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CALLEGUAS MUNICIPAL WATER DISTRICT 
WATER QUALITY & OPERATIONS COMMITTEE 

www.calleguas.com 
 

January 27, 2015 
 

NOTICE AND CALL OF A MEETING OF  
THE CALLEGUAS WATER QUALITY & OPERATIONS COMMITTEE 

 
A Water Quality & Operations Committee Meeting of Calleguas Municipal Water District is 
hereby called and notice of said meeting is hereby given for 5:00 p.m. on Tuesday, January 27, 
2015 at Calleguas Municipal Water District, 2100 Olsen Road, Thousand Oaks, California. 
 
The Calleguas Municipal Water District’s Water Quality & Operations Committee meeting is noticed as a 
meeting of the Board of Directors for the purpose of compliance with the Brown Act.  Members of the 
Board who are not assigned to the Water Quality & Operations Committee may attend only as observers 
and cannot participate as members of the Board, whether or not a quorum of the Board is present.  In 
order to preserve the function of the committee as advisory to the Board, members of the Board who 
are not assigned to the Water Quality & Operations Committee will not vote on matters before the 
Water Quality & Operations Committee. 
 

A G E N D A 
 
A. CALL TO ORDER AND ROLL CALL 
 
 Scott Quady, Chair 
 Thom Slosson, Committee Member 
 
B. PUBLIC COMMENTS 
 

Opportunity for members of the public to address the committee on matters within the 
committee’s jurisdiction (as required by Government Code Section 54954.3(a)).  Please limit 
comments to three minutes. 

   
C. COMMITTEE ITEMS 
 

1. Discussion regarding the results of Wellfield Iron/Manganese Treatment Pilot Testing 
and next steps 
 

D. OTHER COMMITTEE ITEMS 
 
E. FUTURE AGENDA ITEMS 
  
F. ADJOURNMENT 
 

http://www.calleguas.com/
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NOTE:  At the discretion of the committee, all items appearing on this agenda, whether or not expressly 
listed for action, may be deliberated and may be subject to action by the committee. 
 
This committee reviews items and makes a recommendation for final action to the full Board of 
Directors.  Final action will be taken by the Board of Directors.  Agendas for the meeting of the Board of 
Directors may be obtained from the Clerk of the Board.  This committee will not take any action that is 
binding on the Board, even when a quorum of the Board is present. 
 
Writings relating to open session agenda items distributed to Directors less than 72 hours prior to a 
meeting are available for public inspection at Calleguas’ Administrative Office Building. 
 
Requests for a disability related modification or accommodation, including auxiliary aids or services, in 
order to attend or participate in a meeting should be made to the Clerk of the Board in advance of the 
meeting to ensure availability of the requested service or accommodation.  



Wellfield Iron/
Manganese 

Treatment Pilot 
Testing

Water Quality & Operations 
Committee

January 27, 2015



Background and History



Wellfield Water Quality Challenges
 Manganese (Mn) levels in unblended native 

groundwater are higher than secondary 
maximum contaminant levels (SMCLs). 

 Iron (Fe) has also been detected previously at 
levels above the SMCL.



Wellfield Water Quality Challenges
 Although blending with imported water reduces 

Fe/Mn levels to below the SMCLs, Calleguas still 
receives color complaints when delivering this 
water to purveyors.

 Fe/Mn can cause staining of plumbing fixtures 
and laundry.

These are actual 
photos of raw water 
from the wellfield.



Why Consider Treatment?
 Although extracted water quality is acceptable if 

injection of imported water directly precedes 
extraction, that won’t be an option in an 
emergency.

 The emergency could be regional (earthquake 
or MWD infrastructure failure) or local (Calleguas 
infrastructure failure).

 Blending water will not be available.
 Customer complaints will be significant.



Wellfield Treatment Evaluation
 Previous Work:
 Filtration Pilot Testing
 Sequestering Desktop Study
 Sequestering Bench Study
 Cartridge Filter Desktop Study

 Recently Completed Work:
 Cartridge/Bag Filter Pilot Testing



Filtration Pilot Testing
 Tested greensand and manganese-oxide 

coated filter media.
 Mn breakthrough is the limiting operating 

constraint for the treatment process. 
 Because of the limitations imposed by the 

observed rate of Mn breakthrough, the filter 
loading rate and run times were substantially 
lower than anticipated and therefore costs for a 
full-scale treatment plant would be 
approximately $60M.



Sequestering Desktop Study
 Sequestering does not remove Mn from the 

water; instead, it is prevented from forming 
significant color and turbidity.

 A number of local agencies have or do use 
sequestering, including some of the purveyors.



Sequestering Bench Study
 Tested three different sequestering chemicals 

under three different scenarios.
 All three chemicals appeared to perform 

reasonably well for Mn under all three test 
scenarios.

 They did not appear to be effective for Fe, but Fe 
is not as much of an issue at the wellfield.

 Ultimately concerns persist about sequestration 
because it does not physically remove Mn.



Cartridge Filter Desktop Study
 Performed a literature search and review of 

various regulatory databases and contacted 
equipment vendors to determine if/where 
cartridge filters are being used for Fe/Mn
treatment.

 No information was found on existing installations 
of cartridge filters for standalone Fe/Mn
treatment.

 Cartridge filters are used routinely for 
pretreatment of Fe/Mn upstream of membrane 
processes.



Cartridge/Bag Filter Pilot 
Testing



Objectives
 Determine a contact time requirement to adequately 

oxidize dissolved Fe and Mn into solid particulates that 
can be removed by the filters.

 Determine an appropriate nominal micron rating for 
the filters capable of meeting the treated water 
quality goals.

 Determine appropriate hydraulic loading rates and 
corresponding head loss curves.

 Estimate the change out frequencies for filter media 
based on acceptable loading rates.

 Compare the performance of filter media included in 
the pilot test and identify the most suitable filter 
media.



Treated Water Quality Goals
 Manganese: 
 ≤ 0.015 mg/L average
 0.03 mg/L maximum
 0.05 mg/L SMCL

 Iron: 
 ≤ 0.05 mg/L average
 0.1 mg/L maximum
 0.3 mg/L SMCL



Source Water
 Target constituents need to be at concentrations 

representative of the higher concentration range 
observed historically in the Wellfield. 

 Mn is of primary concern, because it is often 
observed at levels higher than the SMCL and is 
more difficult to oxidize and filter than Fe.

 Based on historical water quality data, Well 17 
was selected to provide source water.



Operating Goals
 Differential pressure across filter: <20 psi
 Run time between media change outs: ~ 48 hrs
 Selected to allow for a reasonable balance 

between motor horsepower needed to 
overcome the headloss of the filters and how 
frequently the spent media need to be changed 
out.



Pilot Testing Layout

Untreated 
Well 17 Water

Chlorine

Contact 
Time

Chlorinated 
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Discharge to Well 9

Bag 
Filter

Cartridge 
Filters (3)

4 Treatment Trains in 
Parallel



Pilot Testing Layout



Media Types Tested
 2.5” diameter melt-

blown cartridge filter
 2.5” diameter pleated 

cartridge filter
 7.5” diameter x 17.5” 

long bag filter
 6” (large) diameter 

cartridge filter



Pilot Testing Activities
 Test Condition 1: System was operated at the 

vendor recommended hydraulic loading rates 
without filter media to allow the initial tracer study 
to be performed. The initial tracer study showed 
a contact time of approximately 137 minutes.



Pilot Testing Activities
 Test Conditions 2-5: 5 micron filter media was 

installed in each filter unit and the system was 
operated at various hydraulic loading rates, 
starting with the vendor recommended rate and 
decreasing from there. Rapid headloss buildup 
was observed and treated water quality goals 
were not met.



Pilot Testing Activities
 Preliminary field findings indicated that the 5 micron 

media could not meet the Mn treatment goal. 
 For succeeding test runs, changes were made to filter 

media as follows:
 Testing of the 2.5-inch pleated cartridge filters was 

discontinued because the preliminary field data 
indicated no benefit as compared to melt-blown 
elements. (Pleated cartridge filters are substantially more 
expensive than melt-blown filters.)

 3 micron melt-blown cartridge filters replaced the 5 
micron units.  They were tested at two different loading 
rates because results from that media were most 
promising.

 1 micron bag filter replaced the 5 micron unit.
 1 micron large diameter cartridge filter replaced the 5 

micron unit.



Pilot Testing Activities
 Test Conditions 6-8:  
 Bag filters and large-diameter filter testing were 

discontinued as those units could not meet 
treatment goals, even at 1 micron.

 Testing continued on melt-blown units only, as they 
were the only media capable of meeting the 
treatment goals (or even the SMCL). 



Pilot Testing Activities
 Test Conditions 9-12: Adjust flows to optimize 

(reduce) contact time, which will ultimately 
minimize the storage volume and therefore 
capital cost.

 Test Condition 13: Remove all media from the 
filter units and operate the system at the flow rate 
from Test Condition 12 to conduct the second 
tracer study and verify the contact time (66 
minutes).  



Pilot Testing Results
 Only the 2.5-inch diameter melt-blown cartridge 

filters are capable of meeting the treatment goal 
for Mn (or reliably meet the SMCL).

 66 minutes contact time provided adequate 
oxidation of Mn.

 The projected runtime is 39 hours to reach a 
headloss of 20 psi at 34.1 gpm.



Pilot Testing Results
 Spent filter samples were characterized using 

California Administrative Model (CAM) 17 metals 
analysis to determine whether they would need 
to be treated as hazardous waste.

 The results indicated that all of the metals are 
below the CAM 17 limits. 

 Selenium exceeded the Soluble Threshold Limit 
Concentration (STLC) limit of 1 mg/L for the bag 
filters, but not for the cartridge filters. 

 Investigation into disposal options remains in 
progress.



Conclusions
 It is recommended that 3 micron media at 26.1 

gpm be used as a basis for a full-scale system 
with the following provisions:
 Configure the manifold piping and facility footprint 

to allow the addition of more filter units in the future 
should the average Mn concentration in the 
treated effluent be excessively high. 

 If needed, the addition of filter units could be 
installed on an incremental basis to lower the 
loading rate of the system.



Initial Proposed Treatment Configuration
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Estimated Costs
 Estimated Construction Cost = $13.3M
 Estimated Total Capital Cost = $17.2M 

(assumes 30% for PM, CM, design, etc.)
 Estimated O&M Cost = $26,700/day 

(assumes 24 hr operation at 55 cfs)



Proposed Next Steps
 Cost savings opportunity:  Evaluate feasibility of 

potential alternative treatment configuration 
before preliminary design.

 Address residuals management issues.



Potential Cost Saving Alternative 
Treatment Configuration
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QUESTIONS, COMMENTS, 
CONCERNS, FEEDBACK?


