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Nitrate Management Options

Source:  Drinking Water Treatment for Nitrate, Technical Report 6 by UC Davis & Jacobs Engineering Group 3



Process Fundamentals

Benefit:  There is no concentrated waste stream.

Source:  Drinking Water Treatment for Nitrate, Technical Report 6 by UC Davis & Jacobs Engineering Group 4



Technology Variations
• Bioreactor design

– Fixed Bed
– Fluidized Bed
– Membrane Biofilm Reactor (Rolled-up Membrane)
– Continuous Stir Tank Reactor (CSTR)
– Biocatalysts (Microvi)* - bacteria contained inside capsules

– No one has proposed membrane bioreactor yet
(popular for WW treatment)

• Electron donor used (H2, ethanol, acetic acid)
• Nutrient, site specific (Phosphorous)
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Examples of Bioreactors

WQTS and Carollo - Fixed Bed Pilot Systems

Envirogen – Fluidized Bed Design

Source:  Drinking Water Treatment for Nitrate, Technical Report 6 by UC Davis & Jacobs Engineering Group 6



Fluidized Bed Process Diagram

From Envirogen
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Fixed Bed Process Diagram

From: Carollo
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Membrane Biofilm Reactor

Source: http://www.aptwater.com/our-technologies/specialist-membrane-systems/nitrate-removal/
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Biocatalyst

More info at: www.microvi.com

Technology currently being tested at Sunny Slope Water System.
Source: http://www.icwt.net/wtc/p12/G-350.pdf
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Continuous Stirred Tank Reactor

Technology is patented by MIH Water and currently being tested at West Valley Water District.
Source: http://mihwater.com/wp-content/uploads/2012/03/MIH-Executive-Summary-for-Mark-3-03-2012-120.pdf

11



Microbes at work…
Indigenous microorganisms is
generally used to seed the reactor.

1. Aerobic Respiration (when oxygen
is present)

2. Nitrate Reduction
3. Perchlorate Reduction
4. Sulfate Reduction

Indigenous microorganisms is
generally used to seed the reactor.

1. Aerobic Respiration (when oxygen
is present)

2. Nitrate Reduction
3. Perchlorate Reduction
4. Sulfate Reduction

12



Current Status
Treatment Technology

(Company)
Year Conditional

Acceptance Granted  /
Challenge Testing

Completed

Current or Recent Projects
in California

Fluidized Bed Reactor
(Envirogen)

2002 West Valley Water District
2000 gpm WTP completed

(San Bernadino)

Fixed Bed Reactor
(Carollo)

2004 and amended in 2011 Western Municipal – Pilot
only, no full scale design

(Riverside)

Fixed Bed Reactor
(Carollo)

Western Municipal – Pilot
only, no full scale design

(Riverside)

Fixed Bed Reactor
(WQTS)

2013 City of Glendale
(Los Angeles)

Membrane Biofilm Reactor
(AroNite – APTWater)

2013 Cucamonga Valley WD
(San Bernardino)

CSTR Hall Reactor
(MIH Water)

Challenge Testing
Recently Completed

(To Be Reviewed)

West Valley Water District
(San Bernardino)

Biocatalyst
(Microvi)

Challenge Testing
to start soon

Sunny Slope Water Co.
(Los Angeles)
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Conditions for
Acceptance
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Treatment Performance Requirements
• 4-log virus disinfection
• Coliform free water
• Heterotrophic Plate Count (HPC) < 500 cfu/ml
• Effluent turbidity ≤ 0.3 NTU
• Corrosivity is monitored and controlled
• Disinfection by-products, monitored per DBPR
• Water is aerated to provide dissolved oxygen
• Water quality meeting secondary drinking water

standards (aesthetics, taste & odor)

– Chlorine residual and turbidity monitored continuously
– Coliform and HPC monitored weekly or monthly
– pH by daily grab sample
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Pilot Testing Phases

• Phase I:  Biological Acclimation
• Phase II:  Optimization
• Phase III:  Sustained Removal
• Phase IV:  Robustness Testing
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General Demonstration Approach
• Start-up Procedures (ramp-up, recirculate, pump-to-waste)

• Steady State Operation (optimization, flow rates, chem. dose)

• Chemical Interruptions
• Water Flow Interruptions (intentional, hours to days)

• System Recovery
• Site-specific testing is required
• Key concerns:

– During start-up or system upset, will/can water be
discharged?

– What will be the source of drinking water for
customers during the time period?  Storage?
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Online Instruments
T = Turbidimeter
N – Nitrate analyzer
O = Oxygen analyzer
Cl = Chlorine residual analyzer

Chemical feed pumps with flow sensor or mag meters with be important
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Questions?

Eugene Leung
Eugene.Leung@cdph.ca.gov
(510) 620-3460

Eugene Leung
Eugene.Leung@cdph.ca.gov
(510) 620-3460
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