheets. 

For us lo determine which FCV"' will be best for your application, 

please download the FCV worksheet. Fill It out with as much 

Information as you have available, and email It lo us. 

The lnFlex.,. Flow Control Valve (FCV"') Is a fluid-actuated valve 

that permits pumping water lo the sUlface or regulating the flow of 

water from the surface Into the well, while using the same column 

pipe and maintaining a column of water In It al all times. The 

,, 

The table below gives some common examples of the applications 

each size FCV can be used in. However, each installation is 
unique. To determine which size FCV is best for your application, 

please fill out our FCV Wori<sheet and email It to us. 

FCV Slzlna Examples 
Casing Size Valve OD Column Pipe 

nominal maximum nominal typical 
1inch] [inch] [Inch] 1gpm) 

Flow 

8 6-518 4 or5 0 - 400 

10 8-5/8 6 800 

12 10-3/4 8 1,400 

16 12-3/4 10 2,000 

20 16 12 3,000 

22 18 14 3,500 

24 20 16 •: 4,000 

28 24 18 or20 5,000 

Flow Rate Discussion: Flow Rate (gpm] = Cy x Squarerool(Head [feet]) 
The flow rate through a given valve is proportional to the aquare root of It 
The driving head Is the sum of the injection pipeline pressure In feel of w, 
distance down lo tho Injection water level In the weR minus tho head loss 
pipe. Baskl customlzBs the flow coefficient (Cv) range of each valve to th 
oppllcation ~ts column pipe size and driving head). Flow control results fr 
Cv between O (closed) and the valve's maximum (open). 

For more Information on aquifer storage and recovery (ASR), 

please refer lo Groundwatat Recharge and Wells - A Gulde to 

AqLMer Storage Recovery by R. David G. Pyne. 
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lnFlex™ FCV™ may be used in conjunction with a submersible 

pump or a vertical turbine pump for Aquifer Storage and Recovery 

(ASR) and Aquifer Thermal Energy Storage (ATES) applications. 

Advantages of the lnFlex™ FCV™ include: 

Impressive Performance 
Testing at the factory and field use of the lnFlex'"" FCV™ confirm 

that It effectively adjusts and holds desired injection rates. Because 

of its unique design features, including no sliding seals to fail, it is 

the most durable and versatile valve on the market. 

Cavitation-Free Design 

The key to the successful control of the injection water through this 

valve is its long, adjustable, annular-gap flow path through a series 

of circular annular orifices. This flow path provides non-<:avitating 

head loss that is easily controlled by changing the gap between the 

annular orifices and the rubber element. Stainless steel channels 

are a part of the adjustable flew system and stabilize the rubber 

element es it is pushed down and stretched by the inn~tion liquid. 

Impossible to Sand-lock 
By design, there is no place for sand to collect; therefore, the 

lnFlex™ FCV™ cannot sand lock. II is impossible for the rubber 

element to "stick" at any lime during pumping or injection, as there 

are no sliding surfaces to become "stuck" due to sand-locking. 

Wear-resistant .. 
The lnFlex"' FCV™ Is extremely wear-resistant due to its rubber 

control element, similar to slurry pumps which are rubber lined to 

reduce wear. Due to its low-velocity, cavitation-free flow, the 

lnFlexm FCV"' resists sand and sill far better than conventional 

valve designs. Conventional valves have all of their pressure loss 

(at high velocities) across only one orifice stage, leading to wear 

from suspended solids and erosion with cavitation. 

Ask about our 5-year limited 
warranty 
The lnFlex™ FCV™ utilizes a reinforced rubber element, the only 

"moving" part. This element Is an adaptation of the element that 

has been successfully used In our inflatable downhole packers in 

demanding open-hole conditions for over three decades. All metal 

parts of the valve are constructed of stainless steel. Other more 

corrosion-resistant alloys are optional for aggressive environments. 

Wide Range cf Injection 
Capacities 
Our In Flex"' FCV"' offers injection capacities cf 10,000 gpm and 

higher with driving heads of 20 to 3,000 feet. All of the valves are 

infinitely adjustable from drip-tight shut-off to maximum flow. 

Furthermore, their maximum flew rate can be limfted by using two 

control lines. 

INJECTION PUMPING 

_t) 
orlflce• ,.; 

,._~olU.llfln,..Ft:N"'-11-iwllll_.....,.,rlN 
--b-lrijncllDn111fillltn-tllMl1)mdpalilll ...... b' 
~ •.• no11 .. croa..:iiona 
All~lha-llllr0111cf1prowldl,INl1orllaul-P91hb
lllllllrlhallNUllln hdeslred ~,,._._ __ 
11Miwallll..TIIIINllll'oRlldllllmlnl"...._hla .. 11r.ballli9ml 
IIM!JCNnnlllwhlch'ftlrfa ~ ~u•111911 lnhNMI. Fr,,..,,.,,,, ... .-...rt • .,....,_ .. pr.,.u.11 /lrat,pm IISlll>alJ..., ........... _lllllhout....._ Tll•..,_,_a 
11u1&--.lquldllltlllollCIMlll'lber10IIIIIIQllllflamllllufacal'IWJbll 
J!Ndlll~t. ........ 

You can download a PDF of the drawing above 
here. 

Automatic/Manual Control 
Panel 

Ral.hbudbllblbe__.iond~..... ~ 
, .. ca or RlarlaW "-.tn:s to ... ur .. ~wti 

O 
@lo'l]] 

:,.K!'"t~ ~~ ~ to val• 0 A~~ 
Baskl, Inc. 

0 Denver. CD 
t ~ pr-__. tran!lritt■r por-t 

Wr not -..,pWrd ~ Ber.ski) drlll a,aa 

1 ..... 11-!tlll! 

F"Cv"' Pl"NSl.r■ 

~ -p= 

m":1~--,_-""',;1,...---'""""""',...J 
blHd 

tt. Et-~-0---,t-----:IP41r--i 

Hp,-a,~tklftCblllNll-
lll'le 'tv iat~""• 
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Use free Adobe Reader® to view and print the PDF documents 

available on this website. ~ ""= Our automatic/manual control panel Is designed to allow a single 
user to adjust the Inflation pressure of the FCV either remotely with 
a PLC or SCADA system, or manualy with the incorporated needle 
valves. 

For automatic con1rol, there are two solenoid valves on the panel 
that can be tied into the use~s existing PLC or SCADA system. 

On the standard oontrol panel, these solenoid valves are normally 
closed, 10watt valves that are operated wtth two wire leads. The 
standard coils are 120V AC, bUt other voltages (such as 24V DC) 
can be substituted to match the power available on site. 

Paired with both solenoid valves are two metering valves with 
vernier handles. These metering valves can be used In conjunction 
with the solenoid valves to fine tune the control of the Inflation 
pressures. Essentially, the metering valves determine how much 
nitrogen gas is passed through for each pulse of the solenoid valve. 
This allows you to have different rates of Inflation and deflation. 

For manual operation, large needle valves are positioned in a 
paralel path to the solenoid valves, which allow the user to oontrol 
the inflation and deflation right at the panel. Manual control ls often 
oonvenient during start up and/or diagnostic testing of the 
operations. 

A large 4.5" pressure gauge instaled on the panel allows the 
operator to see read the downhole inflation pressure while making 
any manual adjustment, or to double check against other digital 
readouts from the SCADA system. 

While Baskl does not provide any pressure transmitters or pressure 
transducers, there are multlple locations on the control panel that 
are available for the user to insta" their own transmlltars to monitor 
the various pressures on the panel. Typlcatly, customers wil lnstan 
two different transmitters on the panel. One on the middle manifold 
block and one on the upper manifold block (see drawing for 
locations). The transmitter on the middle block would monitor the 
real !me Inflation pressure of the FCV. The transmitter on the 
upper block will monitor the Inlet pressure coming from the nitrogen 
regulator or manifold assembly. 

The oontrol is built on a powder-coated steel backpanel which Is a 
standard NEMA size backpanel measuring 27" tall and 17" wide. 
The panel has mounting holes for installation Into an enclosure or 

on a waN. 

Baskl, Inc. IT: (303) 789-1200 or (800) 552-2754 IF: (303) 789-0SOO 
Manufacturing/Shipping Address: 4002 S Clay St., Englewood CO 80110 

lnfoObnkl.com 

11 - @mt a 
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Appendix A-16 
 

Procedures for Operating a Modern Well 
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Appendix A-16 

 

Procedures for Operating a Modern Well  

 

Background: 

All Modern Wells are equipped with Baski down-well flow control valves.  These Baski Valves allow the 
IRSO to start, stop and change flow remotely using the process control system software - Delta V.  This 
section describes Modern 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 high and low flow setpoints and sets the maximum water level rise into 

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 of the well quickly.   Delta V will go into Rapid mode if loss of, level, pressure or flow 

information.   

g. Baski:   I-26 through I-36 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. 
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Baski Valve Start Procedure: 

1. Select the Baski Well to be started, note the white board in the control room for wells that are 
available for injection. Some wells are offline due to “other” constraints. The Barrier Ops 
clipboard (Seawater Barrier Daily Logsheet) is a good place to see what is running currently.  
 

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”. 
 

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 (I-29 – I-36 only, I-24 – I28 not applicable). 
Steps: 

- The MOV will crack open (appears on screen as light blue color) 
- 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) 
- A wait period will pass as the MOV valve opens 
- 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 1 sec or 2 
sec, Normal Pulse with 60 sec Normal Cycle). 

8.  
(Use “Coastal Seawater Barrier Daily” log to confirm normal timer settings.) 
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How to stop Modern 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 
 Record changes in well flow on the Coastal Seawater Barrier Daily Log Sheet 

 

There are three wells per site (K, B, H), each penetrating a different aquifer.  Note: The 
K well is OFF (MOV is red, Control mode is OFF and the well bladder is displayed in 
solid red).

Typical Baski Well Site screen shot.
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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.

 

 

032KO!fC3400 
- - - --

-- OFF ------- ---------- -- --------- -- ---------------------- -~ 
fl.OW 
R..0'4V_Ll~va 
R.ON_PR.S 

QK 

-ILE 

l ,1_34.20 .. 

400 
,pen • 
losed • 

1 

ftbgs 

Info; ' e,11 Cmdrol Se1 to FLO'W _LEVEL 

CONT,RO 
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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)

 

 

 

 

 

 

 

 

 

Well Flow Baskl Valve 
Rem01e 

FC3400 

Pulsing Open • 
Pulsing Closed • 

Info: We ll Contro l is set to OFF 
Waiting for Selection or Control Type 

CONTROL: --

032B01 FVT070 
Well Flow Baiski Vailve 

Info: Well Contro l Set to FLOW_LEVEL 

CONTROL: --

psi 
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ORANGE COUNTY WATER DISTRICT 
COASTAL SEAWATER B ARRIER DAILY LOGSHEET 

Pa11e of 
Date: BPS FLOW ■ Timer Settings (Dec 2008) I Time: BPS PSI I Normal Pulse / Normal Cycle 
Dav: 

FLOW SET POINTS -···· -··· Hand High Set Influent Inflation ,timers Flange Flange PSI Dis1>lay 
Well No. Flow 

Low High Water Level PointWL PSI PSI Pressure Set Pt. Level • ·~• 
~ 4F 3/30 

k 3/30 

25F " lilio.. 
LO = Leaks O1>en 

3/30 (Well will tend to increase flow over time until it reaches high 

LO 26H ' flow setpoint). 1/60 

26L LC = Leaks Closed 1/60 

LO 26K (Well will tend to lose flow over time until it reaches the low 1/60 

LO 27H flow setpoint). 1/60 

27A 1/60 

LO 27K 1/60 

28H 1/60 

LO 28A 1/60 

28K 1/60 

LO 29H - -.. - ~ 1/60 

LO 29A ,-ill I-• 1/60 

29K --. - -"' 1/60 

30K 1/60 

LC 30B 1/60 

30H 1/60 

LO 31H 1/60 

31B 1/60 

LO 31K 1/60 

32K 1/60 

32B 1/60 

LC 32H 1/60 

LO 33M 1/60 

34M 1/60 

35M 1/60 

36M 1/60 

Total Notes/Activity: 

Delta 
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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).   

 

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: 

 

.. 

-~ MOM --. ... 

K 

IC:) 

. ... .,... __ ,_ 

....., w-,c;..,,.,......_ .. M.OW.,J,.CV'I.&. 
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,...,,.,.. 
;fl. ... 

BO 
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l NU l'MII 

-- .. ,,,,.,. 

...... ~ _,. ... 
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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. 

 

Mlr20Mon202.3 
1355 1400 1405 1410 1420 14 25 1430 1435 1440 



 

210 
 

 

 

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. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

12PM 3PM 6PM 
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Appendix A-17 
  

Modern Well Airlift Backwash Procedures 
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Appendix A-17  
Modern Well Airlift Backwash Procedures 

 
I. Background 

 
Modern Wells are air-lift backwashed by a team of IRSOs to improve well efficiency.  Modern 
Wells are backwashed usually between 30 and 50 million gallons of water injected.  Depending 
on the well this could be a few weeks or a few months.  A District owned high-pressure trailer 
mounted air compressor is used to charge the wells air-line and lift water from the well. 
 

II. Definitions 
 

 

 
 
 
 
A closer look is shown on Figure II on the following page. 
 
 
 
 
 
 
 
 
 

Figure I Modern Well components identified. A Magnetic flow meter (station mounted local display 
visible above and to the right of the meter).  B Motor operated butterfly valve (MOV). C  Well-head.  D 
Discharge butterfly valve (manually operated). E Discharge sample spigot. F Storm drain catchment 
basin. G Air-vac. 
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Figure II Details of a Talbert Barrier Modern Injection Well well-head.  A Magnetic flow meter.  B 
Injection influent flow sample spigot.  C ¼-inch diameter stainless steel tubing used to trickle continuous 
flow into the gravel feed tube and the camera tube to prevent stagnation and biological growth.  D 
Injection influent air vacuum and release valves (2-inch diameter).  E Motor operated valve (MOV).  F 
Gravel feed tube.  Cap is ported to receive ¼-inch stainless tubing for trickle flow and a 1-inch air vacuum 
and release valve.  G 4-inch diameter camera tube.  Camera Tube cap is ported to receive ¼-inch stainless 
tubing for trickle flow, 1-inch air vacuum and release valve and level sensor cable.  A level sensing 
transducer is submerged below the static water level inside the camera tube. The level sensor cable is 
visible leaving the camera tube and connecting to a level indication transmitter (LIT).  H LIT with local 
injection level display.  local injection level displays at all Modern Well sites have been disabled and the 
display box painted black. I Pressure indication transmitter (PIT) with pressure gauge. J Backwash 
discharge air vacuum and release valve (2-inch diameter).  K Backwash discharge manual butterfly valve.  
L Baski Valve influent and effluent ¼-inch stainless steel tubing connecting a nitrogen cylinder to the Baski 
Valve. M Well-head eductor spool. 
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III. Modern Well Air-Lift Backwash Procedures 

 
 

1. From Delta V workstation place well in OFF ,set timers to 10/30 

2. Open discharge valve on backwash piping line manually (Figure I, D) (Figure II, K). 

3. After ½ hour measure by hand the static water level and record it on the Air-Lift 
Pumping worksheet (Figure III).  This form can be found electronically at 
H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Talbert 
Barrier Operations and Maintenance Manual\Forms\Air-Lift Pumping Worksheet. 

 
 

4. Remove ¼-inch stainless steel bleeder tube from gravel tube cap.  Ensure that the cap 
on the gravel feed tube is tight with Teflon pipe dope.  On the camera tube cap If 
applicable, shut off flow and disconnect bypass filter hose (see Appendix A-7). 

Figure III  Air-lift Pumping work 
sheet.  This form can be found at 

 H:\OCWD\Operations\Water 
Production\Water Production 
Shared\WaterProd\Talbert 
Barrier Operations and 
Maintenance Manual\Forms\Air-
Lift Pumping Worksheet. 

 

 

Well 

Date 
Initials 
Votume 1....-, in 110 
R9COY91Y Minutea __ 

Air-Lift Pumping WOlk&heet 

~ 

~ 

AlrtftOnl)' 

Company --
% AJr11n• static auGn.r;.,,c. 

760VHP 
-l'n 

n,,e --~ Dll!>loY~---

DoloV=== 
s:'"w~J.: -------~ •c-_.,> 

51otlc--(")• + (II) 

m:a;;; rm ,rm., iJ 

r·-··-··-··, 
X 100.0 • • ·-··-··-·· , 

+ U1•__,..·---(bop) -- ---ObHrved Gauge PrNaure RNcilniia 
b<eak CNef pressure (bop): 
--ting pressun, (oP): 

pslolf 

------::: ---------------
-pol :::::::::::::::::::::::::= 

~-(op): > .. 
Alrhlqlh(II): ________ .. DlwdcMn_ 

• ( J .. 
t• ::::::::::~:; . .. ■ .......... ....,IMI 

Alr11ne Submergenc:. wtJ; Xirtitilng 
Alrh Length (II): ft. 

Alrlift pt,mplng water leYII: •• .------..:,t 
I ft.• IIDM!ged·h-·.ftlg 

% Airline SubmelgetlCI WiilleWiij 

+ (II) X 100 •l._ ____ _, 
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Remove cap from camera tube and carefully remove transducer, spool transducer 
cable neatly and store close by. 
   

 Important Note:  Modern injection wells utilize either 1) a flush-tread dedicated 2-inch 
air-line or 2) the camera tube to achieve the submergence required to air-lift pump each 
modern injection well.  Table 1 below shows the current modern injection well air-line 
schedule for the Talbert Barrier System.  Slightly different airline manifold assemblies are 
used to prepare each type of Modern Well for an air-lift back-wash.  The airlift control 
manifold (airhead), shown in Figure IV, is utilized to air-lift backwash both types of well.  
 

Table 1 

3-inch camera tube 2 -inch Dedicate Air-line 

I-26H I-26K I-26L I-27A 
I-27H I-27K I-28A I-29A 
I-28H I-28K I-30H I-30B 
I-29H I-29K I-31H I-31B 
I-30K I-31K I-32H I-32B 
I-32K  I-33M I-34M 

  I-35M I-36M 

 
 

 
 

5. If the well utilizes the camera tube for backwashing, a 4-inch by 2-inch reducer/tee is 
used with the airhead  (the camera tube upsizes from 3-inch to 4-inches in diameter 
just below ground surface).  Figure IV shows the reducer/tee assembly.  Just below 

Figure IV Airlift control manifold 
(airhead).  The airhead is used to 
control the delivery of high-
pressure air from the air 
compressor into the well through 
the air-line.  

-------------- -------
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ground surface the camera tube reduces from 4-inch to 3-inch .   Thread the 
reducer/tee to the camera feed tube, use 36” pipe wrench to secure.  Carefully spin the 
airhead onto the reducer/tee as shown in Figure V.  Secure tightly using the 36-inch 
pipe wrench.  

 
 

 
 

Figure V  Image of 4-inch by 
2-inch reducer/tee.  When 
using the 3-inch camera tube 
as an airline, this Reducer/tee 
is used to connect the 
camera tube (air-line) to the 
airhead. 

Figure VI  Airhead 
attached to the top of a 
typical 3-inch camera tube 
using the reducer/tee.  
Note the location of 
pressure gauge. 
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6. Connect airhead to camera tube or dedicated 2-inch airline and spin 2” air hose 
hammer unions onto airhead, hammer to tighten.   

7. Bring the free end of the air hose to the airhead and connect free end of the whip 
check safety restraint from the airhead to the air hose. 

8. For well utilizing the 3-inch camera tube airline, thread the pressure gauge into the ¼” 
ball valve as shown if Figure VI.   

 
Figure VII  Image of injection well I-32H being prepared for air-lift backwashing.  A. airhead attached to dedicated 
2-inch air-line and secured using safety retention cable.  The airhead muffler (used to suppress sound during 
venting) is out of view.  B. 3-inch camera tube (4-inch above ground) with water level transducer removed and 
neatly spooled (along the left margin of image), cap secured, 1/4-inch bleeder tubing removed and valve closed.  
C. Gravel feed tube, ¼-inch bleeder valve and ¼-inch valve below the 1-inch plastic air valve should be closed prior 
to backwashing.  D.  Flange pressure sensor PIT 3425, close ¼-inch valve below sensor prior to backwashing. 

A 

B 

C 

D 
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9. Close ball valve to flange sensor (PIT3425) and close valve on pressure indicating 
transmitter 3425. 

10. Return to the airlift pumping worksheet (Figure X-1).  Complete the rest of the sheet to 
obtain the airlift pumping water levels and percent submergence. Use hand level for 
calculations.  Obtain depth of airline (Flush thread 2” or camera tube depth) from as-
built drawing.  Calculate break-over pressure required from worksheet. 

 
11. Recheck all fittings, unions and adapters and confirm that all are tight and secure.  

Confirm that discharge valve is open.  
12. Remove Victaulic blind flange from discharge piping for wells I-26H, L, K.   
13. Start and warm up air-compressor (see section IV of this appendix).  Slowly open valve 

on air compressor and charge air hose to air head fitting.  Airhead fill valve should be 
in the closed position.   

14. Slowly open airhead fill valve to the required break-over pressure.  When break-over 
pressure is obtained the gauge reading at the surface will dip back 8-10 pounds.  
Slowly open the valve to attain the required break-over. 

15. When the water reaches the surface and exits the discharge airgap. The air 
compressor will regulate the amount of air required to maintain flow. 

16. Once airlifting recheck fittings, valves, and hoses.  If there are any leaks of air or water 
secure/close follow shut down procedure and correct leak. 

17.  During air-lift 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 settable solids) and record parameters on NPDES discharge form (Figure VIII).  
This form is located at: H:\OCWD\Operations\Water Production\Water Production 
Shared\WaterProd\Talbert Barrier Operations and Maintenance Manual\Forms\NPDES 
Monitoring Form 2016.  

18. To shut down the air-lift backwash operation, depressurize the system by opening the 
vent on the muffler. Secure air flow from the air compressor and keep the valve open 
on the air head.  Vent off air from well and air-line.  Confirm system is depressurized.  
In the case of a 2-inch dedicated air-line open the ¼-inch ball valve on the air head 
assembly and feel / listen for venting air.  In the case of a camera tube air-line confirm 
the system is depressurized by cracking open the same ¼-inch ball valve on the air 
head assembly.  Note: On the 2-inch dedicated air-line system the camera tube cap 
must be vented prior to removal by opening the ¼-inch ball valve tapping the top of the 
4-inch cap. 
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Figure X-7 Image of NPDES Discharge Monitoring Form.  This form can be 
found at H:\OCWD\Operations\Water Production\Water Production 
Shared\WaterProd\Talbert Barrier Operations and Maintenance 
Manual\Forms\NPDES Monitoring Form 2016. 
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IV.  Air Compressor Operation 

In February of 2011 the District purchased a 200 psi 750 cubic foot per minute Ingersoll Rand 
trailer mounted air compressor to conduct routine “in-house” air-lift backwashing.    

To start the compressor: 

 Open door to expose compressor control panel, see figure below. 
 Locate the turn dial in the center of the panel.  Turn the dial from the red square with 

white “O” to the indicator with the green square with the white “I”. 
 Wait one minute  
 Turn the dial to the right and hold until the engine starts 
 Release when the engine starts. 
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 Monitor gauges, look for irregularities.  If irregularities are noticed, shut down the 
compressor and notify your supervisor. 

 Once the engine warms up, the RPM will drop about 200. 
 Once the RPMs drop, engage the service air toggle switch (see figure below, switch is 

identified as “A”).  Th engine will idle up briefly and then idle back down (2 minutes). 
 At this point the compressor is ready to deliver air to the injection well. 

To stop the compressor: 

 Turn the dial from the green square with the white “I” to the red square with the white “O” 
(see photo below) and let the engine cool down. 

 

 

Control panel for the OCWD 
portable air compressor used to 
conduct routine air-lift backwashing 
at Modern Wells. The “service air” 
toggle switch (described in starting 
instructions) is identified by the “A” 
and red arrow.  If the IRSO sees 
any irregularities with the gauges 
on this panel, the compressor is to 
be turned off immediately and the 
supervisor notified.  
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V. Breakdown and Securing Modern Well Backwash Operation 

After the air-lift pumping is complete the IRSO completes the above cited instructions of 
air-lift backwashing, in reverse order, ending with restoring Delta V operational status and 
Baski Valve timers. 

  

Pictogram on the inside panel 
of compressor panel door 
explaining compressor start-
up procedures. D -

tt1HIOOM"-C 
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Ask Hank! 

by Henry Baski 

Air-lift after Hydrofracturing 
Most of us know air-lifting works as 

a pumping method for produc-
ing water from a well. One of 
its advantages is that it can 
handle pumping sandy 
water. When used after 
hydrofracturing, air-lifting is 
ideal for pumping the well to 
clean it up and confirm its 
success. Nevertheless, how 
air-lifting works and its char
acteristics are generally 
viewed as "black magic." 
This article lifts the secret of 
air-lifting. You might want to 
save it and the accompany-
ing reprinted "Air-Lift Pumping" 
table, where my efforts to 
understand and quantify a1r-
lift pumping are summa-
rized. 

The basic principle of 
air-lift operation is that the 
aerated column exerts less 
pressure than the static 
submergence. In other 
words, air- lift pumping 
replaces the static submer
gence with less pumping 
submergence. Air-lift pro
duction is a function of the 
annulus area and the ratio 
between pumping submer
gence and air pipe depth in 
percent (see table). 

For example, we may 
replace 200 feet of water 
submergence with an aerat
ed column of air and water 
plus friction loss equivalent 
to 80 feet of water submer
gence. This results in a 
pumping drawdown of 120 
feet. To maximize the water 
production, the air pipe O.D. 
is chosen to be 1 /3 the 
inside diameter of the cas
ing. For a 2" inch injection 

Air -

pipe, I recommend that a 1/2" nominal 
pipe be inserted for the air and a com
pressor capacity of 120 cubic feet per 
minute be used. For a typical single
stage air compressor having an out
put of 120 psi, the 1/2" pipe can be 
installed to a depth of 260 feet below 
water level. 

installed with the 1/2" pipe can meas
ure the exact pumping water level. The 
1 /2" air pipe can be simply a continu
ous length of polyethylene pipe mount
ed on a reel. This makes the operation 
quick and easy. An extra tee at the top 
of the 2" piping can accommodate the 
1 /2" polyethylene pipe. There are vari
ous options for sealing the 1 /2" pipe 
where it enters the tee. 

The pumping water level can be 
determined from the air pressure at the 
top of the air pipe. It works just like an 
air line for measuring water levels ; 
however, it is not an exact water level 
determination due to the friction loss of 
the air going down the air pipe. An air 
line or down hole pressure transducer 

Jfun.i, 

Hank Baski may be 
contacted via e-mail at editorial@ 
woridwidedriliingresource.com 

-AlrPopt 

/ Well 

A•r -.... .nc1 
w ••• , 

Ground t.vel 
(Gl) 

Static w,,., 
lAvet 

(SWU 

Pumping 
Water 
ltvel 

(PWL) 

Pumpi"9 s_,...,._ 
(PSI 

Air Pipe 
Depth 

(APO) 

Air-Lift Pumping 

Approximate Air-Lift Pumping Capacities (gpm) 

opt 
Nomin,oi 

1/2 
314 

1 
1-1,? 

017 
04 
I 
3 

Pipe Pope 
Nomln>l Nominlll 

S11e 
2 
l 
4 
5 
e 
8 

10 
12 
14 
1G 

s, .. 
112 0 5 5 
3/4 2.5 15 

5 28 
1- IU 7 5 50 
1-112 12 BO 
2 25 150 
2-1t2 50 300 
4 7S '50 
4 90 500 
5 100 800 

A.Ir Compressor Requirements 

• 

Air 
Comp,essor 

o.n--v 

0.8 
14 
3 

1 I.◄ 
◄ 

12 
20 
31 
77 

H 3 ◄ 
S 1 

8 13 18 

15 25 
40 65 
75 125 

uo 230 
~25 370 
•SO 720 
800 1300 

1200 1950 
'1700 2900 
2400 3900 

: ~ ~~ 
175 ◄70 
320 740 
520 1100 

1000 1900 
1800 3000 
2700 4000 
4000 5100 
5500 6600 

• Pres ur1 ra1w,g IPS!) must te 20¾ grearcir than lhe !latic Submergence (PSI( 

• Vtllunl41 r•~ng (cfm 01 cubic feel per mtnul•I must equal 01 exceed w luu 
!tom et>ow table for hydrdogy tcsllng If the water productloo su rgcs I e. 
v■r,es on IJIIT1 rate than• GREATER elm rs needed. On Iha othe, hand well 
devel01'fl'\enl b')' aw-b~ pu~ng rs ennanced by 1urgiog, theref01e ■ LOWER 
cfm is desired for part of the development ~rlod. 

• Pumi:.-<no MJbmeroence "- ~ tAPD - P'M..J I N'D 

• StatJa Submergence (PSI) • APO . SWL 

l:lSllL t roct of waler = 0 433 psr 
1psl"231 feet ofwal eo 

15116 South Robb Wq • Dtnv•r. C<>lor.ado 80232 USA 
Phone 1-JOJ-1&9-1200 • 1·IOO-S5-8ASKI • FAX 1•303-789.0900 

www.bask1.com 
inl~kl.oom 

JULY 2005 61 



 

224 
 

 

 

 

Appendix A-18 
 

Baski Valve Nitrogen Cylinder Replacement – Standard Operating Procedures 
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Appendix A-18 

Baski Valve Nitrogen Cylinder Replacement – Standard Operating Procedures 

During the monthly Modern Well profiling site visit note the cylinder pressure in the Baski Valve 
nitrogen cylinder. If this pressure is low in the cylinder which is in operation, make a comment 
and note in the shop on the white board that this needs to be changed.  

When a nitrogen cylinder in the Baski instrument cabinet drops to 400 PSI or less; it needs to be 
replaced. A spare cylinder is stored in the Baski cabinets and can be switched out with the 
empty one. To change the cylinder, the 70/70 pulse timer settings in Delta V must be set to zero 
seconds for all wells running on the nitrogen supply at the individual well site. Call a coworker or 
control to set timers to zero on the Delta V system for the well to be worked on. After the timers 
are set to zero the valve to the instruments and from the cylinder are closed then the connection 
from the regulator to the cylinder can be loosened to bleed off pressure in the hose before 
removing the regulator from the cylinder. Swap cylinders and reconnect the regulator to the 
fresh cylinder and open the cylinder valve and the instrument valve. Call a coworker or control to 
reset timers to their original settings.  

Return to plant with the empty cylinder and have Janice Kovacevic order a replacement cylinder 
that will be taken back to the well site and placed into the Baski cabinet as the new spare after it 
is delivered. Normal operating pressure is approximately 225 psi on regulated side. 
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Talbert Barrier Deficiency List 
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Note:  This Talbert Barrier deficiency list can be found at: 

H:\OCWD\Operations\Water Production\Water Production Shared\WaterProd\Barrier\Talbert Barrier Deficiency List 

 

 

 

 

 

 

 

Importance Location Issue Potential Remedy Concern
I-1 Hole in Lambda casing at approx. 347', Beta & Talbert communicate Operate all zones simultaneously unable to control flow underground
I-2 All screens appear to be cemented Replace well (OC San Property) Poor injectivity
I-3 3-inch pipe stuck at approx. 260'(Beta), cemented screens Replace well (OC San Property) Poor injectivity
I-4 Alpha gravel feed tube (GFT) empites quickly, Talbert GFT cemented, T-A-L communicate Monitor and replenish gravel in Alpha often,  inject into all zones simulatenously Development of a sink hole
I-5 Seal integrety issues, communication between multile zones. Operate all zones simultaneously unable to control flow underground
I-6 Seal integrety issues. Alpha comminicates w/surface.  Talbert communicates with Alpha. Operate all zones simultaneously unable to control flow underground
I-7 Lambda casing is not plumb, Talbert and Alpha communicate. Operate all zones simultaneously unable to control flow underground
I-8 Vault hatch loose (well requires lane closure to access), vault floor leaks, multi-zone communication Replace vault hatch lid, do not operate well unless necessary unable to control flow underground
I-9 Well seal issues - multi-zone communication, vault takes on quite a bit of seepage flow Operate all zones simultaneously, monitor flood alarm, swapout sump pump a lot unable to control flow underground

I-10 Hole in Lambda GFT at approx 70', seal integrity issues resulting in multi-zone communication. Monitor and replenish gravel GFT, operate all zones simultaneously unable to control flow underground
I-11 Seal integrity issues, communication between multiple zones, cement in Alpha below perfs at  183' Operate all zones simultaneously unable to control flow underground
I-12 Seal integrity issues, communication between zones, Lambda cemented, obstruction in Beta at 245' Operate all 3 zones simultaneously, unable to remove obstruction at 245' Beta. unable to control flow underground
I-13 Seal integrity issues, multi-zone communication, cement in Talbert 88', Alpha 163',  250' Beta Operate all zones simultaneously, able to core through Talbert cement unable to control flow underground
I-14 Seal integrity issues, multi-zone communication,  Contractor left 3" fish starting at  217' in Beta well Operate all zones simultaneously, the fish resricts injectivity in Beta unable to control flow underground
I-15 Seal integrity issues, multizone communication.  Lumber stuck in the Beta casing at 321'. Operate all zones simultaneously unable to control flow underground
I-16 Seal integrity issues, multizone communication.  Rock up to 2' in diameter found in Lambda well Operate all zones simultaneously, airlifted 2" rocks as best we could, unable to control flow underground
I-16 This vault developed an explosive atmoshere in 2005 due to methane intrusion along conduits Sealed conduit annualt space to eliminate methane intrusion unable to control flow underground
I-17 Seal integrety issues, communication between multile zones. Operate all zones simultaneously unable to control flow underground
I-19 Seal integrity issues, multizone communication.  Operate all zones simultaneously unable to control flow underground
I-20 Seal integrity issues, multizone communication. Cement air-lifted out of Talbert casing Operate all zones simultaneously unable to control flow underground
I-21 Lambda is only casing in the nest   Talbert & Beta do not take appreciable flow
I-22 Bent packer at 240' in Lambda that challenges rehab contractors also video camera lost at bottom Operate all zones simultaneously
I-23 Seal integrity issues, multizone communication.  Operate all zones simultaneously
I-24 I-24 Both (2) downwell flow control valves failed, well off-line until GWRS expansion is complete Once accesible for a contractor, these valves will need to be pulled and repaired
I-25 No known issues at this time
I-26 I-26 H,L,K leaky sole plates Do not operate wells on flow and pressure.  This is a design flaw
I-27 No known issues at this time
I-28 No known issues at this time
I-29 No known issues at this time
I-30 Well operates fine but could do more flow if lateral pipeline was to be upsized
I-31 K zone has a minor nitrogen leak in the baski valve system downwell Spend a little bit more in nitrogen for this well
I-32 Well operates fine but could do more flow if lateral pipeline was to be upsized
I-33 No known issues at this time
I-34 No known issues at this time
I-35 No known issues at this time
I-36 No known issues at this time
D-1 Pump is operating with slightly elevated vibration Plan a project to have the pump pulled and overhauled after final expansion
D-3 No known issues at this time
D-4 Adjacent blow-off valve buried unable to blow -off pipeline at D-4
D-5 Fish (old pump and pipe) lodged in well above perforations at cocentric casing reduction Motor disconnected at panel, contractor tried to pull (w/ 50T) fish multiple times Geology considering use as a monitor well

Note: Most legacy vault concrete is spalling with visible rebar is some vaults.

Importance Material Issue Potential Remedy Concern
CML approx. 1/2 of  system is unlined  CML and reacts unfavorably with GWRS water to clog wells Remove all loose mortar and epoxy line the pipeline. Pipe rupture, rapid well clog
CCP approx 1,000 ft of CCP from the 1960's at intersenction of Ellis @ Ward, very aged. A design is completd to replace all CCP in system.  OCWD Engineer - Fernando Pipe failure potential
AC approx 2,200 ft of AC pipe in Ellis between I-6 and East end of Barrier. A design is completd to replace this AC pipe run.  OCWD Engineer - Fernando High velocity may cause pipe to break
AC approx 100 feet undersized pipe crossing Talbert Channel Upsize pipe - may require jack and bore installation High velocity may cause pipe to break
DI approx. 1/3 of Barrier system is ductile iron and has never been inspected, pipe approx 15+ years old. Video inspect ductile iron pipeline - no easy camera access has never been inspected - 15 years old

N/A Mainline blow off valve at I-17 is leaky. Do not operate accumulation of material in pipe
N/A I-2, I-7, and I-12 latreal valves at the main leak in the fully closed position. Secure flow from inside the vault  at splitter box or well head 3" butterly valves. Could dribble water onto the Ellis Ave.

Note: CML = cement mortar lined steel pipe
CCP = concrete cylinder pipe
AC = asbestos cement pipe
DI = ducile iron pipe

Injection Wells

Distribution Pipeline

Talbert Barrier Deficiency List

m 

• 
I 
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Procedures for Bringing the Barrier Back On-line 
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Appendix A-20 

Procedures for Bringing the Barrier Back On-line 

 

Background: 

During normal plant production, the GWRS Barrier Product Water Pump Station (BPWPS) is designed to 
deliver up to 32 mgd with a sustained discharge pressure of 60 psi leaving the campus.  The BPWPS 
supplies pressure to all 36 Talbert Barrier Injection Well Facilities.  Pressure at the well-head is a function 
of elevation.  GWRS treatment plant has been expanded to a peak production capacity of 130 mgd.   

Water inflow into the GWRS System can sometimes vary throughout the day and sometime require the 
IRSO to make adjustments to the well field. When the GWRS treatment plant production rate needs to be 
lowered below the current output of the BPWPS, wells will need to be secured and/or adjusted 
downward.  Well flows should be restored to previous run conditions (flows, timer settings) when the 
plant rate is increased.  Ideally, Legacy Wells will be the last to be secured.   

In general, when responding to plant flow changes, it is best to select wells with the least amount of 
impact to the M-26 water levels.  Wells that inject into the Main aquifer such as Modern Wells “K” and “B” 
zones.  Additionally, because Legacy Wells are not fully automated, it is best to try and adjust Modern 
Wells first before selecting any Legacy Wells to adjust. 

Responding to a GWRS Treatment Plant Reduction in Production 

Modern Well sites I-26, through I-36 well sites are good candidates for rate changes.  Injection rates at 
individual wells can change daily.  It is important to communicate and document well flow rate changes.  
The IRSO documents and shares daily flow rate changes on Costal Seawater Barrier Daily Log Sheet 
and the white board in the GWRS control room.  It is important to share which wells are online and which 
wells can be secured or lowered during plant flow dips. 

Flow adjustments for Modern wells I-26 through I-36 are done using Delta V.  Modern Well start and stop 
procedures are all uniform regardless of location. Modern Well start and stop procedures are  the focus 
of this section.  To aid in understanding, important Modern Well terminology is defined below. 

Definitions: 

a. FV7070:  Nitrogen gas Flow Baski Valve.  The water flow to each well is controlled by the inflation 
level of the Baski Valve.  Nitrogen gas (N2) is supplied 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. Pulse:  Set time (in seconds) that FV7070 (Baski Valve) will OPEN or 
CLOSE per Cycle. 

c. Cycle:  Wait time (in seconds) before next Pulse OPEN or CLOSED of Baski Valve (FV7070) 
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d. 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.  Used when the well is idle. 
 

e. Rapid:  One of two timer modes for FV7070 (Baski Valve) operation. This mode is for shutting off 
the well quickly.  The IRSO selects “Rapid” if needed. 
 

f. Baski:   I-26 through I-36 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. 
 

g. Legacy:  I-1 through I-23 wells are equipped with Bermad valves.  Note:  Legacy wells should be 
controlled site by site; all well casing in a Legacy Well nest should be all ON or all OFF to prevent 
water flowing up the gravel pack. 
 

h. Bermad:  The type of pressure reducing valve (PRV) used on Legacy Wells. 
 

i. VOV:  I-24 and I-25 are equipped with this type of valve.  Well flow control is achieved using 
pressurized hydraulic (mineral) oil and a compressor. 

 

Baski Valve Restart Procedure: 

At the beginning of each shift, IRSOs should review notes from the GWRS Treatment plant 
operators and log entries for the current Barrier flow target and notes on the condition of 
individual wells. 

The IRSO should begin to re-start wells that were shutdown due to plant rate reduction 
when the AWPF Production Rate reaches 40 mgd and/or the Product Water Pump is being 
called for using the following procedure: 

1. Select the Modern Well to be restarted.   
 

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

 

5. Select “Confirm”. 
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6. Delta V will now send a series of commands to the well to fill the drop pipe of the well before 
allowing the Baski Valve to Open (I-29 – I-36 only, I-26 – I28 not applicable). 

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 during which the MOV 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”).  If the failure 
repeats, try a faster setting like 15/30, if failure persists 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 1 sec or 2 sec, Normal 
Pulse with 60 sec Normal Cycle). 

 
8.  (Use “Coastal Seawater Barrier Daily” log to confirm normal timer settings.) 

 

 

How to stop Modern Well and change the form to current 

Target Wells

First off to Last Off
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Total flow (gpm) by well site for the Target Wells:  I-29, I-30, I-31 and I-32.

 

There are three wells per site (K, B, H), each penetrating a different aquifer.  Note: The 
K well is OFF (MOV is red, Control mode is OFF and the well bladder is displayed in 
solid red).

Typical Baski Well Site screen shot.

 

2:52:31 PM .1J 

12/17/2008 
2:52:31 PIii 

WELLS 1..23 WELLS24..25 
F E I 0 
L M " , 2 3 • 0 E T 
0 R R Talben Alpha BHa Lambda Total gpm 
0 G u Well/I p,l gpm psi gpm psi gpm psi gpm by Site 

0 F K Total gpm 0 
R Well# ps; gpm psi gpm by Site 

• 1-24 52 1055 52 0 1055 
• 0 0 1-01 5 88 4 92 6 161 4 97 438 • 1-25 52 0 0 
0 •• 1-02 0 0 1 0 1 0 0 0 1 
0 0 0 1-03 1 0 .o 0 1 0 0 0 1 

WELLS 2632 

0 1-04 7 59 5 171 7 178 6 140 548 
0 0 • 1-05 2 0 4 300 5 221 6 168 689 
0 • • 1-06 4 11 5 199 4 255 8 110 574 
0 0 0 1-07 4 132 5 132 4 47 5 46 357 

H L K Total gpm 
Well # p,l gpm psi gpm psi gpm by Site 

1-26 46 159 46 334 44 267 760 

• • • 1-08 1 1 1 1 1 1 0 1 2 

• 0 • 1-09 5 48 6 176 6 88 5 85 398 
0 0 0 1-10 6 33 8 190 8 119 8 50 391 
0 0 0 1-11 5 94 4 241 6 80 414 
0 0 0 1-12 4 77 6 298 6 224 599 
0 0 0 1-13 4 25 7 312 6 158 5 107 603 

H A K 
Well # psi gpm psi gpm psi gpm 

1-27 42 455 42 801 42 0 1256 
1-28 43 220 42 912 
1-29 42 534 42 251 1305 

K B 
Well # psi gpm psi gpm 

0 0 0 1-14 3 29 7 261 8 46 336 
0 0 0 1-15 5 29 7 58 4 30 6 33 151 
0 0 • 1-16 2 0 4 93 5 112 206 
0 0 0 1-17 1 247 4 194 5 116 558 

1-30 23 0 21 981 1627 
1-31 22 0 21 1392 
1-32 22 0 21 

0 0 0 1-18 1 0 7 198 9 42 240 WELLSJJ-36 

0 0 0 1-19 7 285 5 56 341 
0 0 0 1-20 6 142 8 141 6 123 405 
0 • 0 1-21 9 116 116 

0 TOTAL GPM 
0 1.23 7994 
0 

Well ll 
,~,. 1055 R ... ,, 9489 

• • • 1-22 4 317 5 113 430 0 0 ,,_,. 1494 

• • • 1-23 7 93 5 102 195 0 • Well• TOI 20032 

• • Pmpflow • SEB 20702 
• 0 

..,...,Pumpa 20690 
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CONTROL: -
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FV7070 
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ft bgs 

Info: W ell Control Set to FLOW_LEVEL 

CONTROL: -
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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)

 

032KO!fC3400 -- - - -- ILE 

-- OFF ------- ---------- ------------ -- --- -------------------- -~ 
l ,1_34.20 .. ftbgs fl.OW 

R..0'4V_Ll~va 
R.ON_PR.S 

QK Carai I 

400 
,pen • 
losed • 

1 
Info; ' e,11 Cmdrol Se1 to FLO'W _LEVEL 

Nse Tirne Iii s 

C)ictellme - s 
Normal Pulse Active 

F0400 
Pulsing Open • 
Pulsing Closed • 

Info: Well Control is set to OFF 
Waiting for Se lection of Control Type 

CONTROl: --

CONT,RO 

032B01 FV7070 
Well Flow Baski Valve 

~O'U.00 

~'.f1t ut; Enab 
l"'Fiii=Aiarm= - -----,,r-:, U.,..,W"'MIING==--,- @ 

m lu WARNl«i D 
l11~J,I-Jt;~; 

Ftst °" c-
"" ' 

Dl~J(1'.l:i!l':'; 

h£RROR r MSTATUS El.OCK_ERR 

Module OK 

Info: Well Contro l Set to FLOW_LML 

CDNTROl: --

psi 
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Steps 1-5 for starting a Baski Well

(Timers and flow setpoints may                                  
vary for individual wells)

 

 

 

 

 

 

 

FLOW_LEVEL -

Info: Setcing Well Control to FLOW_LEVEL 
Info: Fillling Drop Pipe for 45 sec. Time remaining: 42 sec 

CONTROL: iiHiiitii• 
Info: Setting Well Control to FLOW_LEVEL 
Info: FIiiing Drop Pipe. Waiting for Flow<= 10.000 GPM 

CONTROL: iiHl!foi 
Info: Setting Well Control to FLOW_LEVEL 
Info: Fill Rate Stabilization for 20 sec. Time remaining: 15 sec 

CONTROL: 80,IB1ii 

N2 

FQ3400 

111111'111 MGal 

PIT.3405 

PSH7045 

l~1 -

F10400 
,-- II GPM 

I ..-0 ---~ 
I 

PSL7045 

PIT11f3ll c- pg c;=~:::=- ps 

FV7070 

~ 
PIA.SE OPEN 

FV7070 

:r.. 
PIA.SE OPEN 

ll3420 

F0400 
Pulsing Open O 
Pulsing Closed • 

fl bgs 

I 
Info: Well Control Set to FLOW_LEVEL 
Info: Flow required 220 ypm. Current Flow: 0 gpm. 

CONTROl: lh·@HBI 
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Appendix A-21 
 

Contact List of Important People 
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Appendix A-21 

Contact List of Important People 

 

Pipeline leak:  OCWD Engineer - Fernando Almario - office: (714)378-8220 Cell: (714)721-6380 

 

Baski Valve:  Baski Engineer - Nick Hemmingway - office: (303)789-1200 Cell: (303) 901-5559 

 

CLA-VAL:  Field Technician - Lance Phillips - Cell: (925)519-2154   lphillips@cla-val.com 

 

Utiliquest/USA:  Field Technician - Luis Castro - Cell: (714)829-9792    

 

Bermad Valve:  Multiquip. Field Tech. - Travis Murdoch - Cell: (559)223-8728 Travis@muniquipllc.com 
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ORANGE COUNTY WATER DISTRICT (OCWD) 
Primary Contact: 
Derrick Mansell, Operations Manager ...................................................................................... 714-378-8203 
 Cell:  714-512-1082 
Tony Carreira, Chief Plant Operator. ........................................................................................ 714-378-3241 
 Cell:  949-290-4472 
   
Paula Bouyounes (chemical emergencies) ............................................................................... 714-392-2294 
 
24 Hr. Number: 
Operations Control Room ......................................................................................................... 714-378-3240 
Operations Control Room Emergency ...................................................................................... 714-378-3300 
 
If no answer above: 
Operations Supervisor’s Cell Phone .......................................................................................... 714-336-6622 
Derrick Mansell, Operations Manager ............................................................................. Cell:  714-512-1082 
Tony Carreira, Chief Plant Operator ................................................................................. Cell: 949-290-4472   
 
In Emergency, if no answer above: 
Mehul Patel, Exec. Director of Operations/GWRS........................................................... Cell:  714-822-4205 
(GWRS/GAP always notify) 
John Souza, Oper. Shift Supv. .......................................................................................... Cell:  714-244-5851 
Steve Clark, Oper. Shift Supv ........................................................................................... Cell:  949-705-7110 
Rusty Sutton, Oper. Shift Supv ......................................................................................... Cell:  949-412-2349 
Craig Liebzeit, Oper. Shift Supv ........................................................................................ Cell:  562-761-1841 
Bob Phillips, Maintenance Manager. ............................................................................... Cell:  714-274-3074 
Robert Raley, Process Control/System Manager ............................................................. Cell:  714-321-4745        
Scott Brandon, I&E Supervisor ......................................................................................... Cell:  714-321-4567        
John Bonsangue, Principal Hydrogeologist ...................................................................... Cell:  714-329-6184 
(GWRS/GAP pipeline always notify)  
Scott Davidson, Distribution & Injection Well Supervisor ............................................... Cell:  714-766-9375 
Fernando Almario, Engineer (GAP only, leave message) ................................................ Cell:  714-721-6380 
 
OCWD Operations is responsible for calling the contacts listed below with a first heads-up call when OCWD first 
learns of a planned shutdown.  Then, call them a second time when a date and time is fixed for the actual 
shutdown.  Of course, when there is an emergency shutdown, call everyone immediately to give them as much 
time as possible to ready themselves. 

GWRS END USER CONTACTS  
(FPW Q off to Forebay) 

 
City of Anaheim Canyon Power Plant (CCP) 

Primary Contacts (always call all numbers): 
Ron Hoffard (rhoffard@anaheim.net) ......................................................................... Office:  714-765-4536 
 Cell:  714-478-1256 
CCP Control Room, days, M-F (leave message if no answer) ................................................... 714-765-7480 
Anaheim Water Operations Dept. ............................................................................................ 714-765-4560 
City of Anaheim 24hr call center .............................................................................................. 714-765-5109 
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City of Anaheim ARTIC Transportation Center 
Kevin Miako (kmiako@anaheim.net)............. ......................................................... 714-765-5176 ext. 5807 
Jason Davis (jdavis@articmgmt.com)................................................................................ ...... 714-790-4101 
EVA Montejano (emontejano@articmgmt.com)........................................................ ............. 714-790-4102  
(Alternate to Jason) 
Dion Beckton (engineering@hondacenter.com)......................................................................714-704-2480 

 
OCWD Forebay Operations 

Don Houlihan, Recharge Operations Supervisor ...................................................................... 714-378-3355 
  Cell:  714-553-5202 

 
GREEN ACRES END USER CONTACTS 
Orange County Sanitation District 

24-hour number: 
Operations Control Room .......................................................................................... Plant 1 - 714-593-7025 
 Plant 2 - 714-593-7625 
April Frost, CPO Plant #1 ........................................................................................................... 714-593-7023 
 Cell:  714-887-9533 
Jon Bradley, CPO Plant #2 ......................................................................................................... 714-593-7600 
 Cell:  714-686-4399 
Jim Spears, Operations Manager .............................................................................................. 714-593-7081 
 Cell:  714-478-3159 

 
City of Newport Beach 

Secondary Contact: 
Tim Merrill– Water Production Operator ............ ........................................... 949-718-3423/949-933-5761 
Paul Heydorff – Water Production Operator.......................…………………. . 949-718-3424/cell:949-283-7439 
Jim Puglisi – Water Production Operator............................................... ..  949-718-3427/cell:714-309-2158 
 
Primary Contact: 
Landin Miller – Water Production Supervisor .......................................................................... 949-718-3422 
                                                                                                                                                                   949-644-3011 
                                                                                                                                             Cell Phone:  949-400-3216 
                                                                                                                        E-Mail:  lmiller@newportbeachca.gov 
 
Toan Van - Water Quality Coordinator ..................................................................................... 949-718-3411 
                                                                                                                                                                   949-644-3011 
                                                                                                                                            Cell Phone:  714-862-7060 
                                                                                                                           E-Mail:  tvan@newportbeachca.gov 
Number1 Backup Contact: 
Steffen Catron – Field Superintendent II..................................................................................949-718-3402 
                                                                                                                                                                   949-644-3011 
                                                                                                                         Cell Phone:  949-795-6103 
                                                                                                      E-Mail: scatron@newportbeachca.gov 
Number 2 Backup Contact: 
Mark Vukojevic – Utilities Director ........................................................................................... 949-718-3401 
                                                                                                                                                                   949-644-3011  
                                                                                                                                            Cell Phone:  714-642-2429 
                                                                                                                E-Mail: mvukojevic@newportbeachca.gov 
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Emergency, After-hours, and Weekends: 
Primary Duty Pager ....... .......................................................................................................... 949-203-1656 
Main Duty Cell Phone ...... ....................................................................................................... 949-795-2139 
Big Canyon Reservoir ...... ........................................................................................................ 949-640-6114 
NB Police Department ...... ...................................................................................................... 949-644-3717 

 
Irvine Ranch Water District (Only When Intertie is Used) 

Primary Contacts: 
Gaspar Garza – Recycling Operations Manager ....................................................................... 949-453-5826 
 Cell: 562-481-1511 
 
Jose Zepeda – Director of Recycling Operations ...................................................... ................949-453-5572 
 Cell: 626-755-6823 
  
Ken Pfister – Water Operations Manager ................................................................................ 949-453-5772 
 Cell: 949-743-8573 
 
Back-up Contact: 
Wendy Chambers – Executive Director of Operations ............................................................. 949-453-5720 
 
Emergency, After-Hours, Weekends: 
24-hour manned phone ................................................... ....................................................... 949-453-5300 

 
City of Fountain Valley 

Primary Contacts (always call all numbers): 
Kevin Deason, Water Quality Technician .... ............................................................................ 714-593-4624 
Joe Macias, Distribution Supervisor ............... .........................................................................714-593-4625 
Tom Grose, Production Supervisor ........................................................................................... 714-593-4615 
(GAP reclaim and FV potable systems) 
City of Fountain Valley, cont’d 
Mark Sprague, Field Services Manager..... ...............................................................................714-593-4609 
  
Emergency, Fridays, After Hours and Weekends:  
Field Administration (Mon-Thur 6:30am-5:00pm) ... ...................................... 714-593-4600/714-593-4603 
Public Works Administration ....…............................................................................................ 714-593-4433 
Fountain Valley Police Dispatch ... ............................................................................................714-593-4483 
Fountain Valley Fire Dept .. ......................................................................................................714-593-4436 
Friday/Saturday Operator Cell (6:30 am-5:00 pm) .. ................................................................714-951-1122 
Sunday Operator Cell (6:30 am-5:00 pm) .. ..............................................................................949-742-2125 
Standby Duty Man/Water/Sewer/Storm Drains .. ...................................................................714-501-6158 
Standby Duty Man Street/Landscape/Irrigation .. ...................................................................714-392-0656 
Standby Duty Man Building Maintenance/Fleet .. .................................................................. 714-625-6795 
 

City of Costa Mesa 
George Cortez ........................................................................................................................... 714-925-7439 
After hours ................................................................................................................................ 714-754-5252 
Work within the City right-of-way and any lane closures: 
Michael Guevara ....................................................................................................................... 714-925-7448 
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City of Santa Ana 
Primary Contact: 
Juan Lopez ................................................................................................................................. 714-448-9127 
 
Emergency, After Hours and Weekends: 
City 24-hour Number ................................................................................................................ 714-647-3380 
City of Santa Ana Police Dept ................................................................................................... 714-245-8665  
City of Santa Ana Fire Dept ....................................................................................................... 714-573-6000 

 
Cal Trans 

24-hour manned phone ............................................................................................................ 949-936-3600 
Tom Yi ....................................................................................................................................... 949-279-8936 

 
Orange County Parks & Trails 

For Santa Ana River bank & berm Irrigation Water concerns 
James Wooten, Inspector ......................................................................................................... 714-559-0936 
 Cell: 714-454-8829   
Sue Stoffel, Inspector ................................................................................................................ 714-559-0936 
 Cell: 714-448-1956 
Mike Miller ................................................................................................................................ 714-679-6673 

 
Mesa Consolidated Water District 

Primary Contact: 
Tracy Manning, Chief Operating Officer ...............................................................Direct Line:  949-207-5468 
 Office:  949-631-1200 
Tyler Jerigan, Assistant Operations Manager ........................................................................... 949-207-5470 
 
Back-up Contact: 
Service Department .................................................................................................................. 949-574-1000 
 
Emergency, After-hours, and Weekends: 
Customer Service ...................................................................................................................... 949-631-1200 
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ACRONYMS AND KEY TERMS 
 

air-vac  air vacuum and release (valve) 

b/o   blow-off (valve) 

Barrier  Talbert Seawater Intrusion Barrier 

Baski Valve  down-well flow control valve  

bgs   below ground surface 

BPWPS  Barrier Product Water Pump Station 

CFV   City of Fountain Valley  

cm   corrective maintenance  

cml   cement mortar lined (pipe) 

Delta V  Process Control system software used to operate the Barrier 

EC   electrical conductivity 

FPW   Final GWRS product water 

GAP   Green Acres Project 

GWRS  Groundwater Replenishment System 

HP   horse power 

I&E    Instrument and Electrical Department at OCWD 

IRSO   Injection Recharge System Operator 

lateral   a pipe connecting an injection well to the main pipeline 

LIT   level indicating transmitter 

LPR   Linear Polarization Resistance   

MGD   million gallons per day 

MOV   motor operated valve 

MWD   Metropolitan Water District of Southern California 

OC San  Orange County Sanitation District 

OC-44   MWD import water connection to the SEB pipeline 

OCWD  Orange County Water District 

pH   potential hydrogen or percent hydrogen 
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PIT    pressure indicating transmitter 

pm   preventative maintenance 

PRV    pressure reducing valve 

psi   pounds per square inch 

PVC   polyvinyl chloride 

RO   Reverse Osmosis 

ROP   Reverse osmosis permeate 

RP   reduced pressure (back-flow prevention device) 

SDI   silt density index 

SDI   silt density index 

SEB   South-East Barrier 

Talbert Barrier Talbert Seawater Intrusion Barrier 

The Basin  the Orange County Groundwater Basin 

UPS   uninterruptable power supply 

VOV   variable orifice valve 

Watchbook  Work Area Traffic Control Handbook 

 

Key Terms 

 

Brine Line: A gravity fed waste discharge line at the GWRS treatment plant that delivers 
discharge to the ocean. 

Eductor:  An open ended pipe that delivers injection water down-well and places the 
injection water below the static water level inside the injection well.  

Lateral: Small pipes that branch off of the “Main” pipeline and transfers water a short 
distance into the injection well. 

Main:   A large diameter pipeline capable of distributing long distances. 

Secure:  To stop the flow of a fluid moving in a pipe by closing a valve. 
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