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Section 1:  Introduction 

 
1.1 Background and Scope 

This Operations, Maintenance and Monitoring Plan (Plan) describes the water 
treatment facilities, staffing, operating procedures, sampling, and analytical 
methods used to assure that Santa Clarita Valley Water Agency (SCVWA) Well 
V201 Treatment Facility (V201TF) is operated in a manner consistent with the 
State Water Resources Control Board - Division of Drinking Water (DDW) 
requirements.  
 
The CCR Section 64661, requires that all water supply agencies submit an 
operations plan to DDW for review and approval for all new water treatment 
plants. Additional guidance on information that should be included in an 
operations plan was provided in the DDW letter dated 8 April 2009 responding to 
the Saugus Perchlorate Treatment Facility 97-005 Compliance - Engineers 
Report (Black & Veatch 2009). Using this letter as a basis, the V201TF Operations 
Plan will include: 
 

1. Detailed description of all unit processes, including disinfection, and chemical feed 
facilities. 
(This information is included in Section 4 of the Plan.) 

2. Design capacities and operating parameters. 
(This information is included in Section 4 of the Plan.) 

3. NSF 60 and 61 certifications for all direct and indirect additives.                       
(This information is included in Appendix H of the 97-005.) 

4. Reliability features, including alarms, automated responses and backup 
equipment, and safety features. 
(This information is included in Section 8 of the Plan.) 

5. Unit process equipment maintenance program.                                                      
(This information is included in Section 6 of the Plan.) 
 

6. Operating personnel, including number of staff, certification levels, and 
responsibilities.                                                                                                 
(This information is included in Section 2 of the Plan.) 

7. Procedures used to determine chemical dose rates, ion exchange resin change-
outs and GAC media change-out.                                                                                               
(This information is included in Section 5 of the Plan.) 

8. Records/ Reporting.                                                                                          
(This information is included in Section 7 of the Plan.) 

9. Response to plant emergencies.                                                                       
(This information is included in Section 8 of the Plan.) 

DDW generally recommends that water supply agencies should update a Plan on 



  

an as- needed basis (whenever there is a significant change in plant capacity, 
processes or operations) and submit the updated Plan to the DDW. 
 

1.2 Operations Plan Organization 
The plan includes eight sections, each with tabs to readily reference. Within  each 
chapter are appropriate figures and tables. The Operations Plan is organized as 
follows: 
 
Section 1: Introduction 
Section 2: SCVWA Organization and V201TF Staffing 
Section 3: Water Treatment Facilities 
Section 4: Unit Process Operations and Procedures  
Section 5: Performance Monitoring and Optimization 
 Section 6: Maintenance Program 
Section 7: Records and Reporting 
 Section 8: Reliability 

 
 

1.3 General 
The V201TF is a water treatment plant designed to treat a total of up to 2,000 
gallons per minute (gpm) of groundwater extracted from SCVWA's Well V201. 
Well V201 is one of several existing water supply wells located in the Santa 
Clarita Valley that pumps groundwater solely from the Saugus Formation. 
Groundwater enters Well V201 through 10 depth-discrete perforated intervals, 
with the shallowest perforated interval starting at a depth of 540 feet below 
ground surface (bgs), and the deepest perforated interval ending at a depth of 
1,670 feet bgs. Well V201 was removed from water supply service in 2010, when 
perchlorate was detected in the well at concentrations exceeding its Maximum 
Contaminant Level (MCL) of 6 micrograms per liter (µg/L). Operation of 
Well V201 resumed in late 2017, with groundwater treated in an ion exchange 
system, and then discharged to the storm drain under a National Pollutant 
Discharge Elimination System (NPDES) permit. SCVWA is requesting approval 
from DDW to return Well V201 to service and use the treated water as part of its 
drinking water supply. In 2018, detections of volatile organic chemicals (VOC), 
specifically trichloroethylene (TCE) were detected in V201. Between initial 
detections in 2018 through April 2021, TCE concentrations have ranged from a 
high of 1.3 ug/L to a low below the detection limit of reporting (DLR) of 0.5 ug/L. 
Since V201 is considered an extremely impaired source, treatment for both 
perchlorate and VOCs is needed. DDW defines extremely impaired sources as 
those that contain, or are likely to contain very high concentrations, multiple 
contaminants, or unknown contaminants, such as groundwater subject to 
contamination from a Superfund site. 
 
In 2017 the two treatment vessels used at Well Q2 were relocated to the nearby 
V201 well site. New vessels were installed at the Well Q2 site after a detectable 
perchlorate concentration in May 2019. Well Q2 is currently inactive until a 
revised permit is submitted to DDW. Treated water will be delivered into North 
Valencia Zone 2 within the SCVWA service area—at a connection point located 



  

in the West Bound lanes of Valencia Blvd. (approximately 300 feet west of Citrus 
Street). The V201TF will normally operate year-round except for maintenance 
shutdowns. 
 
1.3.1 Source Water Supply 
The V201TF is supplied with groundwater from Well V201, located west of the 
South Fork of  the Santa Clara River. This well draws from the Saugus Formation 
aquifer that is contaminated by perchlorate migrating from the Whittaker Bermite 
Site. This supply is classified by DDW as an impaired groundwater supply that is 
subject to treatment requirements in DDW Policy Memo 97-005. 
 
An historical data analysis of the water quality for Well V201 and nearby 
production and monitoring wells is presented in Task 1 Historical Data Analysis, 
Restoration of Well V201 (Luhdorff and Scalmanini, October 2013). Current 
perchlorate concentrations exceed the MCL of 6 micrograms per liter for drinking 
water. 
 
 

Section 2: SCVWA Organization and V201TF Staffing 
 

2.1 SCVWA Organization 

Santa Clarita Valley Water Agency was formed in 2018 by combining Castaic 
Lake Water Agency, Newhall County Water District, Santa Clarita Water Division, 
and Valencia Water Company. The SCVWA service area consists of the Santa 
Clarita Valley. The customer base is approximately 85% residential, with the 
remaining 15% consisting of commercial, industrial, public authority and irrigation 
customers. 
 

2.2 V201TF Organization 
 
2.2.1 DDW Requirements 
 
SCVWA is responsible for the day-to-day operations and maintenance of the 
V201 Treatment Facility (V201TF). The treatment systems located at V201TF will 
be visited daily by SCVWA operators, including weekends and holidays. Only 
authorized SCVWA personnel or vendors may provide maintenance to the  
facility. SCVWA certified operators will manage and operate Well V201, the 
disinfection facility, the ion exchange (IX) system and granular activated carbon 
(GAC) system. 

 
 

2.3 Operating Schedule 

The V201TF is designed to and will operate at a relatively constant flow rate 



  

during each 24-hour day. The V201TF normal operating modes include: 
 
Normal: V201TF produces up to 2,000 gpm from V201, day and night, and on 
weekdays. An operator will visit the site daily to collect data and inspect the 
treatment process. In addition, V201TF operation will be monitored remotely via 
the Supervisory Control and  Data Acquisition (SCADA) system. 
 
Weekend/Holiday: Operation is similar to normal operation.  Routine maintenance 
tasks will not be scheduled for weekend or holidays. 
 
Start-up/Shutdown: The V201TF will normally operate year-round; however, 
there are occasions when the V201TF must shut down for major maintenance 
tasks, including resin change out and later restart (startup) operation. The V201TF 
shutdown and startup events  will be scheduled in response to maintenance 
requirements. Startup and Shutdown Procedures are described in Section 4, Unit 
Process Operations and Procedures. 
 

2.4 Staff Schedule 
 

SCVWA is responsible for the day-to-day operations and maintenance of the System. 
The System located at SPTF will be visited daily by SCVWA operators, including 
weekends and holidays. Only authorized SCVWA personnel or vendors may provide 
maintenance to the facility. SCVWA certified operators will manage and operate the 
201TF, the disinfection facility, and the IX and GAC System.  
 
 

Section 3:  Water Treatment Facilities 
 

3.1 Site Location 
The V201TF is located on the south side of Valencia Boulevard immediately west 
of Citrus Drive in the City of Santa Clarita, California. Treated water from the 
V201TF will normally be delivered to SCVWA's North Valencia Zone 2 distribution 
system at a connection point located in the West  Bound lanes of Valencia Blvd., 
approximately 300 feet west of Citrus Street. Figure 1-1 includes a location map of 
the V201TF.  
 

3.2 Design Criteria 
The V201TF water treatment capacity is up to 2,000 gpm for Well V201.  
 

3.3 Facilities Description 
 

• One production well 
• Bag filters 
• Granular Activate Carbon (GAC) with two vessels in a single pass 

configuration 



  

• Ion exchange system vessels (operating in a "lead-lag" configuration) 
• Disinfection which will include a new chemical facility to provide a 

chloramine residual in the treated water 
• A treated effluent water booster pump 

 
The V201TF includes: 
 
Note: The "lead" and "lag" vessel designations will change whenever the ion 
exchange capacity  in the lead vessel is exhausted, and the lead vessel is 
removed from service to permit removing and replacing its ion exchange media. 
When the current "lead" vessel is removed from service (by closing its isolation 
valves and repositioning the control valves on the flow control manifold), the 
current "lag" vessel will be re-designated to be the "lead" treatment unit. When 
media in the prior "lead" vessel has been removed and replaced, this vessel will 
be designated as (now) the "lag vessel". 

 
3.3.1 Well and Well Pump 
 
The V201TF treats groundwater pumped from Well V201. A level sensor (LI-01) 
is used to monitor the well water level. Well V201 is equipped with a 400 HP 
vertical turbine pump with an Allen Bradley variable frequency drive (VFD) and 
can deliver water at a maximum capacity of 2,000 gpm. There is a  pressure gauge 
on the well discharge pipeline and pressure transducers affixed for remote 
monitoring. 
 
Treated water from the well is conveyed to the V201TF through a 12-inch raw 
water pipeline that enters from the south end of V201TF. A flow meter (FE-01) 
monitors the well's flow rate. A  booster pump will provide the necessary pressure 
to discharge the treated water effluent from the V201TF to the potable water 
distribution system. 
 
3.3.2 Bag Filters 

The first element of the treatment process is pre-filtration which provides 
supplemental protection for the GAC system by limiting fouling, clogging, or 
general damage caused by the accumulation of sediment and particulates that 
may be present. The pre-filtration system will filter raw groundwater from the well 
upstream of the GAC system. There are two (2) trains of two (2) 10-micron bag 
filter housings per train (four (4) bag filter housings total). Each bag filter has an 
outside diameter of 34 inches and housing is sized for 1,000 gpm and includes 
ten (10) bags. Pressure gages and pressure transducers are provided upstream 
and downstream of the bag filters to monitor the differential pressure across the 
bag filters to determine when the filters bags require replacement. The Agency 
may choose up to 25-micron for operational tasks such as well rehabilitations. 
DDW will be informed of the change and will also be notified when the 10-micron 
bags are utilized again. 
 
 



  

3.3.3 Volatile Organic Compound Treatment Using 
Granular Activated Carbon 
 
The second element of the treatment process is VOC removal using a single-
pass GAC system. There will be two, 12-foot diameter, 40 thousand-pound GAC 
vessels operating in parallel that will remove VOCs from the pre-filtered raw 
water. The TCE and PCE target goal for the V201TF treated water is less than 
the DLR of 0.5 µg/L leaving the IX lag vessel. 

 
The design minimum empty bed contact time (EBCT) is 7.5 minutes at a flow rate 
of 1,000 gpm per vessel. Each contactor is sized to accommodate up to 
1,360 cubic feet of GAC. The GAC package states that each vessel holds 1,368 
ft3 of GAC to provide at least 10.2 minutes empty bed contact time at the design 
flow rate of 1,000 gpm to remove VOCs from the feed water. We anticipate a 
10.2-minute EBCT with the media, which exceeds the minimum requirement of 
7.5 minutes needed for effective VOC removal. 

 
As shown on Figure 3-1, the GAC vessels are configured to operate in parallel, 
with each contactor treating up to 1,000 gpm. However, each GAC vessel must 
have at least 250 gpm of flow—for a total combined flow of 500 gpm. 
Furthermore, each GAC vessel includes a flow control loop with a flow control 
valve and flow meter to balance the flows between each vessel. When VOC 
concentrations reach the change out trigger for the GAC vessel, SCVWA will 
contact a media supplier to schedule GAC media change out. During change out, 
the vessel that will receive new GAC media is taken offline. Then the exhausted 
GAC media is removed from the GAC vessel and replaced with fresh GAC 
media. The GAC vessel is then returned to service. The change out process is 
done by the GAC media supplier. It is then transported to a permitted facility for 
regeneration.  
 
The GAC system includes a backwash system. When new GAC media is installed, a 
backwash is required to remove any carbon fines. A “fluff” backwash may also be 
performed periodically by operations to remove clogging of the GAC media by 
particulates. Potable water from the distribution system will be used to backwash the 
GAC vessels. One (1) 50,000 gallons backwash waste tank will receive and hold the 
backwash waste. Two backwash waste pumps, one (1) duty and (1) standby, will be 
used to convey backwash waste from the tank to the sanitary sewer. 
 

 
3.3.4 Ion Exchange System 

The third element is the removal of perchlorate through an ion exchange system. 
The ion exchange system removes perchlorate from the filtered groundwater using 
perchlorate selective resin in the V201TF ion exchange treatment units. This resin 
has a strong selective affinity for perchlorate and exchanges chloride ions (Cl-) for 
the perchlorate ions (ClO 4-). The media is contained in 12' diameter by 14'-4" 
high pressure vessels. Each pressure vessel contains 565 cubic feet of resin. 
 
Based on historical water quality results, SCVWA does not anticipate having any 



  

positive detections of perchlorate in the treatment effluent. SCVWA has 
successfully removed perchlorate through similar ion exchange treatment 
systems at the N Wells Treatment Facility and the Saugus Perchlorate Treatment 
Facility (SPTF). Because of this, the operational goal is to stay below the 
previous DLR of 4ug/L. In addition, SCVWA’s target goal for the facility is to 
maintain perchlorate concentrations below the current DLR of 1 ug/L in the 
treatment effluent. 
 
There are two media vessels at the V201TF. The two vessels operate in a lead-
lag configuration. Filtered groundwater enters the first (lead) vessel through the 
top, passes through the ion exchange media, and is collected beneath the 
underdrain. Following treatment in the first vessel, the treated water flows 
through the second (lag) vessel, also entering at the top, passes through the 
media, and is collected beneath the underdrain. The second (lag) vessel provides 
redundant treatment capacity and ensures that any perchlorate passing through 
the first (lead) vessel will be removed by the resin in the second (lag) vessel. This 
approach ensures that the perchlorate concentration in the treated water leaving 
the lag vessel will be less than the detection limit for reporting (DLR), even after 
perchlorate begins to break through the media in the first (lead) vessel. The 
maximum allowable flow rate through each vessel is up to 2,000 gpm. In addition, 
the minimum flow rate for IX is 300 gpm. However, due to the minimum flow rate 
for the GAC vessels, this system will require a minimum flow rate of 500 gpm. 
 
The ion exchange media is designed for single use. When perchlorate 
concentrations reach 6 µg/L in the lead vessel, staff will notify the resin supplier 
that it needs to remove the lead vessel from service and replace the spent media 
with virgin resin. During the media replacement process, the previous "lag" vessel 
continues  to operate alone Meanwhile, the former lead vessel is removed from 
service and isolated. The spent media is removed through a 4-inch diameter (4") 
opening at the base of the pressure vessel and new resin is added through a 4-
inch diameter fill opening near the top of the vessel. 
 

After the new media has been installed, the valves on the two pressure vessels 
will be re- positioned to operate the formerly lead vessel, containing virgin media, 
as the new lag vessel. This means the former lag vessel is now the lead vessel. 
Flow meter FE-201 measures flow from the V201TF ion exchange vessels. 

The spent media is not considered hazardous due to the exchange of perchlorate 
and will be sent to a waste-to-energy facility as a non-hazardous material. The 
vessel spray nozzles and flushing connections at the transfer pipelines permit 
washing down the vessels and transfer pipelines during and after spent resin is 
removed. Sample taps are located on each vessel’s inlet and outlet piping to 
permit sampling of the raw water and the treated water from both the  lead and lag 
treatment vessels. 

 
3.3.5 Disinfection Using Sodium Hypochlorite and 
Liquid Aqueous Ammonia 
 



  

 
Residual disinfection is added to the treated water using sodium hypochlorite and 
ammonia to form chloramines. Sodium hypochlorite is supplied using a 12.5% 
bulk solution, and ammonia is supplied using a 40% liquid ammonium sulfate 
(LAS) bulk solution. The chemical storage and handling system will be housed 
inside a CMU building located at the V201 Well site, which includes HVAC 
equipment to provide adequate ventilation and a sprinkler/fire alarm system. The 
sodium hypochlorite feed system includes duty/standby metering pumps with a 
maximum capacity of 5.5 gph and a 3,000-gallon bulk storage tank. The liquid 
ammonium sulfate system includes duty/standby metering pumps with a 
maximum capacity of 1.5 gph and a 650-gallon bulk storage tank. The metering 
pumps for both systems are controlled by a Bradley Allen VFD and monitored 
through the SCADA system. The chemical injection points are applied to the 
treated water at a static mixer.  

 
 
3.3.6 Treated Water Conveyance 

Once the water from Well V201 is treated at the V201TF, the treated water will be 
disinfected using sodium hypochlorite, followed by delivery to the potable water 
distribution system. The treated water from the V201TF is pumped to SCVWA's 
North Valencia Zone 2 potable water distribution system at the connection point 
located in the West Bound lanes of Valencia Blvd., approximately 300 feet west of 
Citrus Street.  
 
 

Section 4:  Unit Process Operations and Procedures 
 

4.1 Process Operations 
 
4.1.1 V201 Well and Well Pump 
The V201 well pump can be started manually at the variable frequency drive 
(VFD), by hand at the human-machine interface/programmable logic control 
(HMI/PLC), or automatically by the PLC. In hand control at the HMI, pumps start 
when the hand-off-auto (HOA) switch at the HMI is placed on "HAND". The pump 
speed can be adjusted manually using the HMI screen. 
 
In automatic control, the PLC starts the pump and monitors its run signal. The 
Operator enters the flow rate set point in the SCADA system, and the PLC adjusts 
the pump speed using a PID  loop control to maintain the desired flow rate. The 
pump will automatically stop if a high pump  discharge pressure (PAH-01) alarm is 
activated after an adjustable time delay. 
 
The PLC will generate an alarm if the following conditions occur: 
 

• At high (PAH-01) or low (PAL-01) pump discharge pressure 
 

• When the pump is running, and flow has deviated 20% from the setpoint 



  

for an adjustable time period. 
 
4.1.2 Bag Filters 
The bag filters are brought online by manually opening the filter vessels' inlet and 
outlet valves. 
 
When the bag filters are in operation, the differential pressure across the filter 
should be checked regularly. The head loss across the bag filters at its design 
capacity is 2 pounds per square inch (differential) (psid) when the bags are clean. 
When the differential pressure across the filter elements reaches a predetermined 
set point, typically 10 psi above the clean filter loss,  all bag filters in the bag filter 
vessel should be replaced with new bag filters. If the differential pressure 
suddenly drops, the bag filter vessel should be taken off-line and checked for 
proper seal or rupture. 
 
The bag filter change-out frequency is dependent on the quality of the water from 
the well. The change-out frequency could be daily or weekly when the solids 
concentration in the well is high, which is typical during well start-up. The change-
out frequency could be monthly or even quarterly after some time of constant well 
operation. 
 
4.1.3 Granular Activated Carbon 

 
The Granular Activated Carbon (GAC) media will be provided by Xylem (formerly 
Evoqua) AquaCarb 1240C. The coconut-based GAC media shall conform to the 
requirements of the NSF/ANSI 61 Drinking Water Components – Health Effects 
standard, AWWA B604 and as defined by the Food Chemical Codex (FCC) latest 
edition published by the U.S. Pharmacopeia. There shall not be less than 1,368 
cubic feet of GAC media per vessel and not less than an empty bed contact time 
of 10 minutes at a flow rate of 1,000 gpm per vessel. 

 
4.1.3.1 GAC Change-Out  
 
SCVWA will collect monthly samples at the 50% sample port at both GAC 
vessels and at the lag ion exchange vessel. When the 50% sample port has a 
VOC detection above the DLR (0.5 µg/L) in two consecutive samples, SCVWA 
will increase the monitoring frequency from monthly to weekly for that GAC 
vessel. If two consecutive weekly results also exceed the DLR, a GAC change 
out will be scheduled The treatment goal for VOCs at the 50% sample port at 
both of the GAC vessels is non-detect.  SCVWA will follow the monitoring 
schedule described to meet the treatment goal for the facility. 
 
GAC change-out will take approximately one day. Therefore, the vessel requiring 
the GAC media change out will be placed offline. The flow from Well 201 will be 
reduced to approximately 1,000 gpm and flow will be diverted to just one GAC 
vessel to keep the treatment facility in operation. The GAC vessel change outs 
will be staggered and may not be changed out on the same day. Water quality 
triggers determine the need for a change out. 
 



  

The procedure for returning the treatment facility to service includes the following 
steps: 
 
1. Pump the well after the bag filters and through the IX vessels to waste for 5 to 

10 minutes. The wastewater will be diverted to the storm drain, with 
discharge performed under a NPDES permit. Blending will be performed to 
meet all Basin Objectives listed in the NPDES permit. 
 

2. After pumping the well to waste, the well water will be pumped through the 
GAC vessels and the ion exchange treatment system. It is anticipated that a 
flow rate lower than the target rate of 2,000 gpm will be used during this 
phase of the restart (approximately 1,000 gpm). This treated water will be 
diverted to a storm drain until analytical results from samples indicate the 
VOC removal is satisfactory. This diverted water will be discharged to the 
storm drain under an NDPES permit. 

 
3. Once the treated water has been deemed suitable for potable service, the 

treated water will be sent into the distribution system. The well flow rate will 
be increased to 2,000 gpm. 

 
4.1.3.2 GAC Extended Shutdown 
 
When Well 201 is off for an extended shutdown (longer than 72 hours), there is a 
potential for the GAC media to release previously adsorbed nitrate, a process 
known as nitrate sloughing. This occurs when biological activity like nitrification or 
the physical detachment of biomass (sloughing) from the GAC surface. It has 
been seen that during the initial few bed volumes after an extended shutdown, 
effluent nitrate levels may temporarily exceed influent concentrations. The spike 
depends on how much nitrate is in the influent water and on the duration of the 
shutdown. Historically, Well 201 has seen nitrate as nitrogen concentration 
average around 3.7 mg/L, less than half of the MCL of 10 mg/L.   
 
For an extended shutdown, SCVWA will follow these steps to reduce potential 
bed life degradation:   

1. Drain the GAC System of all water. 
2. Ensure there is no freestanding water left in the vessel. 
3. Tightly seal all valves, manways, and vents for the entire shutdown 

to eliminate any oxygen that would promote biological growth. 
4. When the water stops flowing and air is discharging from the drain 

valve (air is audible from the drain valve), shut the drain line. 
5. It will be necessary to drain the remaining water through the slurry 

outlet line into a sump or container. 
6. Very cautiously crack the slurry port valve just far enough for water to 

mist, spray, or flow out, but not media. 
7. When the water stops flowing and air is discharging from the slurry 

valve, shut the slurry valve and turn off the compressor. 
8. Release the pressure from the air hose. 
9. Close inlet and outlet valves. Tightly seal valves, manways, and 

vents for the entire shutdown to exclude any oxygen that would 
promote biological growth. 



  

10. Upon restart, perform forward flush-to-waste (forward flush) at ~8 
gpm/ft2 (880-900 gpm) for 1-2 system BVs (25,000 – 50,000 
gallons). 

11. Before re-commissioning the vessels, slowly open the valves using 
the tiered manifold valve sequence chart.  

 
 

OPERATION 
 

A1 
 

A2 
 

A3 
 

A4 
 

A5 
 

B1 
 

B2 
 

B3 
 

B4 
 

B5 

Vessel “A” ONLY O C C C O C C C C C 

Vessel “B” ONLY C C C C C O C C C O 

PARALLEL “A” AND “B” O C C C O O C C C O 

BACKWASH “A” C  O C O C C C C C C 

BACKWASH “B” C  C C C C C O C O C 

Open O Closed C 
 

Note: During Backwash “A” and Backwash “B,” Customer Valves X1 and X2 
should remain open. Refer to Figure 4-1: Flow Diagram. 

 
Samples will be collected per the GAC media change-out schedule, provided in 
Table 4-5 in Section 4.2.5, while flushing to waste before the system is placed 
back online. 

 
4.1.4 Ion Exchange System 
 
4.1.4.1 Normal Operations 
 
Each of the ion exchange system's pressure vessels is designed for down flow 
operation. Feed water enters the ion exchange vessel (exchangers) near the top, 
flows down through the resin bed, and is collected in the underdrain system. The 
system process piping is configured to permit operating the two exchangers in a 
parallel or in a series (lead/lag) flow configuration. The  ion exchange vessels will 
normally be operated in a series configuration. 
 
The ion exchange system is brought on-line by manually placing valves into 
position (open or closed) depending on the desired flow configuration and 
according to the valve sequence chart provided in the operation and maintenance 
manual (shown on Figure 4-2). As water enters the lead vessel, air within the 
online vessels is manually released through the vent valve. The vent valves are 
closed when no air is observed discharging through the valves. When the ion 
exchange vessels are placed in operation, no further changes are required under 
normal operation until breakthrough occurs in the lead vessel. Recommendations 



  

for the V201TF ion exchange system operating parameters are summarized in 
Table 4-1 below. 

 
Table 4-1: Recommended Ion Exchange System Operating 
Parameters 
 

Operation Conditions Design Flow Rate   
Parameter Value Units 
Minimum Flow Rate 300* GPM 
Maximum Flow Rate 2,000 GPM 
Maximum Surface Loading 19.5 GPM/sf 
Maximum Pressure 125 psi 
Maximum Temperature 140 F 
Resin Volume 565 cu ft 
Maximum Influent Perchlorate Concentration 100 µg/L 
*Minimum for IX, however 500 gpm would be needed to meet GAC minimum flow rate 
 

V201 will be operated at a flow rate of approximately 2,000 gpm. Samples of the 
raw water and the treated water after both the first and second pressure vessels 
will be collected and analyzed  in accordance with the sampling schedule as 
shown in Table 4-2 to monitor the perchlorate concentration. This perchlorate 
sampling schedule will be maintained until the life of the resin has been verified 
on a full-scale basis. Then, sampling will continue in accordance with the V201TF 
operating permit issued by DDW. 
 
 The IX media is considered exhausted when monitoring from the lead vessel 
effluent yields perchlorate concentrations at, or above, 6ug/L. Once this trigger is 
reached SCVWA will contact the vendor to schedule resin change out. This 
usually happens within two to three weeks. 
 
When the resin is delivered, the lead vessel will be removed from operating 
service, and the treatment system control valves' positions will be manually 
changed to operate the second vessel as the primary (and only) treatment unit. 
The first vessel will be removed from service and its media removed, replaced, 
rinsed, and the previous lead vessel will be ready to place in service. After the 
vessel is ready for operation, the positions of the control valves for the two 
treatment units will be manually reset to operate the vessel with the newly 
replaced media as the second (lag) treatment unit in series after the current first 
(lead) treatment unit, which was  previously the lag treatment unit. 
 
Table 4-2: V201 Sampling Schedule 

  

Site (Station) Names  Monitoring Requirement  

Type  Station Code  Monitoring  Frequency  
Raw Water       CA1910240_020_020 PSI   Weekly 



  

(Well 201) Flow Rate  
1VOCs 

Monthly 

Perchlorate 
2TC & 3HPC 

4Anions   
5TOC 
6EC  

7TDS  
8Alkalinity  

9PFAS Quarterly 
10SOCs 

Annually 

11NLs 
Inorganics 

Radiological 
TICs 

12Hydrocarbon
s 

13Explosives 
GAC Vessel #1 

50% port CA1910240_154_153 1VOCs Monthly * 

GAC Vessel #1  
CA1910240_154_154 2TC & 3HPC Monthly  

Effluent 
GAC Vessel #2 

50% port CA1910240_156_155 1VOCs Monthly * 

GAC Vessel #2 
CA1910240_156_156 2TC & 3HPC Monthly 

Effluent 

IX Lead 
Vessel (Effluent) CA1910240_157_157 

VOCs 
Weekly  

Perchlorate 

IX Lag 
Vessel (Effluent) CA1910240_158_158 

Perchlorate 
Weekly 1VOCs 

2TC & 3HPC 

Monthly 

4Anions   
5TOC 
6EC  

7TDS  
8Alkalinity  

9PFAS Quarterly 

V201 CA1910240_159_159 1TC & 2HPC  Monthly  



  

Chloraminated 
Finished  

1VOCs = Volatile Organic Compounds  8Alkalinity= Bicarbonate, carbonate, hydroxide alkalinity  
2TC = Total Coliform  9PFAS= Per-and Polyfluoroalkyl Substances 
3HPC = Heterotrophic Plate Count  10SOCs = Synthetic Organic Compounds  
4Anions = Nitrate, Chloride, & Sulfate  11NLs= Notification Levels 
5TOC = Total Organic Carbon 12Hydrocarbons = TPH, Gasoline and Diesel Fraction 
6EC = Specific Conductance 13Explosives= HMX, RDX, and 2,4,6-TNT 
7TDS = Total Dissolved Solids   

 
 
*If PCE or TCE at the 50% sample port exceeds the DLR (0.5 µg/L) in two consecutive samples, 
monitoring will increase from monthly to weekly. If two consecutive weekly results also exceed the DLR, 
a change-out will be scheduled. 
 

SCVWA may request modification of any monitoring requirements based upon substantiating 
operation and monitoring data at any time. 
 
In addition to the Table 4-2 sampling schedule, SCVWA will collect annual samples shown in 
Table 4-3, that are associated with the potential contaminating activities with the 15-year capture 
zone for V201.  
 
Table 4-3: V201 Additional Monitoring Associated with Potential 
Contaminating Activities 
 

Constituents Frequency1 

Well V201 All Surveillance Wells 
Acetone Annual Annual 

Carbon Disulfide Annual Annual 
Chlorate Annual Annual 

Chloroethane Annual Annual 
Chloromethane Annual Annual 

Chloroform Annual Annual 
Ethanol Annual Annual 

Ethyl tert-butyl ether (ETBE) Annual Annual 
Methyl n-Butyl Ketone (MBK) Annual Annual 

Methyl ethyl ketone (MEK) Annual Annual 
Methyl isobutyl ketone (MIBK) Annual Annual 
Tert-amyl methyl ether (TAME) Annual Annual 

Tert-butyl alcohol (TBA) Annual Annual 
1. Eligible for reduced monitoring upon request from SCVWA and review by the Division. 

 
 

4.1.4.2 Resin Change Out 
 
The ion exchange system is a once-through operation, and there is no 



  

backwashing of the media in the vessels. When the resin is exhausted, it is 
replaced, and the spent resin is disposed of off-site. An approved resin service 
provider will be contracted to supply the services and equipment for on-site resin 
change out. 
 
The V201TF operating staff will contact the contracted resin service provider to 
schedule resin  change-out service when laboratory analysis of the treated water 
at the designated permitted compliance location that the perchlorate 
concentration has reached the permitted compliance concentration.  
 
Prior to the delivery of the resins to the V201TF site, the contracted resin provider 
will prepare the fresh ion exchange resin. This will consist of an offsite resin 
wash, followed by a proprietary resin wash and disinfection procedure, and a 
resin rinse with 40 (BV) bed volumes of chlorine-free water. SCVWA will flush the 
resin for a minimum of two (2) BV’s or 30 minutes once the resin is loaded into a 
vessel. The following actions will be performed when resin replacement service is 
scheduled: 
 

• A service technician from the contracted resin provider will deliver 353 
cubic feet of  virgin resin to the V201TF site. 
 

• The service technician will confirm with the V201TF operator to identify 
which vessel requires resin replacement and will isolate the ion exchange 
vessel from the system. 
 

• The ion exchange vessel will be depressurized and vented to atmosphere. 
 

• Water will be used to drain the spent resin through the media transfer 
pipeline into a holding tank. 
 

• Fresh resin will be transferred into the ion exchange vessel. 
 

• The vessel will be closed and placed back online as the lag treatment unit. 
 

• The service technician will check the vessel and verify that no leaks are 
occurring. 
 

• The service technician will remove the spent resin from the site. 
 
Note: Water samples will be collected from the lead ion exchange vessel influent 
and from both ion exchange vessels' treated water pipelines after the initial startup 
and will be tested for eight nitrosamines, including NDMA, in accordance with the 
schedule in Table 4-4. Whenever a treatment vessel is removed from service and 
its spent resin is replaced with virgin resin, the same treated water sampling and 
nitrosamine test schedule will be conducted. Water treated by the virgin resin will 
be discharged to the storm drain until receipt of laboratory analytical results 
confirming that the resin performance is meeting the treated water quality 
requirements. Upon receipt of said confirmation, the treated water will be 
discharged to the distribution system. 
 
Table 4-4: V201 Ion Exchange Resin Change Out 



  

 
Site (Station) Names  Monitoring Requirement  

Type  Station Code  Monitoring  Frequency  

Raw Water      
(Well V201)  CA1910240_020_020 

1TC & 2HPC  

30 Minutes After 
Start-Up  

pH & Temp 
Flow Rate 
Perchlorate 

3Anions   
4TOC 
5EC  

6TDS  
⁷Alkalinity   

8VOCs 
Nitrosamines  

IX Lead 
Vessel (Effluent) CA1910240_157_157 

Perchlorate 
VOCs 

Nitrosamines 
Toluene  

IX Lag 
Vessel (Effluent) CA1910240_158_158 

Perchlorate 
VOCs 

Nitrosamines  
1TC & 2HPC  

3Anions   
4TOC 
5EC  

6TDS  
⁷Alkalinity   

Toluene  
V201 

Chloraminated 
Finished 

CA1910240_159_159 
1TC & 2HPC 

Nitrosamines  
 

1TC = Total Coliform  5EC = Specific Conductance 
2HPC = Heterotrophic Plate Count  6TDS = Total Dissolved Solids  
3Anions = Nitrate, Chloride, & Sulfate  ⁷Alkalinity= Bicarbonate, carbonate, hydroxide 

alkalinity  
4TOC = Total Organic Carbon 8VOCs = Volatile Organic Compounds  

 



  

Spent IX Resin Removal 
 
When a lead vessel becomes saturated, the IX resin provider will be contacted to 
coordinate a resin exchange and disposal of the spent resin. Resin is considered 
saturated and ready for exchange when trigger concentrations are found through water 
quality analysis in the lead vessel effluent flow. The concentration which will trigger a 
resin change out is 6 ug/L, or greater, of perchlorate. The approximate lead time for a 
resin exchange is two to three weeks. During the resin exchange process, the exhausted 
vessel in the lead position is isolated and taken offline for replacement of the spent resin. 
The feed water is directed to the previous lag vessel, allowing the system to remain in 
service. The lead vessel, in replacement, is then pressurized with air. With the addition 
of distribution system water, the spent resin is pneumatically displaced, as slurry, to a 
bulk transport trailer by slowly opening the slurry outlet valve. To remove the anion resin, 
9,000-18,000 gallons of water is required to keep the spent resin in slurry to facilitate 
removal. This will prevent line clogging.  

 
 
4.1.5 Chemical Systems 
Injection of sodium hypochlorite and liquid ammonium sulfate (LAS) will be used 
to chloraminate the water leaving the V201TF. This disinfection process will 
provide a total chlorine residual prior to water entering the potable water 
distribution system. 
 
4.1.5.1  Disinfection 
 
 
Well 201 Disinfection Facility will have two Fiber-Reinforced Plastic (FRP) tanks. 
The first tank is a 3000-gallon storage tank to store a ≈12.5% sodium 
hypochlorite solution and the second tank is a 300-gallon storage tank for a 40% 
LAS solution. The two solutions will be utilized in disinfection providing a 
chloraminated total chlorine residual that is targeted at a 5:1 total chlorine to total 
ammonia ratio—but may vary depending on operational needs. The target 
disinfectant residual is 3.0 mg/L – 3.5 mg/L as total chlorine, which is also 
dependent upon seasonal changes and operational needs. The system will be 
monitored through SCADA (Supervisory Control and Data Acquisition) and 
SCVWA operators will ensure a minimum disinfectant residual of 1.0 mg/L and 
maximum residual of 4.0 mg/L total chlorine from the finished water treated 
effluent tap is achieved. Chlorine concentrations will be tested daily at the 
disinfection facility and continuously from an online total chlorine analyzer 
communicating through SCADA.  

 
4.2 Plant Startup Procedure 

The V201TF operator will follow the startup procedures described in each process 
unit manufacturer's O&M Manual and in the V201TF Operations Manual. General 
startup procedures for the V201TF include the following steps: 
 
4.2.1 Preparation for Water Delivery to V201TF 
 



  

Step Action 

1. Verify that each treatment process and system at the V201TF is ready to operate. 
 

2. If the groundwater supply pipeline is full, proceed to step 1 in Section 4.2.2, Plant 
Set-Up for All Start Ups. If the supply pipeline is empty, complete steps 2a through 
2c to fill it. 
 

a. Verify that the air relief valves on the raw water supply pipeline 
are operational. 

b. Look for leaks at the well pump station and at the air release 
valve and above grade piping between the well and V201TF. If 
there is a leak that cannot be corrected by tightening bolts, then 
cancel the startup sequence until the leak has been corrected. 

c. Allow water to fill the groundwater supply pipeline until the flow 
meter (FIT-01) indicates that the water has stopped flowing. 

 
4.2.2 Plant Set-Up for All Startups 
 

Step Action 

1. Check the bag filters to verify that they are ready for operation. 
2. Check that the GAC media is ready for operation. If media has been off-line for 

an extended time, a total coliform sample will be collected to confirm media is 
free from bacterial growth. 
 

3. Check that the ion exchange vessels are ready for operation. If media-filled 
vessels have been off-line for an extended period, check that the resins are free 
from bacterial growth.  
 

4. Close the bag filter discharge valves for bag filters to be operated. 
 

5. If water is present in the ion exchange vessels, test the water to verify that the 
water quality complies with the NPDES permit for discharging water into the 
storm drain system. If the water meets the NPDES permit requirements, drain the 
water to the storm drain system and rinse each vessel with two to three bed 
volumes of water. If the water quality does not comply with NPDES permit 
requirements, treat water on site or remove water off site to an approved disposal 
or treatment facility. 
 

6. Determine which vessel will serve as the lead and the lag vessel. Verify that the 
ion exchange system valves are in the proper position for the desired lead-lag 
vessel configuration for the two ion exchange vessels. Then close the inlet and 
outlet valves of both the lead and lag vessels. 
 

7. Open the appropriate V201TF treated water pipeline valve to discharge treated 
water to flow to the storm drain connection. 
 

8. Label sample bottles for all water samples collected at plant startup and check 
online instruments' calibration and recalibrate if necessary. 



  

 
4.2.3 Plant Startup 
 

Step Action 
1. Set the plant flow rate set point in SCADA to 50% of the well maximum flow (i.e., 

1,200 gpm). 
 

2. Open bag filter inlet valves to the bag filters to be operated. 
 

3. Vent air from the bag filter housing.  
 

4. Slowly open the GAC vessel inlet valve to allow water to enter. 
 

5. Slowly open the lead vessel inlet valve to allow water to enter the lead vessel. 
 

6. Allow any air to vent through the vent valve on the lead ion exchange vessel. 
When no air is observed discharging through the vent valve (all water), slowly 
open the lead vessel discharge valve. Note: there will be some air remaining in 
the vessel after it is vented. The remaining air will be automatically discharged 
from the air and vacuum release valve located at the top of the vessels. 
 

7. Slowly open the lag vessel inlet valve to allow water to enter the lag vessel. 
 

8. Manually vent air through the vent valve of the lag ion exchange vessel. When no 
air is observed discharging through the vent valve (all water) slowly close the vent 
valve and slowly open the lag vessel discharge valve. Treated effluent from the 
system should begin discharging to the storm drain. 
 

9. Walk around the facility and visually verify that all equipment is on and is operating 
properly. 
 

10. Check the differential pressure across the bag filters and the ion exchange vessels 
to ensure that they do not exceed the recommended operating pressure. 
 

11. Collect samples for water quality monitoring and record water quality and plant 
operating parameters for reporting. For perchlorate samples, request 48-hour 
turnaround time on analysis to verify the system meeting performance 
requirements. 
 

12. Once the treatment performance for perchlorate is verified by laboratory results, 
disinfection will be continuously monitored from an online total chlorine analyzer 
communicating through SCADA. 

 
13. Open the valve allowing conveyance of treated water to the potable water system. 

 
14. Close the valve allowing discharge of the treated water to the storm drain. 

 
15. Increase the system flow rate up to 2,000 gpm. 

 
16. Verify the chloramine residual is meeting the target concentration. Adjust the 



  

dosing rate for the Sodium Hypochlorite and Liquid Aqueous Ammonia. 
 
4.2.4 Perchlorate Treatment Vessel Restart Following 
Resin  Replacement 

Step Action 
Following resin replacement, the vessel with new resin will be brought back online 
as the lag  vessel. The following steps and actions will be taken to bring the vessel 
back online. 

 

1. Adjust the ion exchange vessels' valve manifold into positions to bring the lag 
vessel online, keeping the lag vessel inlet and discharge valve closed. Open and 
close valves slowly. 

2. Slowly open the lag vessel inlet valve. 

3. Manually vent air through the vent valve of the lag ion exchange vessel. When air 
stops discharging through the vent valve (all water) slowly close the vent valve 
and slowly open the lag vessel discharge valve. Note: there will be some air 
remaining in the vessel after it is manually vented. The remaining air will be 
automatically discharged from the air and vacuum release valve located at the 
top of the vessels. 

4. Check that the differential pressures across the bag filters and across each ion 
exchange  vessel do not exceed the respective recommended limit. 

 
4.2.5 GAC Backwashing 
 
The backwashing of a GAC bed will occur during initial loading and after 
changeout of spent media. It involves three basic processes: 

 
1. Soaking the activated carbon in water to displace air form the 

carbon’s pore structure. The minimum soak time of 24 hours is 
recommended for water at ambient temperature. If not properly 
soaked, air bubbles can form around each carbon particle and in the 
void space between the particles, causing poor water flowing 
distribution and possible flow channeling when the bed is put into 
service. 

2. Backwashing of the bed to remove air bubbles and carbon fines. It is 
anticipated that each GAC vessel will be flushed with approximately 
25,000 gallons  Unlike IX, it is not a set number of bed volumes, but 
rather a visual cue that the water is clear, and the fines have 
passed.  

3. During the backwashing process, stratifying the bed with respect to 
particle size and density in order to minimize pressure drop and help 
prevent mixing of the bed and disruption of established mass transfer 
zones if subsequent backwashing is required. Backwashing should 
be continued until clear water is observed to be exiting the carbon 
bed. 



  

Why Removing Air from the Vessel is Critical During Startup: 
 

1. Reduces pressure drop 
2. Ensures full utilization of the GAC 
3. Prevents preferential flow paths 
4. Minimizes channeling and premature breakthrough 

 
Backwash the vessels after soaking and before System startup. Backwashing 
removes GAC fines and entrapped air and fully stratifies the GAC bed. Backwash 
each vessel separately. Keep the flow rate high enough to achieve approximately 
20-30% bed expansion. The recommended backwash flow rate at 55 °F is 
approximately 680 gpm and at 70 °F, it is approximately 840 gpm for the 
activated carbon – AquaCarb® 1240C (AC1240C). 

 
Backwashing shall last as long as necessary until the water runs clear and when 
placed back into service the differential pressure is less than or equal to 10 psi. 
The backwash water will be collected in a 50,000-gallon tank and pumped to a 
sanitary sewer.  
 
After backwashing, flushing of the GAC media is required. This process will 
require Well V201 to be set at a flow rate of approximately 800 gpm. The valves 
will be configured so that the flow is traveling through both GAC vessels, through 
the IX vessels, and then to waste. The duration of this flushing will be at least 40 
BV. After this time samples in Table 4-5 will be collected. The system will remain 
in this configuration until sample results are received with results that meet 
drinking water standards. While the system remains offline daily flush-to-waste 
operations will take place to ensure no fouling of the media. Daily flush-to-waste 
will be flowing ~880 gpm through the treatment train for 2 system bed volumes.     
 
Table 4-5: V201 GAC Media Change out & Backwash Schedule 
 

Site (Station) Names  Monitoring Requirement  
Type  Station Code  Monitoring  Frequency  

GAC Vessel #1 
(Effluent) CA1910240_154_154 

1TC & 2HPC  

After at least 40 
bed volumes 

following 
backwash of new 

media 

3VOCs 
Arsenic 
Nitrate 

Antimony 
Iron 

GAC Vessel #2 
(Effluent) CA1910240_156_156 

Manganese 
Aluminum 

Nickel 
Uranium 

pH 

CA1910240_159_159 1TC & 2HPC 



  

V201 
Chloraminated 

Finished 
  

 
1TC = Total Coliform  3VOCs = Volatile Organic Compounds  
2HPC = Heterotrophic Plate Count   

 
If samples collected per Table 4-5 show elevated detections of metals, the vessel 
will be flushed to waste. The vessel will be resampled pending laboratory results 
confirm any potential leaching has been resolved. 
 
In addition to the required initial backwashing (rinsing) of new GAC, periodic 
“fluff” backwashing is also required. This is not a full backwash. Instead 
operational ”fluff’ backwashes are normally required due to an increase in 
pressure differential across the carbon bed. The “fluff” backwash time required to 
clean the GAC bed depends on the amount of deposited suspended solids, the 
nature of the suspended solids and the depth of the suspended solids. “Fluff” 
backwashing the vessel results in expanding or fluidizing the carbon bed. This is 
done by running contaminant free (system) water up through the carbon bed and 
discharged to waste.  

 
 

4.2.6 Monitoring and Action Plan for Positive TC and 
Elevated HPC Results 

 
Bacteriological (Total Coliform and HPC) samples will be collected monthly, in an approved 100 
ml container with a dechlorinating agent. All operators shall be certified in accordance with the 
regulations relating to certification of water treatment facility operation per California Code of 
Regulations, Title 22, Division 4, Chapter 13. An outline of the routine bacteriological monitoring 
locations can be found in Table 4-6.  
 
*Note: If TC/HPC monitoring is not able to be performed at the well, a sample will be taken prior 
to the well being placed back into service. 
 
Whenever there is a positive TC sample result, or HPC counts exceed 500 CFU/mL, the following 
plan will be used to identify the source and resolve the issue. 
 

● If there is a TC positive or HPC greater than 500 CFU/mL in the raw water, the well will be 
removed from service. The well will be flushed to waste and repeat samples will be 
collected. Once the sample results are TC negative and HPC are less than 500 CFU/mL, 
the well will be placed back into service. 

● If there is a TC positive or HPC greater than 500 CFU/mL in either of the GAC Effluent 
vessel, Lag IX Effluent vessel (prior to chloramination) or in the finished water (after 
chloramination), the treatment facility will be removed from service and pumped to waste. 
Then investigative monitoring will be triggered ---TC/HPC samples will be collected at the 
well, effluent of GAC vessels #1 and #2, effluent of Lead IX vessel and effluent of the Lag 
IX vessel. If the subsequent sample results yield TC negative and HPC less than 500 



  

CFU/mL, normal routine monitoring will resume, and the treatment facility will be placed 
back into service.  
 
If any sample confirms the initial positive result, the following actions will be taken based 
on these follow up samples. 

o Positive from a well – refer to first bullet point regarding raw water monitoring. 
o Positive from a GAC treatment vessel – the vessel will be flushed, using raw well 

water, until repeat samples are absent for TC and HPC are less than 500 CFU/mL. 
If a TC negative result or an HPC result below 500 CFU/mL cannot be achieved, 
SCVWA will contact the GAC provider to perform disinfection of the GAC media in 
accordance with AWWA Standard ANSI/AWWA C653-97. 

o Positive from an IX treatment vessel – the vessel train will be flushed, using raw 
well water, until repeat samples are absent for TC and HPC are less than 500 
CFU/mL. If flushing does not yield desired results a resin change out will be 
scheduled for the affected vessel(s). 

▪ While strong acids such as peracetic acid or hydrogen peroxide can be 
used to disinfect the resin, it is not a recommended solution (as stated 
above). If SCVWA finds the need to use peracetic acid or hydrogen 
peroxide to disinfect, staff will follow manufacturers' guidelines and will 
work with DDW staff to accomplish disinfection. 

The IX and GAC Systems will not be placed back into service until all monitoring yields 
TC negative and HPC results less than 500 CFU/mL. The sample locations for triggered 
monitoring are in Table 4.6. 

 
Table 4-6: V201 Sample Locations 

 

Type  
Site (Station) Names    

Site Name    Station Code    
 Raw Water – Well 201  Well 201  CA1910240_020_020  
GAC Vessel #1 (50% Port)  GAC Vessel #1  CA1910240_154_153 
GAC Vessel #1 (Effluent)  GAC Vessel #1  CA1910240_154_154 
GAC Vessel #2 (50% Port)  GAC Vessel #1  CA1910240_156_155 
GAC Vessel #2 (Effluent)  GAC Vessel #2  CA1910240_156_156  
IX Lead Vessel #1  Lead IX Vessel #1  CA1910240_157_157  
IX Lag Vessel #2  Lag IX Vessel #2  CA1910240_158_158  

Well 201 Finished 
Water   (After 

chloramination) 
Finished Water  CA1910240_159_159  

 
 

 
4.3 Plant Shutdown Procedure 

For shutting down the V201TF, the following steps and actions will be taken. 



  

  Step    Action 

1. Prepare for shutdown sequence at least 24 hours before starting to shut down the 
V201TF. 
 

2. Shut down the disinfection facility in accordance with the equipment 
manufacturer's recommended procedures. 
 

3. Place the well pump hand-off-auto (HOA) selector switch at the pump local control 
panel in the off position. 
 

4. For plant shutdowns of 1 week or longer, close bag filter inlet and outlet valve. 
Follow equipment manufacturer's recommended procedures for shutdown of bag 
filter system. 
 

5. For plant shutdowns of 1 week or longer, close inlet and outlet valves of each ion 
exchange vessel. Follow equipment manufacturer's recommended procedures for 
shutdown of ion exchange system. 
 
For temporary shutdowns (<1 week), each ion exchange vessel should remain 
completely full of water. 
 
For long term shutdowns, drain the vessels of all water. There should be no free-
standing water left in the vessel. Also, check that all valves, manways, and vents 
are tightly sealed for the duration of the shutdown. 
 

6. Double-check valve positions, pump controls and each treatment unit to ensure 
that each system has been properly and completely shut down. 

 

Section 5: Performance Monitoring and Optimization 

 
5.1 Introduction 

The primary objective of the V201TF will be to produce treated water that 
complies with federal and state regulatory requirements. The V201TF provides 
reliable operation of all process systems. The V201TF SCADA system will 
produce reports that demonstrate compliance with California Drinking Water 
Regulations contained in Title 22, Division 4, Chapter 15 (Domestic Water Quality 
and Monitoring) and Chapter 17 of the CCR and with U.S. EPA regulations, 
including the Total Coliform Rule (TCR), Groundwater Rule, and Stage 1 
Disinfectants/Disinfection-By-Product Rule (D/DBPR). 
 
This section presents information on the V201TF water quality monitoring and 
optimization program. This program will permit the V201TF operations staff to 
optimize treatment process performance so that water quality objectives will be 
met. 
 

5.2 Automated On-Line Analysis 



  

The water treated at the V201TF will be sampled to permit monitoring key water 
quality parameters using online instruments and analytical equipment in the 
SCVWA's laboratory and contract labs. Online instruments will be used to 
measure the treated water chlorine concentration and visible through SCADA. 
 
5.2.1 Disinfectant Residual 
When the V201TF begins delivery of treated water to the SCVWA's potable water 
system, the chlorine concentrations in the treated water will be continuously 
monitored and the treated water temperature will be measured daily. Samples for 
chlorine monitoring will be collected from the V201TF effluent. 
 
5.2.2 Flow Rate 
The raw water flow rate and the treated water flow rate from the perchlorate 
treatment train will be continuously monitored by a magnetic flow meter (FIT-201) 
located at the V-201 well pump discharge. The daily, monthly, and annual 
average flow rates will be recorded. 

 
5.3 Routine Laboratory Sampling and Analysis Frequency 

Table 4-2 provides the sampling and analysis schedule for the V201TF. The 
SCVWA water quality staff will collect the samples. Routine samples such as, 
disinfectant residual, pH, and temperature will be analyzed by staff in the field, 
while other constituents will be analyzed by an ELAP certified laboratory. Except 
during resin change-outs, there will be four sampling frequencies: daily, weekly, 
monthly, and annually. 

 
5.4 Startup and Resin Change-Outs 

 
5.4.1 Nitrosamines 
The eight nitrosamines, including NDMA, in the lead and lag ion exchange vessel 
effluent will be  monitored the day of a new batch of resin has been installed and 
begins treating groundwater. 
 
5.4.2 Perchlorate and Other Anions 
Perchlorate and the other anions (chloride, nitrate, nitrite, and sulfate) will be 
monitored at the raw water from Well V201, Lead, Lag, and V201TF treated 
water sample locations on the day of the resin change-out. The sampling 
scheduled is provided in Table 4-2. 

 
5.5 Surveillance Wells 

The surveillance wells identified below will be sampled and analyzed every 12 
months for all the required Title 22 defined general physical, general mineral, 
inorganics, and VOCs.  



  

• DW-1A, 1B, 1C 
• Well V205 
• Library wells 
• Mall wells 

 
 Parameter(a,b)      

Well 
Name 

General 
Mineral/ 
General 
Physical Inorganic(d)  Perchlorate Radiological VOCs(e)  SOC(f)  

Hydrocarbons 
(g)  

Explosives 
(h) 

  Well V-
201 Annual Annual Monthly Annual Quarterly Annual Annual Annual 

  Well V-
205 Annual Annual Monthly Annual Quarterly Annual Annual Annual 

  DW-1A Annual Annual Quarterly Annual Quarterly Annual -- -- 

  DW-1B Annual Annual Quarterly Annual Quarterly Annual -- -- 

  DW-1C Annual Annual Quarterly Annual Quarterly Annual -- -- 

  Library A Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

  Library B Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

  Library C Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

  Mall A Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

  Mall B Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

  Mall C Annual Annual Quarterly Annual Quarterly Annual Annual Annual 

Notes: 
(a) SCVWA will propose reduced monitoring frequency for certain parameters. 
(b) Water quality parameters for each category are defined as per California Code Regulations, Title 22 
requirements. 
(c) Feet bgs denotes feet below ground surface. 
(d) Excludes analysis for asbestos. 

(e) VOC denotes Volatile Organic Compounds. 
(f) SOC denotes Synthetic Organic Compounds. 
(g) Includes Total Petroleum Hydrocarbons (TPH), Total Petroleum Hydrocarbons (gasoline fraction) and Total 
Petroleum Hydrocarbons (diesel fraction) 
(h) Includes explosive compounds HMX, RDX, and 2,4,6-TNT. 

 
 

5.6 Treatment Process Monitoring and Optimization 
The V201TF will be operated to meet existing state and federal drinking water 
regulations, and  if possible, new drinking water regulations when they become 
applicable. V201TF water treatment process performance will be optimized by 



  

monitoring process parameters and adjusting chemical doses and/or the number 
of treatment process units in service. Below is a description of the unit processes 
at V201TF and how their operation will be monitored and modified to optimize 
treatment process performance. 
 
5.6.1 Disinfection 
The treated water from the V201TF will be disinfected when it is delivered to the 
SCVWA potable water system. 
 
5.6.1.1 Disinfection System 
 
Residual disinfection is added to the treated water using sodium hypochlorite and 
LAS to form chloramine. Sodium hypochlorite is supplied using a 12.5% bulk 
solution, and ammonia is supplied using a 40% LAS bulk solution. The metering 
pumps for both systems are controlled by a Bradley Allen VFD and monitored 
through the SCADA system. The chemical injection points are injected 
simultaneously to the treated water into a static mixer. 
 

Section 6:  Maintenance Program 

 
6.1 General Maintenance Activities 

SCVWA staff duties at the V201TF can be separated into two main categories: 
operations and maintenance. Operational functions include control of the water 
treatment processes, preparation of records and reports, and interpretation of on-
line instrument information and laboratory analysis. 
 
Maintenance functions can be divided into three main classifications: preventive, 
corrective, and routine maintenance. Some of the preventive maintenance 
activities are considered to be predictive maintenance, when they are based on 
the equipment manufacturers' recommended maintenance schedule and also 
based on use of equipment monitoring data to schedule maintenance tasks 
based on the equipment's use and condition rather than on a fixed schedule. 
 
SCVWA Water Systems staff currently includes Water System Supervisors, Water 
System operators, and Water Quality Specialists. SCVWA has additional staff, to 
perform instrumentation calibration, and also electrical systems, controls, and 
mechanical maintenance tasks. The Water Systems staff conducts daily 
inspection and examination of the equipment in use. 
 
SCVWA will incorporate operational maintenance of the V201TF into already 
existing maintenance programs. The V201TF mechanical and electrical 
equipment will be routinely inspected and maintained in good operating 
condition. Valves will be checked and operated through the range between fully 
open and fully closed at least annually to verify that they are in proper operating 
condition. Valves or valve stems requiring lubrication will be lubricated, as 
recommended by the manufacturer. 



  

 
Preventive maintenance tasks will be performed in accordance with manufacturer 
recommendations. One member of the production staff will be on-call during 
evenings, nights, weekends, and holidays and will carry a cell phone to facilitate 
contacting them and/or a Water Systems Supervisor to respond to after-hours 
emergencies so these will be addressed in a timely manner. The tools required to 
perform preventive and corrective maintenance are stored in an SCVWA 
warehouse and/or on a Water Systems Operator vehicle. 
 
6.1.1 Routine Maintenance 
Routine maintenance consists of all necessary tasks of a periodic, non-critical or 
housekeeping  nature. Included in this grouping would be keeping the facility 
clean, orderly, and free of miscellaneous debris. 
 
6.1.2 Preventive Maintenance 
Preventive maintenance includes tasks of all work necessary to ensure the 
effective function  and long life of equipment and structures. The preventive 
maintenance tasks include tasks recommended in the equipment manufacturer's 
O&M manuals. Equipment includes instruments, motors, pumps, valves, tanks, 
and other water treatment components at the V201TF. Preventive maintenance 
tasks include inspection, lubrication, adjustment, cleaning and testing, painting, 
and/or replacement of parts subject to predictable wear, such as o-rings, gaskets, 
pump packing and seals. 
 
Preventive maintenance tasks include: 
 

• Water quality analytical instrument calibration (online chlorine residual 
analyzer) 
 

• Pump lubrication 
 

• Calibration and wear component replacement for the sodium hypochlorite 
and aqueous ammonia  system in accordance with manufacturer 
recommendations 
 

• Valve exercising 
 

• Bag filter inspection, replacement of filter bags and o-rings, and cleaning 
and removal of scale and rust build-up at the o-ring interfaces 
 

• Ion exchange system inspection, greasing of valve gears, replacement of 
manway gaskets 
 

• Electrical panel cleaning and terminal checks 
 

• Motor amperage load checks, lubrication, and adjustment 
 
6.1.3 Corrective Maintenance 



  

Corrective maintenance tasks include non-routine parts replacement, and 
unscheduled or  emergency repairs required to permit water treatment process 
operation. 
 
Tasks in this category will vary between a non-urgent nature and a high-priority 
emergency. An  example of the former is a pump overhaul. An example of the 
latter is the repair of a chemical or  process pipeline break. The completion of 
even the non-urgent corrective maintenance tasks is  essential to V201TF 
reliability and effectiveness. Corrective maintenance needs will be identified 
through the following: 
 

• SCADA system alarms that the operators cannot effectively address 
 

• Operational problems discovered during routine inspection rounds 
 

• Decreased effectiveness of bag filters, ion exchange equipment, or another 
system 
 

• Equipment failure before the end of anticipated service life 
 

• Equipment problems identified during preventive maintenance that exceed 
the anticipated maintenance task 

 

• Emergencies that require immediate corrective action 
 
Corrective maintenance tasks will be coordinated and organized by the Water 
Systems department. After each corrective maintenance project is completed, the 
nature of the problem and method of correction will be noted in the equipment's 
maintenance record. 
 
This information will be used to anticipate future problems and to modify the 
current preventive maintenance schedule and/or procedure to provide a more 
proactive strategy to reduce risk from the type of problems requiring corrective 
maintenance. Other uses will include insight on  how to handle similar problems in 
the future and evaluating the effectiveness of the current maintenance procedure. 
 

6.2 Process Equipment Inspection and Maintenance 
All the operating process equipment will be inspected daily to determine the 
operating condition during the shift operator's rounds. Physical inspections will be 
addressed separately  as preventive maintenance. 
 

6.3 Equipment Repair 
 
6.3.1 In-house Capabilities 
 
SCVWA staff will operate and perform much of the maintenance of V201TF. 
Maintenance tasks requiring specialized equipment or training may be performed 
by contract service providers, as described below. 



  

 
 
6.3.2 Outside Service Providers 
Some of the equipment at the V201TF, such as the ion exchange system and 
GAC system maintenance and media replacement, will require service by 
maintenance staff with specialized training.  
 
Work that may be provided by outside service contractors may include, but not 
limited to: 
 

• Ion exchange and GAC  system maintenance 
 

• Ion exchange resin removal and replacement 
 

• GAC media removal and replacement 
 

• Corrosion testing 
 

• Painting 
 

• Large pipe repairs 
 

• Motor rebuilding 
 

• Pump rebuilding 
 

• Motor control system modifications or repairs 
 

• Rebuilding large valves 
 

• Electrical repairs and trouble shooting 
 

• SCADA maintenance 
 
 

Section 7:  Records and Reporting 

 
7.1 Introduction 

The primary purposes of maintaining V201TF operating records and reports are 
to provide information that can be used by the V201TF operators to optimize 
performance and to provide a means of evaluating treatment process efficiencies. 
Plant operations records are also required for treatment operation and 
performance reports. 
 

7.2 Reporting 



  

 
7.2.1 Reports to the Division of Drinking Water (DDW) 
 
A monthly performance report of the V201 Treatment Facility will be submitted to DDW by 
the 25th of the following month once all final laboratory reports are received and reviewed.  
The monthly performance report will include: 

● A summary of analytical results, including perchlorate, VOCs, competing anions, 
and nitrosamines, received by the water system in the reporting calendar month. 

● A summary of the bacteriological quality of water. 
● A summary of the IX System records, which includes: 

o Daily operation, time of operation and production of well.  
o Volume treated (prior to replacement of media for each vessel).  
o A summary of both scheduled and unscheduled interruption events.  

 
 

Section 8:  Reliability 

 
8.1 Unit Process Reliability 

The V201TF includes redundant units for each of the DDW-defined critical plant 
systems and  also for most of the other ("non-critical") systems to provide the 
reliability required for water treatment plants. 
 
8.1.1 Well Pump 
Well V201 has one pump with a capacity to deliver up to 2,000 gpm to the 
V201TF, which is 100 percent of the total V201TF capacity. 
 
8.1.2 Bag Filters 
There are three bag filter vessels at the V201TF. Each of the bag filter vessels 
has the capacity to treat up to 1,200 gpm. Two bag filter vessels treat water from 
Well V201. The third bag filter vessel serves as a stand-by unit for the two bag 
filter units in the V201TF treatment  system. 
 
8.1.3 Granular Activated Carbon 
There are two Granular Activated Carbon (GAC) vessels in a single pass 
configuration. This is to maintain a 7.5-minute EBCT.  

 
8.1.4 Ion Exchange System (2-Stage) 
There are two ion exchange media vessels for the V201TF system. Each ion 
exchange media vessel has the capacity to treat up to 2,000 gpm, which is the 
maximum flow rate from Well V201. The vessels are normally configured to 
operate in series, allowing for a total system flow rate of up to 2,000 gpm. The 



  

two-stage (lead-lag) system provides complete redundant treatment capacity. 
Normally nearly all of the perchlorate removal will be achieved in the lead vessel, 
and the treated water from the lead vessel passes through the lag vessel without 
needing additional treatment. When breakthrough occurs in the lead vessel, 
perchlorate removal is provided in the lag vessel. 
 
8.1.5 Disinfection 
The disinfection system at the V201TF includes the addition of sodium hypochlorite 
and LAS forming chloramine and providing a total chlorine residual for water 
entering the distribution system.  
 

8.2 Treated Water Reliability 
Water treated at the V201TF will be disinfected before it leaves the V201TF site. 
The total chlorine residual will be monitored continuously in the treated water as it 
leaves the V201TF. 
 
The V201TF SCADA system will notify the V201TF operator when a treatment 
process failure occurs if the treated water chlorine concentration does not meet 
the performance criteria described in Section 5. 

 

The perchlorate concentration in the effluent from the lead and lag ion exchange 
vessels will be measured weekly. The perchlorate analysis will be performed by 
an ELAP certified laboratory, and the turnaround time for the analysis is 48 hours 
with advance notification. Nitrosamines levels in the treated water after an ion 
exchange resin change out and TCE and PCE concentrations in the GAC vessels 
will also be monitored to ensure that the levels of these contaminants in the water 
meet the permitted concentrations at their designated sampling locations. 
 

8.3 Instrumentation and Control System 
On-line monitoring instrumentation is used to control disinfectant addition at the 
V201TF and  to indicate when performance is not optimized. On-line monitoring 
instrumentation for monitoring flow rate and the total chlorine residual are 
provided at the V201TF. 
 
8.3.1 Disinfection 
There is one on-line chlorine concentration analyzer that can be used to monitor 
the chlorine  concentrations in the treated water, where the final disinfectant is a 
chloramine. The on-line chlorine analyzer is located close to the sample points on 
the treated water pipeline  to minimize the disinfection monitoring and control 
system loop time. 
 
The V201TF operator will respond to disinfection system alarms and notify 
SCVWA production staff that corrective action is required when an alarm 
indicates that there is a disinfection system  problem. 
 



  

8.3.2 Plant Alarms 
The V201TF SCADA system includes monitors that will generate an audible alarm 
to notify the V201TF operator if the plant operating parameters are outside the 
selected range is shown below. 
 
Each of the water treatment process alarms will be tested in accordance with the 
manufactures recommended testing instructions, procedures, and schedule. In 
addition, each of the water treatment process alarms will be tested during routine 
instrument calibration procedures.   

 
List of Alams and Triggers for the IX Treatment 

and Well 201 Disinfection Facility 
  

Alarm Alarm Triggers 
IX Treatment Facility  

High Differential Pressure for Prefilter 1 (psi) > 15 
High Differential Pressure for Vessel 1 (psi) > 25 
High Differential Pressure for Vessel 2 (psi) > 25 

High Flow for Vessel Set 1 (gpm) 2,000 
Low Flow for Vessel Set 1 (gpm) 300 

GAC Treatment Facility  

High Differential Pressure for Prefilter 1 (psi) > 15 
High Differential Pressure for Vessel 1 (psi) > 25 
High Differential Pressure for Vessel 2 (psi) > 25 

High Flow for Vessel Set 1 (gpm) 2,000 
Low Flow for Vessel Set 1 (gpm) 500 

Well 201 Disinfection Facility 

Ammonia Motor Fail to Run N/A 
Ammonia Motor Start Fault N/A 
Chlorine Motor Fail to Run N/A 

Chlorine Motor Starter Fault N/A 
High Chlorine Residual (mg/L) > 4.00 
Low Chlorine Residual (mg/L) < 1.00 
High Chlorine Tank Level (%) > 90 

Alarm Alarm Triggers 
Low Chlorine Tank Level (%) < 30 

High Ammonia Tank Level (%) > 90 
Low Ammonia Tank Level (%) < 30 

 
 



  

8.4 Emergency Operation 
The V201TF operator will operate the V201TF in accordance with the procedures 
described  in the SCVWA Emergency Response Plan whenever an operating 
emergency occurs. The V201TF operator will notify a SCVWA Water Systems 
Supervisor and DDW whenever the V201TF is operating in accordance with the 
Emergency Response Plan procedures. 
 
 
8.4.1 Process Failures 
The V201TF operator will respond immediately to an indication that the 
perchlorate treatment  or disinfection system has failed. The V201TF operator will 
also respond as soon as practical to a failure in any of the non-critical water 
treatment processes or systems. The V201TF operator will also increase the 
monitoring of critical treatment processes if a non-critical process or system fails. 
 
If an alarm or process failure occurs during periods where no operator is onsite at 
the V201TF,  the standby duty operator will receive and respond to the alarm. 
 
8.4.2 Power Failures 
In the event of a power failure, SCVWA may use one of their mobile diesel-
powered emergency  generators to allow operation of the system. Otherwise, 
SCVWA will make up for the temporary interruption in water supply from this 
source through other sources of supply. 
 
8.4.3 Natural Disasters 
The V201TF operating staff will modify the normal operating practices, if 
necessary, as per the Emergency Response Plan to produce regulatory compliant 
treated water. 
 
8.4.4 Watershed Emergencies 
The V201TF operating staff will modify the normal operating practices as per the 
Emergency  Response Plan to produce regulatory-compliant treated water or shut 
down the V201TF if necessary, based on the nature of the watershed emergency. 
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V201 Figure 4-1 

GAC Vessels Flow Diagram 

 



 

V201 Figure 4-2

Ion Exchange Vessels in Lead Lag Configuration 
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