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Abstract 
This document details the proposed testing procedures and sampling plan to be undertaken by Goleta 
Water District for a full scale plant test of a proprietary chemical, Jenfitch JC9450, at the Corona Del Mar 
Water Treatment Plant. JC9450 will be tested for effectiveness as an alternative to sodium hypochlorite 
for pre-oxidation and for effectiveness in reducing trihalomethane formation. Jar testing performed by 
the Goleta Water District in October 2017 showed substantial reductions in trihalomethane levels and 
formation potential. 
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Executive Summary 
The Goleta Water District (GWD) is currently in compliance with all State and Federal drinking water 
quality standards, including the four-quarter Locational Running Annual Average (LRAA) total 
trihalomethanes (TTHM) standard of 80 micrograms per liter (µg/L).  

Water quality has been declining in Lake Cachuma, GWD’s surface water supply, as a result of drought 
and wildfire impacts to its watershed. Increasing levels of organic matter are anticipated to exceed 
GWD’s current treatment capabilities and persist at high levels into the foreseeable future. Accordingly, 
one of the District’s top priorities is to maintain water quality, specifically to upgrade treatment to 
reduce organic matter and reduce the formation of THMs in the Corona Del Mar Water Treatment Plant 
(CDMWTP) treated water and in the distribution system.   

This proposed plan serves to notify the California State Water Resources Control Board Division of 
Drinking Water of GWD’s intent to perform a full scale plant test at CDMWTP of JC9450 as an alternative 
to sodium hypochlorite, with the goal of reducing THM formation. Manufactured by Jenfitch, LLC, 
JC9450 is a proprietary, NSF 61-approved water treatment chemical with properties similar to chlorine. 
Jenfitch NSF-approved products have been used for a number of water quality improvements by other 
water treatment plants, including Stenner Surface Water Treatment Plant (SSWTP) in San Luis Obispo, 
California and the City of Martinez Water Treatment Plant in Martinez, California.   

Jar testing of JC9450 was performed by GWD staff in October 2017 to simulate CDMWTP treatment 
processes. GWD observed a 95% reduction of TTHM and a 21% reduction in the seven-day TTHM 
formation level in samples that were treated with a low dose of JC9450 as an oxidizing agent in lieu of 
sodium hypochlorite. Sodium hypochlorite was still used as the disinfectant. 

Based on these promising results of the jar testing, GWD proposes a limited duration, low throughput, 
full scale plant test of JC9450. In addition to being NSF 61 approved, the JC9450 chemical has been used 
successfully at SSWTP and others plants with one adverse impacts reported: a turbidity increase at the 
filters, which was overcome by renewing the adsorption capacity of the filters. GWD is heeding the 
lesson of SSWTP’s experience by proposing to super-chlorinate the filters in advance of the CDMWTP 
full scale test. 

A preliminary full scale plant test of up to two weeks’ duration is tentatively scheduled for January 2018. 
The test will allow GWD to evaluate the efficacy of JC9450 to reduce THM levels and formation potential 
and to monitor impacts to CDMWTP processes. During this test, GWD expects to operate CDMWTP at 
approximately three million gallons per day (MGD) throughput. GWD also anticipates meeting the 
balance of customer demand in the distribution system via groundwater production.  

Full scale plant testing will be conducted with extensive process monitoring, cooperation from the 
chemical manufacturer, and routine plant sampling and monitoring by GWD Operators. If the initial two-
week test shows promising results and no adverse impacts, the District expects to prepare for an 
additional full scale testing of up to three months to allow for a more comprehensive testing while 
primarily on surface water. During this longer full scale plant test, groundwater production may be 
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suspended and water quality changes will be monitored within CDMWTP and throughout the 
distribution over a longer period to evaluate the suitability of JC9450 as a long term treatment solution 
for reducing THM formation.  
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Purpose 
This plan serves to notify the California State Water Resources Control Board Division of Drinking Water 
of Goleta Water District’s (GWD) intent to perform a full scale plant test at Corona Del Mar Water 
Treatment Plant (CDMWTP) of an NSF 61-approved chemical, JC9450 from Jenfitch, LLC, to determine its 
efficacy for reducing total organic carbon (TOC) and trihalomethane (THM) formation. This plan also 
serves to detail GWD’s testing approach, including an overview of the plant processes, a description of 
plant preparations for testing, a description of how the chemical will be introduced, a sampling plan, and 
safety measures. 

Background  
The District is currently in compliance with all State and Federal drinking water quality standards.  

Six years of drought and two major wildfires in the Lake Cachuma watershed in the last 10 years have 
introduced large amounts of organic matter into Lake Cachuma via stormwater runoff.  As a result, an 
increase of approximately 40% of total organic carbon (TOC) levels was measured, and further increases 
above the current level of 5.4 milligrams per liter (mg/L) are expected. Following the July 2017 Whittier 
fire in the immediate vicinity of Lake Cachuma, upcoming winter storms are expected to deliver even 
more organic matter to the lake when its steep watershed slopes experience runoff and erosion during 
the rainy seasons this winter and beyond. Additionally, fluctuation in lake levels before and during the 
recent drought promoted vegetation growth and decay of submerged vegetation, which is believed to 
have further increased the level of organic matter in the lake.  

The elevated levels of organic matter are anticipated to exceed CDMWTP’s capabilities for removal by 
existing treatment processes. As sodium hypochlorite is applied as a pre-oxidation agent and as 
disinfectant at CDMWTP, the reaction between chlorine and organic matter in the water forms THMs 
and other disinfection byproducts. The increased organic levels are expected to result in increased THM 
levels in CDMWTP treated water and throughout the distribution system.   

In March 2017, in recognition of changing water quality conditions at Lake Cachuma, the GWD identified 
maintaining water quality as its top priority when the Board of Directors adopted an amendment to the 
2015-2020 Infrastructure Improvement Plan.  

THM Reduction Program  
To help maintain water quality specific to THMs, GWD developed a THM reduction plan that includes 
immediate operational modifications that have already been implemented and short, intermediate and 
long term measures that include testing a range of treatment approaches. To reduce THMs in the short 
term, GWD is increasing its reliance on groundwater, which contains little to no TOC and therefore does 
not pose the same THM formation challenge as surface water from Lake Cachuma. Still, sufficient 
groundwater resources and production capacity do not exist to meet peak seasonal customer demand 
or to overcome Lake Cachuma water quality changes that are expected to persist for many years. 
Therefore, the plan’s intermediate and long term measures include expanded treatment capacity at 
CDMWTP and/or in the distribution system. 
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GWD progress to date toward the intermediate and long term measures includes GWD having already 
performed jar testing, bench-scale testing, and/or pilot testing of ten different technologies, including 
jar testing of JC9450 manufactured by Jenfitch, LLC. GWD anticipates amending its current operation 
once intermediate and long term treatment measures are identified, which may include using JC9450 
as an oxidation agent.   

JC9450 Jar Testing 
Jar testing of JC9450 with and without powder activated carbon (PAC) demonstrated substantial THM 
and total THM formation reductions when a dosage of 5 mg/L JC9450 was used as an alternative to 
sodium hypochlorite in CDMWTP water samples treated to simulate CDMWTP treatment processes 
(refer to Tables 1 and 2). Dosages of 10 mg/L and higher also achieved reductions in THM formation, but 
removal rate decreased as the dosage was increased up to 25 mg/L. 

Procedures 
The two jar test machines at the CDMWTP laboratory were programmed to simulate the plant operating 
conditions and the treatment processes prior to final disinfection.  A simplified plant process flow 
diagram is illustrated in Figure 1.   

Figure 1. Process flow diagram for CDM 

Water samples were collected from the plant influent prior to the jar tests and were tested at room 
temperature.  The jar testing machines were programmed as follows:  

1. Rapid mix of 60 seconds at 100 rpm
2. Slow mix of 30 minutes at 30 rpm
3. Settling period of 60 minutes

At the conclusion of jar tests, samples of the settled water were collected from individual jars and 
subsequently filtered using a PALL 0.45 micron (µm) membrane filter.  The filtered samples that 
represented the plant filter effluent were handled according to the Standard Methods for the 
Examination of Water and Wastewater and shipped for futher analysis to Eurofins Eaton Analytical 
(EEA), the District’s contract laboratory.  

The samples were further treated to simulate water age in the distribution system. Filtered sample 
water was placed into 250 milliliter (mL) clear bottles without headspace and treated with 2.8 mg/L of 
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12.5 % sodium hypochlorite to simulate the plant disinfection process.  Samples then were placed in a 
water bath and maintained at 27°C (80.6°F) for 168 hours to test for maximum TTHM formation. The 
water bath was covered to prevent light from penetrating into the sample bottles. The holding time of 
168 hours (7 days) simulates the oldest water age estimated to occur anywhere in the distribution 
system.  However, the typical water age in the outer reaches of the distribution system is estimated to 
be 144 hours (6 days). 

Chemicals added to the jars included Powder Activated Carbon (PAC), alum, polymer (Magnafloc LT 
7992), sodium hypochlorite, and JC9450 at dosages that corresponded to sequence and time delays 
between each chemical feed point during normal CDMWTP operating conditions.  PAC slurry and dilute 
stock solutions of alum, polymer, and sodium hypochlorite were prepared using the District’s undiluted 
chemical.  Jar tests using JC9450 were completed by GWD staff on October 25, 2017.  

JC9450 Jar Test Results 
Of the five doses of JC9450 that were tested, 5 mg/L achieved the greatest reductions in THM levels 
and THM formation potential levels. Table 1 and Table 2 show the laboratory analytical results and 
TTHM concentrations that would be corresponding to the water quality in the clearwell prior to final 
disinfection and the maximum formation potential in the distribution system after 168 hours. The full 
laboratory report is included in Attachment 5.   

Table 1 - JC9450 Jar Test Results without using PAC (October 25, 2017) 

Sample 
Name  

Sample 
ID # 

JC9450 
Dose 
mg/L 

pH Alkalinity 
mg CaCO3/L 

Ca 
mg/L 

Cl 
mg/L 

Total Fe 
mg/L 

Total Mn 
mg/L 

TOC 
mg C/L 

TTHM
µg/L 

Max TTHM 
Formation 
(168 hrs) 

µg/L 

Control 17-1025-1 0 7.40 140 81 29 < 0.02 0.014 4.7 45 140 

JC 1 17-1025-2 5 7.34 150 78 27 < 0.02 0.014 4.6 2.2 110 

JC 2 17-1025-3 10 7.36 150 79 28 < 0.02 0.013 4.5 6.2 130 

JC 3 17-1025-4 15 7.40 140 79 28 < 0.02 0.013 4.5 12 140 

JC 4 17-1025-5 20 7.44 140 78 29 < 0.02 0.012 4.5 26 140 

JC 5 17-1025-6 25 7.47 150 80 31 < 0.02 0.011 4.4 41 150 
Note: all samples were also dosed with 40 mg/L alum, 1 mg/L polymer, 2.8 mg/L sodium hypochlorite. 

Table 2 – JC9450 Jar Test Results using PAC (October 25, 2017) 

Sample 
Name  

Sample ID 
# 

JC9450 
Dose 
mg/L 

pH Alkalinity 
mg CaCO3/L 

Ca 
mg/L 

Cl 
mg/L 

Total Fe 
mg/L 

Total Mn 
mg/L 

TOC mg 
C/L 

TTHM 
µg/L 

Max TTHM 
Formation (168 

hrs) µg/L  

Control 17-1025-7 0 7.48 150 79 29 <0.02 0.006 4.8 31 170 

JCP 1 17-1025-8 5 7.52 150 79 27 <0.02 0.014 4.7 2.1 120 

JCP 2 17-1025-9 10 7.48 150 79 28 <0.02 0.015 4.7 5.3 120 

JCP 3 17-1025-10 15 7.42 150 83 28 0.057 0.016 4.6 7.2 120 

JCP 4 17-1025-11 20 7.49 150 81 29 <0.02 0.014 4.6 9.8 130 

JCP 5 17-1025-12 25 7.50 150 80 31 <0.02 0.011 4.6 15 130 

Note: all samples were also dosed with 20 mg/L PAC, 40 mg/L alum, 1 mg/L polymer, 2.8 mg/L sodium hypochlorite. 
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The effectiveness of JC9450 as an oxidant was also evidenced by very low levels of total iron and 
manganese concentrations in the treated water. At the 5 mg/L dose of JC9450, maximum TTHM 
formation was reduced by 50 µg/L over the control sample.   

Proposed Full Scale Testing 
Full scale plant testing of JC9450 will allow GWD to obtain more detailed data on the efficacy of JC9450 
to reduce TOC, THMs, and THM formation potential and on impacts to filter turbidity, algae and 
pathogen removal within the plant, corrosivity, and other potential disinfection byproducts.  Further 
study of THM levels in the distribution system during a longer period full scale plant testing of JC9450 
will be needed later to confirm the efficacy of JC9450 as a pre-oxidant alternative and a treatment 
chemical for THM control. 

Objective 
The objective of full scale testing of up to two weeks is to validate the THM reduction results measured 
during jar testing. While all other plant processes and operations are expected to remain unchanged, 
the goal is to gradually replace sodium hypochlorite with an initial dose of 5 mg/L of JC9450 in Flash Mix 
2 at a flow rate of three (3) million gallons per day (MGD). Water quality through each treatment train 
process from flocculation through filtration will be monitored and the main focus will be given to 
monitoring the plant response by key water quality parameters, including pH, oxidation/reduction 
potential (ORP), filter turbidity, and TTHM reduction. JC9450 will initially be tested at 5 mg/L, but this 
dosage may be adjusted depending on the field data, daily plant inspections, and laboratory data.  

Current Plant Process Overview 
Figure 2 shows the current plant process, with the average chemical dosages currently being used. 
During full scale testing, GWD anticipates operating operate the treatment plant with a single train, 
isolating the other three trains from JC9450 testing. Therefore, full scale plant testing will be conducted 
by operating one flocculation basin, one sedimentation basin and three filters as shown in Figure 3.  
JC9450 will be added in place of sodium hypochlorite in Flash Mix 2.   

 

MAlbor
Cross-Out
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Figure 2 - Current Plant Process and Dosages 
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Figure 3 - Proposed Full Scale Testing of JC9450 

Plant Preparation and Testing 
Based on the lessons learned at SSWTP1 and the manufacturer’s recommendations, GWD will prepare 
the plant for the full scale testing to prevent potential operational upsets during the two-week testing 
period. The plant preparation and testing will include the following steps: 

1. Clean flocculation and sedimentation basins. GWD will take out Treatment Train 3 (see Figure 3) out
of service approximately two weeks prior to full scale testing.  Operations staff will clean the
flocculation and sedimentation basins (i.e., treatment train) to remove as much organic material and
sludge from the basins as possible. The basins will be kept dry for approximately 10 days to prevent
algae or other organic material built up that may cause upsets to downstream filters. Figure 6 shows
a picture of cleaned treatment train.

1 Based on telephone conversation with SSWTP staff, GWD understands that SSWTP experienced high filter 
turbidity during the full scale testing of JC9450. Introducing JC9450 to the plant without prior filter cleaning is 
thought to have caused an excessive load of algae and other organic matter from the upstream Actiflo® process on 
the filters, which, in turn, resulted increased turbidity. 
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2. Condition filters. Three filters will also be cleaned using chlorine at high concentrations (super 
chlorination) to remove as much organic materials and particles from the filters. Attachment 8 
includes filter preparation procedures.

3. Set up a separate chemical storage and feed system for JC9450. JC9450 will be ordered in 250-gallon
Intermediate Bulk Containers (IBC) and will be stored in accordance with the JC9450 Safety Data
Sheet (see Attachment 2), which has similar handling and storage requirements as sodium
hypochlorite. The chemical will be stored within an 860-gallon containment area to capture any run
off, leaks or spills. The containment area is equipped with a drain to where the chemical can be
neutralized and discharged to the sludge drying beds without environmental spills. Figure 4 shows
the containment area, the existing poly tank shown in the picture will be removed and replaced with
the IBC. The containment area will also house two new chemical metering pumps dedicated to
JC9450.

The IBC will be fitted with a quick connect valve to aid the changeover of chemical IBC’s. A separate 
chemical feed system will be setup for manual operation. The metering pumps setpoint can be 
changed to allow adequate dose to accommodate any changes in the plant flow. The chemical 
metering pump setpoints must be changes following the tables in Attachment 7.  Figure 5 shows the 
JC9450 chemical feed system set up that will consist of two Pulsafeeder pumps that discharge to a 
common header.  The common header will be connected to an existing SHC feed mag meter that is 
linked to the plant SCADA.  This will allow operators to monitor feed flow rates and set alarm limits 
for malfunctioning pumps or underfeeding situations (See Attachment 9). Alternatively, JC9450 can 
be fed into Flash Mix 2 through three new chemical feed lines. This will allow GWD to immediately 
switch back to chlorine if JC9450 does not perform as anticipated.  

4. Establish baseline water quality parameters. As JC9450 does not leave a measurable residual in the
water, the best way to monitor the presence of JC9450 is to track changes by monitoring ORP.  A
baseline including ORP will be developed prior to the addition of JC9450. ORP values will be
monitored before and during JC9450 addition to the water using a mobile ORP monitor (MOM) that
will allow for movement around the plant. MOM will be linked to the plant SCADA network, which
will facilitate real time ORP trending.  CDMWTP Operators will be able to track ORP changes and
compare the values with historical data. Figure 7 shows the MOM setup and the various parts of the
setup.  Throughout the test duration, all routine plant monitoring activities will continue. This
approach will provide daily records and immediate attention to any changes and actions necessary
to stop or continue the test.

5. Introduce JC9450 gradually rather than suddenly. GWD will take precautionary measures to
introduce JC9450 to Flash Mix 2. The treatment train prepared for the testing will be filled two days
before the introduction of JC9450, during which the treatment train will be setup to run on one
treatment train and three conditioned filters. Once the operating conditions are stabled, JC9450 will
be slowly introduced. During the two-day transition, SHC dosing will be reduced by half dose and
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JC9450 dose will be increased by half dose to finally switch over from SHC to 5 mg/L of JC945. This dose 
rate is similar to the dose that was used at SSWTP.  

At the conclusion of the test, the JC9450 feed system will be shut off, and the chlorine feed will be 
resumed allowing the plant normal operations. 

Figure 4 – Chemical Storage Area and Containment Area for 
JC9450 

Figure 5 – Chemical Feed Skid 

Figure 6 – A drained and cleaned treatment basin 

Figure 7 – Mobile ORP Monitor (MOM) 
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JC9450 Chemical Introduction  
The full scale plant test will commence slowly as a gradual changeover from sodium hypochlorite to 
JC9450 is achieved. To ensure a smooth transition from sodium hypochlorite to JC9450, CDMWTP 
Operators will fill treatment train #3 (see Figure 3) and deliver treatment chemicals to the water per the 
standard operations manual in the same manner that sodium hypochlorite has been historically 
delivered. If turbidity and ORP remain stable and if no visual signs of upset appear, flow will be 
transitioned from filters 4, 5, and 6 to pre-conditioned filters 1, 2, and 3.  Once the treatment train is fed 
with JC9450 only, fine tuning the JC9450 dose will begin. During this time, the plant flow may be 
increased steadily up to 6 MGD or the maximum customer demand so that any potential changes to 
turbidity or ORP can be detected or visual signs of upset observed and addressed quickly. Increased 
clear well chlorine demand will be monitored which would indicate that the pre-oxidant is not fully 
oxidizing organic matter and minerals.  
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Full Scale Plant Testing Schedule 
GWD has tentatively scheduled the full scale plant test to occur January 10 through January 24, 2018. 
Plant preparation is expected to start on December 28, 2017. Table 3 outlines the plant activities.   

Table 3 – Plant Preparation and Full Scale Plant Testing Activities and Schedules  
Step Task Description 
Task 1. Empty Treatment Train In Service  
1.01 Day 1 - Commence filling 

the treatment train 
currently out of service 

Fill the treatment train currently out of service, ensure that 
chlorine is being added to the treatment train as being filled. 

1.02 Day 2 - Continue running 
on chlorine  

Keep the treatment train being dosed with chlorine, and allow 
the 3 filters in service to match the pace of the treatment train. 

1.03 Day 2 – Monitor 
treatment parameters 

Treatment operator to monitor treatment parameters, making 
sure the treatment system is stable and ready to accept the 
chemical change. Chemical change not to happen until the 
treatment operator has verified stability.  

Task 2. Full Scale Plant Test - JC9450 Chemical Introduction 
2.01 Day 3 – Reduce Chlorine 

Dose by 50%. Increase 
JC9450 Dose by 50%. 

Treatment operator to reduce the chlorine dose at Flash Mix 2 
by 50%, while commencing the feed of JC9450 to 50% of the 
recommended dose. 

2.02 Day 4 – Reduce Chlorine 
dose to 0%, Increase 
JC9450 Dose to 100%  

Treatment operator to reduce the chlorine dose to the head of 
the plant to 0%, while commencing the feed of JC9450 to 100% 
of the recommended dose. 

2.03 Day 5 – Continue Dosing 
JC9450 at the 
recommended Dose 

Treatment operator to monitor treatment parameters 
throughout the JC9450 testing period.  

Task 3. Full Scale Plant Test - JC9450 Chemical Testing Completion 
3.01 Day 14 – Reduce the 

JC9450 slowly over the 
course of the day and 
return to Chlorine Dosing 

JC9450 should be backed down slowly while simultaneously re-
introducing chlorine into the treatment system. The following 
dosing percentages should be used as guidelines: 
Hour 1 - JC9450 80%, Chlorine 20% 
Hour 2 – JC9450 60%, Chlorine 40% 
Hour 3 – JC9450 40%, Chlorine 60% 
Hour 4 – JC9405 20%, Chlorine 80% 
Hour 5 – JC9450 0%, Chlorine 100% 

3.02 Monitoring of Treatment 
Parameters 

Monitoring of treatment parameters shall be undertaken by the 
treatment operator.  

Water Quality Sampling Plan 
This sampling plan has been developed specifically for the two-week testing period to detect any 
adverse water quality changes and/or improvements on the plant treatment processes. The TTHMs will 
be monitored as well as any visual changes in the settling of contaminants in the treatment train 
designated for JC9450 testing. In addition, testing will be performed to simulate TTHM formation 
potential in the distribution system at the end of the two week testing.      
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The sampling plan targets the main plant streams, including plant influent, plant effluent and 
intermittent streams as listed in Table 4.  Additionally, water quality and process monitoring will 
continue to be monitored routinely per the plant operational plan during the two-week testing period.  
Specifically, the plant monitoring will focus on daily inspection of floc sizes in the flocculation basins and 
settlement of particles and flocs in the sedimentation basin, field measurement of key indicators such as 
pH, oxidation/ reduction potential (ORP), dissolved oxygen (DO) and UVA, and online and continuous 
monitoring of filter effluent turbidity, filter head loss and filter runtime facilitated through the plant 
SCADA System. 

Table 4 – Water Quality Sampling Plan Matrix for Full Scale Testing of JC9450 at CDMWTP 
Sample 
ID Sample Location Constituent 

Field/ Lab 
Analysis 

Sample 
Frequency 

Sample 
Type 

1 Plant Influent 

pH, ORP, temp, DO, chlorine residual, 
UVA 

Field Daily Grab & 
On-line 

turbidity, alkalinity, TOC, DOC, UVA, 
chlorine residual, conductivity, 
TTHM, LSI 
pH, odor, color, iron, manganese, 
aluminum, chloride, sulfate, bromide, 
ammonia, nitrite, nitrate HAA9* 

EEA Lab Refer to 
Sampling 
Schedule 

Grab 

2 

Flash Mix 1 
• PAC is added

upstream of Flash 
Mix 1 

• Alum is added

pH, ORP, temp, DO, 
chlorine residual, UVA 

Field Daily Grab & 
On-line 

Al, TTHM, TOC, DOC, UVA EEA Lab Refer to 
Sampling 
Schedule 

Grab 

3 

Flash Mix 2 
• Cationic Polymer

added 
• JC9450 added

pH, ORP, temp, DO, chlorine residual, 
UVA 

Field Daily Grab & 
On-line 

TTHM, TOC, DOC, UVA, odor, color 
total chlorine, chlorine residual* 

EEA Lab Daily Grab 

4 Flocculator 3 

pH, ORP, temp, DO, chlorine residual Field Daily Grab & 
On-line 

TTHM, TOC, DOC, UVA 
total chlorine, chlorine residual, 
HAA9* 

EEA Lab Daily Grab 

5 
Sedimentation 
Basins 1 &4 ahead 
of Launders 

pH, ORP, temp, DO, chlorine residual Field Daily Grab & 
Online 

TTHM, TOC, DOC, UVA 
total chlorine, chlorine residual* 

EEA Lab Daily Grab 

6 

Clear Effluent 
Channel (CEC) 
• Flocculant Aid is

added 

pH, ORP, temp, DO, chlorine residual, 
UVA 

Field Daily Grab & 
On-line 

turbidity, alkalinity, TTHM, TOC, DOC, 
UVA, odor, color 

EEA Lab Daily Grab 

7A, 7B, 
7C 

Top of Filters (3 out 
of 6 filters) 

pH, Temp, DO, chlorine residual, UVA 
and SCADA data  

Field Daily Grab & 
On-line 

turbidity, TOC, DOC, UVA EEA Lab Daily Grab 
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Sample 
ID Sample Location Constituent 

Field/ Lab 
Analysis 

Sample 
Frequency 

Sample 
Type 

8A, 8B, 
8C 

Filter Effluent 
• Chlorine is added

at CT tank 

pH, Temp, DO, chlorine residual, UVA 
and SCADA 

Field Daily Grab & 
On-line 

turbidity, TOC, DOC, UVA EEA Lab Daily Grab 

9 Clear Well Effluent 

pH, ORP, Temp, DO, chlorine residual, 
UVA 

Field Daily Grab & 
On-line 

turbidity, alkalinity, TOC, DOC, UVA, 
chlorine residual, conductivity, 
TTHM, LSI  
pH, odor, color, iron, manganese, 
aluminum, chloride, sulfate, bromide, 
ammonia, nitrite, nitrate, HAA9* 

EEA Lab Daily Grab 

10 Reclaimed Water pH, chlorine residual, UVA Field Once Grab 
THM, TOC, DOC, UVA, chlorine 
residual  

EEA Lab Once Grab 

Notes: 
*Constituents will be only measured once.

EEA Lab: GWD Contracting Laboratory Eurofins Eaton Analytical (ORELAP 4034) 
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Plant Sample Location Map 

Figure 8 - Sample Location Map 



Goleta Water District - Full Scale Plant Testing of Jenfitch JC9450  

19 

Water Quality Sampling Schedule and Frequency 
The plant influent and effluent will be sampled daily over two days prior to adding JC9450 to create a 
baseline.  Table 5 shows the sampling dates, locations and frequency. 

Table 5 – Sampling Frequency 
Date Sample ID Frequency 
Jan 8-9, 2018 Plant Preparation 
Jan 8/2018 1, 9 Once 
Jan 9/2018 1, 9 Once 
Jan 9/2018 10 Once 
Jan 10/2018 Commence JC9450 Two Week Testing 
Jan 10/2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 

8A, 8B, 8C, 9 
Twice, immediately after JC9450 addition and 8 
hrs after  

Jan 11/2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 15/2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 16/2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 17, 2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 18, 2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 22, 2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 23, 2018 2, 3, 4, 5, 6, 7A, 7B, 7C, 
8A, 8B, 8C, 9 

Once 

Jan 24, 2018 9 Collect 12 sample for Distribution System 
Simulations 

Jan 24, 2018 Two-Week Testing Ends 

Safety 
In case of a failure or treatment upset, the plant staff can switch the JC9450 feed to chlorine feed within 
a short time and allow for water production to resume quickly. Additionally, GWD will keep the 
remaining treatment trains and three filters isolated from the JC9450 treatment train and ready in a 
standby mode for a switch over if needed.  As a backup, groundwater wells will be online ready to 
operate to ensure an adequate water supply in case any issues rise during the testing of JC9450. 

Customer safety is the utmost priority of the District. The introduction of JC9450 will be taken slowly 
and changes in the treatment train will be analyzed through certified laboratory testing to ensure the 
water leaving the treatment plant is in compliance with all State and Federal regulations. The full scale 
plant testing is scheduled to operate over a two week period, with treated groundwater as a back 
supply. The District will ensure that customers will not be see adverse effects on water quality if testing 
proves negative.  Engineered procedures are in place to ensure the smooth transition from sodium 
hypochlorite to the JC9450 chemical.   
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The safety of all District personnel working who will be working with this new chemical is extremely 
important. The treatment operators are adequately trained and licensed to work around the plant and 
will be expected to adhere to safe chemical handling procedures and handle this chemical with care to 
avoid any spill or harm to themselves and others. The Operators will be required to handle the product 
in the same manner as sodium hypochlorite, wear appropriate PPE and perform appropriate lock out 
and tag out when transferring chemical containers and maintaining metering pumps and other 
associated equipment.  
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Attachment 1 - JC9450 Safety Data 
Sheet 
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Attachment 2 - JC9450 
Material Analysis Data Sheet 
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Attachment 3 - JC9450 NSF Listing 
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Attachment 4 - JC9450 Jar Tests 
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Attachment 5 – JC9450 Jar Test Results 
From Eurofins 
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Attachment 6 – Daily Treatment 
Parameters Monitoring Sheet 
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Attachment 7 – Chemical Feed 
Plusafeeder Dosing Chart 2 – 10 mg/L 
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Attachment 8 – Filter Preparation 
Procedures 
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Filter Preparation 
The filters will need to be pre-conditioned, this will be achieved via super chlorination of the filter units. 
Three filters will be used for the test, this will consist of filters 1-3 at the Corona Del Mar Treatment 
Plant. Each filter will be super chlorinated to 100mg/L using sodium hypochlorite. The example 
calculation for the super chlorination is detailed below:  

Filter area = 702 ft2   X (Depth of media 3.5 ft.  +   Depth of water over media= 3.7 ft.)= 5055 ft3 

Filter Volume (Gallons) = 5055 ft3 x 7.48 gal /ft3 = 37,810 gallons/1,000,000= 0.0378MG 

Gallons of Chemical Needed = (0.0378 * 8.34 * 100) = 31.5 Lbs. of 100% ÷ 1.21 Lbs./gal 

= 26 gallons of 12.5 % Sodium Hypochlorite. 

 Filter Super Chlorination Procedure 
Expected to commence week beginning: Tuesday, December 26, 2017 

Expected Duration: 3 Days 

Step Task Description 
Task 1. Filter Analysis Baseline 
1.01 Day 0 - Collect Water 

Quality Samples of Filter 
Influent (as detailed in 
Table 5) 

Collect water samples of the filter influent, samples will be taken 
once before commencement of super chlorination 

1.02 Day 0 - Collect water 
quality samples of Filter 
effluent (as detailed in 
Table 5) 

Collect water samples of the filter effluent, samples will be taken 
once before commencement of super chlorination 

Task 2. Filter Backwash Procedure 
2.01 Close Filter Influent Valve At Filter Control Console (FCC) turn Filter Influent switch from 

AUTO to CLOSE.  Leave switch in close position for 15-20 
seconds, then turn switch to HOLD.  Repeat until the Filter 
Influent valve is fully closed (light will come on) 

2.02 PLC Filter Drain Note: At this point the SCADA control will automatically change 
the filter operating mode to 3=DRAIN MODE.  In this mode the 
PLC will automatically ramp the Filter Effluent Flow to the Drain 
Mode set point, monitor the water level in the filter. 

2.03 PLC Filter Effluent Valve 
Close 

Open the WW Drain VLV (when water is at the top of the wash 
water launders). The filter will continue to drain until it’s at the 
0.5 ft level.  At this point the PLC will shut the Filter Effluent 
Valve. 

2.04 Wash filter with hose. Wash the filter with a hose. Remove all material from launders 
and air scourers.  
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Step Task Description 
2.06 Open Air Scour Valve Open the Filter Air Scour Valve (Scour VLV), wait for the green 

indicator light for valve to come on. 

2.08 Air Blower to manual 
Control 

Turn Air Blower to HAND (filter air compressor), there will be a 
delay for the compressor to start.  When the compressor has 
started and air is coming up through the media, allow this to run 
for 1 minute.  Then turn back to AUTO. 

2.09 Air Scour valve to close Turn Air Scour to CLOSE, wait until light comes on. 
2.08 Wash Water Valve to 

Open 
Turn WW VLV to OPEN, wait for it to fully open. 

2.10 Backwash Flow Control to 
Manual 

Locate the Backwash Flow Controller on the FCC, switch from 
HOST to MANUAL. 

2.11 Increase Backwash Water 
Flows 

Push the UP arrow button to open valve to 15% (screen is hard 
to see, second line of small numbers is the % line) (5 gpm/ft2).  
After flow increases (give it a minute or so) increase opening to 
23% (10 gpm/ft2). 

2.13 Backwash Polymer Feed 
to Manual 

Turn Polymer BW to HAND. 

2.14 Increase Backwash Water 
Flows to Max Value 

Continue to ramp up the flow to 35% valve opening.  (15 
gpm/ft2 minimum to 17 gpm/ft2 maximum depending on water 
temperature, check current high flow set point). 

2.15 Completion of Backwash 
Water Cycle, Backwash 
Polymer to Auto 

Wait for 5 minutes.  When you see the large stainless steel 
support beam under the launder, then put Polymer BW to 
AUTO. 

2.16 Decrease the Backwash 
Water Flows 

On the Backwash Flow Controller press the Down arrow to 
decrease valve position to 23% (10 gpm/ft2). 

2.17 Close Wash Water Drain 
Valve 

CLOSE WW Drain VLV. 

2.18 Set Up Filter for Super 
Chlorination 

The filter should be isolated from the (CEC) Clarifier Effluent 
Channel, all filter valves should be closed and in manual on the 
(FCC) Filter Control Console) and the water level in the filter 
should be at the crest of the wash water troughs. 

Task 3. Filter Super Chlorination Procedure 
3.01 Super Chlorination Setup Using the chlorine transfer tote and the portable diaphragm 

chemical transfer pump, add the proper amount of Sodium 
Hypochlorite to dose the filter and water to 100 ppm = 26 
gallons of 12.5 % Hypochlorite (1.21 Lbs./ gal) 

3.02 Open Air Scour Valve, Run 
Air Scour for 90 Seconds 

At the FCC, open the air scour valve. When valve is open place 
Blower manual run switch to the RUN position. Run the air scour 
for 90 seconds, then place switch in STOP and close the air scour 
valve. 

3.03 24 Hour Hold Let filter stand for 24 hours 
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Step Task Description 
3.04 Follow Step 2.08 – 2.16 Follow the manual filter backwash procedure 

3.05 STOP – Chlorine Residual 
Check  

 

Allow the filter to rinse at the low flow rate until grab samples 
from the surface of the water in the filter has a free residual of 
<.2 ppm. 

3.06 Close Wash Water Drain 
Valve 

CLOSE WW Drain VLV. 

Task 4. Placing Filter Back in Service 
4.01 Wash Water Polymer to 

Hand 
Place Polymer WW in HAND 

4.02 Slow backwash Filter Set Backwash Flow Controller to 15% (5 gpm/ft2). Down Arrow 
again. 

4.03 Wash Water Polymer to 
Auto 

When filter gets to 5.5 feet (or level with the other filters) place 
Polymer WW in AUTO. 

4.04 Backwash Controller to 
HOST 

Reset Backwash Flow Controller to HOST (this will set flow to 
zero). 

4.05 Open Filter Influent Valve Open the Filter Influent Valve by placing it in OPEN for 
approximately 20 seconds then HOLD for approximately 1 
minute.  Repeat until valve is opened and leave in OPEN. 

4.06 Wash Water Valve Remain 
Open 

Leave Wash Water valve OPEN (valve Number ends in 13) 
examples (113, 213, 313, etc) 

4.07 Filter To Waste Valve to 
Manual 

At SCADA on Filter to Waste (FTW) screen Click the FTW Valve 
116 to open the valve control screen. Select “MAN” and set the 
valve % to achieve the desired flow rate (.8 MGD is good ) 

4.08 Set FTW timer Set a timer for 15 minutes. You should carefully monitor the 
FTW flow rate and keep it smooth at 0.8 mgd. 

4.09 Close Wash Water Valve, 
Set all Valves to Auto 

After fifteen minutes on the filter table close the Wash Water 
Valve that was left open in step 4.06. Also insure that all valves 
at table are in auto except the filter influent valve. 

4.10 Close FTW valve Back at SCADA close the FTW valve by entering a 0% manual 
valve position. FTW flow should be ZERO. 

4.11 STOP - Filter Control Mode 
Set to 0 

 

Go back to the “Filter Valve Control” screen on SCADA. Verify 
that the “Filter Control mode” is set to “0”.  If not, set to “0”. 
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Step Task Description 
4.12 STOP - Check Plant 

Influent Valve Control 

 

IF PLANT IS IN INFLUENT VALVE CONTROL= AFTER 40 MINUTES 
RETYPE THE INFLUENT FLOW SETPOINT AND THE FILTER WILL BE 
PLACED AT THE APPROPRIATE FLOW BY THE PLC.(SKIP STEPS 
4.13 , 4.14) 

4.13 Filter Mode Setpoint at 
0.8MGD 

Verify that in the line above this, labeled “Filter Mode Set point”, 
is set at desired startup flow (0.8 MGD). 

4.14 Filter to Flow Mode Back to the “Filter Control Mode” highlight the “0” and click to 
bring up the change box, enter a “2” for the filter to operate in 
FLOW mode, hit ENTER. 

4.15 STOP - Verify All Valves in 
Auto 

 

Return to the FCC and verify that all valves are in the AUTO 
position.  PLACE THE FILTER INFLUENT VALVE IN AUTO 

4.16 Check for Turbidity Spikes 
and then return filter to 
level mode 

The filter is now online and will ramp slowly up to the flow set 
point.  After 25-30 minutes and after any turbidity spike has 
started subsiding, in the “Filter Control Mode” line, reset the 
value to “1” for LEVEL control, hit ENTER 

4.17 Reset Polymer Pumps Go to Polymer pumps and flip switches from AUTO to HAND and 
then back to AUTO to reset them 

4.18 Filter Backwash 
Paperwork 

Complete all monitoring and associated filter Backwash paper 
work as necessary. (Appendix x) 
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Attachment 9 – Chemical Addition 
Troubleshooting 
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Chemical Addition Problems Procedure 
Filter Turbidity Too High 
If the filter turbidity is too high and is looking as though the filters will be passing too much turbidity, the 
following procedure will be undertaken.  

Step Task Description 
Task 1. High Filter Turbidity  
1.01 Turbidity above 0.15 NTU  Potential for turbidity to pass through the filters, will cause 

health goals not to be met.  
1.02 Is the Issue Isolated to 

One Filter 
If it is isolated to one filter then it may be a small turbidity spike, 
look at the flow rates on each of the filters to determine if 
higher flows are being experienced by just one filter 

1.03 Take grab sample from 
turbidity meter 

Taking a grab sample and this will immediately be run through 
the HACH 2100AN bench top turbidity meter. If the grab is 
within normal range <0.1 NTU, the turbidity meter is likely to 
have an issue. If so grab samples must be taken every 4 hours 
until the instrument is repaired.  
If the turbidity is confirmed, continue the procedure 

1.02 One filter issue – 
Complete filter isolation 
and backwash 

Take filter offline then open the wash water drain valve, do not 
allow the filter to continue filtering water as this will cause a 
larger turbidity pass through.  
 
Complete backwash on filter and then return to service 
monitoring the turbidity on startup. If turbidity is shows a 
climbing trend then the filter must be taken offline.  

1.03 Turbidity Spike happening 
on All filters 

If a turbidity spike is being seen on all filters, the JC9450 test will 
cease, all filters will be taken offline and the plant will be 
shutdown to allow the change over to the non JC9450 treatment 
trains.  

1.03 Start Treatment Train on 
Non JC9450 Treatment 
Trains and Non JC9450 
Filters 

Use the standby treatment train and the standby filtration units 
so that production can still continue, this process should switch 
back to chlorine as the disinfectant at the head of the plant.  

1.04 The remaining water in 
the JC9450 treatment 
train shall be sent to 
waste and will be 
reclaimed through the 
normal plant process 

 

1.07  Monitor treatment 
parameters 

Treatment operator to monitor the filter stability on standby 
filters 

 
Chemical No Feed/Under Feed/Over Feed 
The JC9450 chemical feed will be monitored via a Rosemont mag meter, which is linked directly to the 
plant SCADA system. As such, alarms for no feed or under feed will be audible and visual on the SCADA 
operator screen. This will allow the operator to assess the situation and switch pumps if necessary to 
continue feeding the chemical.  
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