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Groundwater Replenishment:
Conveyance



 Phase 1: DCTWRP Pilot Testing (‘09-’12)
 Part of 2012 Recycled Water Master Plan
 Recommended MF/RO/UV-H2O2 Train (FAT)

 Since then….Groundwater Replenishment Reuse 
Regulations (GRRR, June 2014) - California State Water Board Division of 
Drinking Water
 Specify Requirements for GWR Project = Does not require Full Advanced 

Treatment (FAT) for Surface Spreading
 New technologies and treatment approaches have been developed and 

implemented
 Phase 2: DCTWRP AWPF Pilot Testing (‘15-’17)

 Alternative Advanced Treatment Train 
 Incorporate latest industry knowledge, technology, and treatment approaches
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The DCTWRP Project Timeline



Surface Spreading:
Defined in GRRR (June 2014)
Minimum requirement is tertiary treated, disinfected 

water
 TOC Requirement
Meet all regulated contaminant limits including NDMA, 

DBPs and CECs
Meet Basin Plan objectives (i.e. chlorides)

Regulatory Guidelines/Potable Reuse 
in California
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Groundwater Replenishment:
Phase 2 Pilot Study

Presenter
Presentation Notes
Roshan / LASAN to present on Treatment Process

For the GWR Project, the Recycled Water will go through additional purification.  These advanced water purification processes will be a combination of several process and it may include Ozone, biological activated carbon, multiple barrier filtration (microfiltration and reverse osmosis) and advanced oxidation process (AOP)
AOP = UV/Hydrogen Peroxide; UV/Chlorine; or Ozone/Hydrogen Peroxide


TREATMENT: LA Sanitation is currently pilot testing the different purification technology to determine the best way to produce the water for this project. At the conclusion of the pilot, the City will determine the combination of processes that will meet all groundwater recharge regulations while optimizing the production of recycled water and cost. 

Schedule: Began February 2016. 16 months of operation. (~summer 2017)



Alternative 
Advanced 
Treatment 
Train

Alternative 
Advanced 
Treatment 
Train 
w/Side 
stream 
from RO

Limited side stream treatment from RO evaluated for the scenario 
where it is deemed necessary for meeting TDS or chloride limits: 

Alternative Advanced Treatment 
Trains for Pilot Evaluation
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Initial Phase – Ozone Demonstration

Groundwater Replenishment:
Evolution to a Phased Approach

Presenter
Presentation Notes
However, things don’t always go as planned. 

The drought came, suddenly there was much more urgency to get this project online.

Public opinion has changed. The public is well educated to understand the science behind recycled water. Sustainability is the new public focus.

Even the amount of water we have available to recycled has changed; our successful indoor conservation program has meant less recycled water.

And of course, costs are also being scrutinized much more closely.

In order to make a successful project, to get all the pieces in place, we have to be willing to evolve.
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Skid Mounted Ozone Units

Groundwater Replenishment:
Initial Phase – Ozone Demonstration

Presenter
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However, things don’t always go as planned. 

The drought came, suddenly there was much more urgency to get this project online.

Public opinion has changed. The public is well educated to understand the science behind recycled water. Sustainability is the new public focus.

Even the amount of water we have available to recycled has changed; our successful indoor conservation program has meant less recycled water.

And of course, costs are also being scrutinized much more closely.

In order to make a successful project, to get all the pieces in place, we have to be willing to evolve.




 Enhance quality of existing Title 22 water
 Apply ozone to secondary effluent prior to tertiary filtration
 Additional CEC removal (exceeding regulatory requirements)
 Additional pathogen barrier (exceeding regulatory requirements)

 Address near-term water resource needs
 Deliver up to 10 MGD to Hansen Spreading Grounds in 2018

 Demonstrate value of ozonation and SAT
 Operate for 3 years
 Provide data to demonstrate effectiveness of ozonation and SAT
 Accelerate transition to full-scale alternative treatment design
 Increase recycled water contribution for surface spreading
 Increase public and regulatory acceptance

Overview – Ozone Demonstration 
Project
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Flow Diagram – Ozone Demonstration 
Project



 Use existing structures
 Turnkey ozone system
 Integrate with existing systems

Existing Concrete Pad

Containerized 
Ozone System

Skid-Mounted 
VSA Systems 

x 2

Chiller

Ozone 
Degas
Tank

Destruct

Implementation



 Optimal O3:TOC Ratio is ≤ 0.60 
 Max. ozone Dose of 4.2 to 6.6 mg/l (depending on TOC levels)
 Control bromate formation
 Significant reduction of CECs

 No Significant Ozone Residual
 Dissolved ozone residual will be minimal

 Use O3:TOC Ratio as Primary Control Philosophy
 References indicate good correlation
 Wide diurnal and seasonal variation of TOC levels at DCTWRP

 Plan Additional Bench-Scale Test 
 Evaluate NDMA-FP
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Observations – Interim Ozone Demo 
Project
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• Ozone Treatment
• 3,500+ AFY
• Operational by 

2018
• Verify SAT & CEC 

Removal

Groundwater Replenishment:
Initial Phase – Ozone Demonstration

Presenter
Presentation Notes
3,000 AFY
Flow limitations ~ 7 mgd shared with NPR users (3.5 mgd annual avg)
Blending limitation ~ 3,500 AFY          (20% limit based on historic recharge at Hansen Spreading Grounds)

In operation as early as 2018
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Certified
December

2016

Groundwater Replenishment:
Environmental Analysis
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Partners

Presenter
Presentation Notes
Go over poster on project overview and improvements at Hansen Spreading Grounds
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Engineering 
Report

Development:
September 

2017 –
February 2018

Regional Board 
Permit / Order 

for Water 
Recycling 

Requirements

Regulatory Approval

Groundwater Replenishment:
Initial Phase – Ozone Demonstration
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THANK YOU

QUESTIONS?
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Joline Muñoz 
joline.munoz@lacity.org

Yoshiko Tsunehara
yoshiko.tsunehara@ladwp.com
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