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<2 MGD

Reduce Discharge to the 
Santa Clara Estuary

<4 mg/L as N

Reduced Nutrient Levels 
in the Discharge

~3,500 AFY

Beneficial Reuse – IPR for a 
Sustainable Water Supply 

VenturaWaterPure – Overall Program Objectives
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Santa Clara 

River Estuary

Ventura Water 

Reclamation 

Facility (VWRF)

New MBR/UV Process

New distribution 

pumps and 

pipelines

New 

Injection Wells

New Ocean Outfall 

and Concentrate Line

PROJECT 

COMPONENTS

Ocean Outfall

AWPF

VWRF Upgrades

Injection Wells

New Advanced 

Water Purification 

Facility (AWPF)
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Ventura Water 

Reclamation 

Facility (VWRF)
New MBR/UV Process

Santa Clara 

River Estuary
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Existing Site

Pre-Anoxic Tanks

Bark Filter

Primary
Clarifiers

Return Activated
Sludge (RAS) PS

Chemical
Injection Station

Gravity Thickener
(Abandoned)

Headworks

Secondary 
Clarifiers

Aeration Tanks

Mix Box

Bar Tanks

Blower Building

Centrate EQ Tank

Primary Effluent PS

Flow EQ PS

Admin Building

Foam Box Pumps

Waste Activated
Sludge (WAS) PS

Mixed Liquor
Return (MLR) PS

Raw Sludge Holding 
Tanks (Abandoned)

Operations Building



Improved Biological Nutrient 

Removal

UV

Disinfection

Membrane Bioreactor 

Filtration
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New Biological, MBR, and UV Treatment to Meet Project Goals

Primary 

Effluent 

Pump Station

Fine 

Screens

Pre-Anoxic

Tanks

Supplemental

Carbon

AT 

Blowers

MBR

Blowers

Supplemental

Carbon

MLR

Pumps

CIP

Cleaning

Waste 

Mixed Liquor

Pump Station 

BNR

Tanks

Aeration

Zone

Post-Anoxic

Zone
ME

Pumps

Waste 

Mixed Liquor

Pump Station 

RAS

Pumps

Scum

Pumps
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Membrane
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UV Reactor 

Disinfection

Treated

Effluent



PREPPING YOUR WASTEWATER FOR FUTURE POTABLE REUSE

Site Layout – 

it will be tight, 

but possible
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Designing for Potable Reuse
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AVERAGE SNOW YEAR 
From Historical Data

The New Normal from Past Decade 

WET YEAR

Is the Drought Over?

Climate Variability – The Need for New Water

Snowpack – NASA’s Terra Satellite

1/23/2022

AVERAGE SNOW YEAR
From Historical Data

1/17/2023

WET YEAR
Is the Drought Over?

1/18/2014

DROUGHT CONDITIONS
The New Normal from Past Decade
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Goals for VenturaWaterPure

~ 6 MGD 
for Potable 

Reuse

~ 0.5 MGD 
Recycled Water 

for Irrigation

Excess Flows 
to Ocean Outfall

~ 1.9 MGD 
Required Flow 

to Wetlands

1 2 3 4
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Ozone
Secondary 

Effluent

Existing WWTP Facilities

PW 

Equalization 

Tank

MF RO UV-AOP Injection 

Wells

Stabilization

Potential/Target Process Log Removal / Inactivation Credits

Treatment Processes

WWTP 

Secondary 

Effluent

Potential 

Ozone MF RO UV/ AOP Aquifer

Total 

Log Removal/ 

Inactivation

DDW Required 

Log Removal/  

Inactivation

Potential Total

Log Removal/  Inactivation

Virus 0 2 0 2 6 4 12 12 14

Giardia 0 0 4 2 6 0 12 10 12

Cryptosporidium 0 0 4 2 6 0 12 10 12

1-4 Dioxane 0 0 0 0 0.5 0 0.5 0.5 0.5

AWPF Flow Diagram and Log Removal/InactivationTypical California IPR Requires MF / RO / UV-AOP Treatment
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Projected Pathogen LRVs for VenturaWaterPure IPR

Projected LRVs for the VenturaWaterPure IPR Project

Injection 

Wells
Product Water 

Pump Station

Baffled Water 

Storage Tank

UV-AOP 

System

RO

System

VENTURA WATER RECLAMATION FACILITY

UV

System

MBR

System

ADVANCED WATER PURIFICATION FACILITY (IPR)

Pathogen MBR1 UV RO2 UV-AOP Chlorine GW Basin3 Project Total Total Reqd.

Virus 1.0-2.0 1.5 1.5 6 2 2.0-6.0 14-17 12

Giardia cysts 2.5-3.5 4 1.5 6 0 0 14-15 10

Cryptosporidium oocysts 2.5-3.5 4 1.5 6 0 0 14-15 10

1 Tier 2 LRVs assume up to 1 additional LRV for V/G/C. Actual LRVs may vary based on testing results
2 Based on total organic carbon (TOC) removal
3 Actual credit will be determined by a tracer study upon project startup
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Projected Pathogen LRVs for VenturaWaterPure DPR

Projected LRVs for a Potential Future VenturaWaterPure DPR Project

VENTURA WATER 

RECLAMATION FACILITY

DistributionProduct Water 

Pump Station

Chlorine 

Contact Tank

UV-AOP 

System

RO

System

MFOzone/

BAC

UV

System

MBR

System

ADVANCED WATER PURIFICATION FACILITY (DPR)

Pathogen MBR1 UV O3/BAC MF RO2 UV-AOP Chlorine Project Total Total Reqd.

Virus 1.0-2.0 1.5 6 0 1.5 6 6 22-23 20

Giardia cysts 2.5-3.5 4 6 4 1.5 6 1 25-26 14

Cryptosporidium 

oocysts

2.5-3.5 4 1 4 1.5 6 1 19-20 15

1 Tier 2 LRVs assume up to 1 additional LRV for V/G/C. Actual LRVs may vary based on testing results
2 Based on total organic carbon (TOC) removal
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TIER 1: Default LRVs given turbidity requirements

MBR Pathogen Validation in California for Potable Reuse

TIER 2: Demonstration of higher LRV credits through 

             product-specific testing

• 1.0/2.5/2.5 for V/G/C

• Pre-commissioning: 24 samples of pathogen and 

indicators required over a period of 3 months or longer

• Commissioning: Testing at full-scale with 24 samples of 

pathogen and indicators taken 2x/month for 12 months

• Ongoing monitoring: Full-scale performance confirmed 

using indicators and surrogates

• 2.0+/3.5+/3.5+ for V/G/C
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MBR Tier 2 Validation: Indicator/Surrogate Options

Turbidity

• Performed during pre-

commission and normal 

operation

• Continuous monitoring

• Challenged conditions 

• Flat-Plate and Hollow-Fiber

Pressure Decay 
Testing (PDT)

• Performed during pre-

commission and normal 

operation

• Vendor specific intervals

• Hollow-Fiber only 

Others

• New emerging methodologies, 

specifically with Flat-Plate 

type membranes
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MBR Tier 2 Validation: Pre-Commissioning/Normal Operation Workflow

EXCEEDANCE EXCEEDANCE

NO EXCEEDANCE

NO EXCEEDANCE

Primary Surrogate: 

Turbidity

• Turbidity is constantly 

monitored during 

operations

• 99th percentile turbidity 

over last day not to 

exceed 99th percentile 

threshold from 

pre-commissioning

• Two consecutive 15-min 

average turbidity readings 

not to exceed maximum 

turbidity threshold from 

pre-commissioning

Secondary 

Surrogate: PDT

• Turbidity exceedance 

triggers integrity 

investigation via PDT

• PDT not to exceed 

maximum threshold 

from pre-commissioning

Sampling

• Exceedances of both 

surrogates warrant 

additional sampling for 

indicator thresholds 

and/or pathogen LRV 

confirmation
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Four Vendor 
Options

Selecting Pre-Qualified MBR Systems 

1. Membrane Product: 

1 year of successful 

operation at a municipal 

WWTP in the U.S.

2. MBR system must have 

completed Tier 2 validation 

testing or be in the process 

of conducting Tier 2 

validation testing in CA
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Five MBR Products Met the Pre-Qualification Criteria 

Kubota SP900

Pros:

• Higher flux rates

• Decreased ragging

• Higher MLSS

Pros:

• Smaller membrane 

tanks

• Lower overall air 

scour demand

Flat-Plate

Veolia ZW500D Veolia ZW500EV

DuPont B40N Koch Pulsion LE44

Hollow-Fiber

Cons:

• Larger membrane tanks

• Higher overall air scour 

demand

• Inability to perform PDT

Cons:

• More susceptible 

to ragging

• Lower fluxes

• More chemical 

requirements
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Item
Non-Potable Guidelines 

(NWRI 2012) 

Potable Reuse Guidelines 

(UVDGM)

Target Microorganism MS2 MS2

Design UV Dose 80 mJ/cm2 for MFa MS2 RED to meet target 

pathogen inactivation a,b

Onsite Testing Requirement UV spot check bioassays during startup Not required

Inlet-Outlet Piping 

Configuration
Not prescribed

≥ 5 pipe diameters upstream 

based on validated conditions

Turbidity Requirement
≤0.2 ntu (95% of time)

 ≤0.5 ntu (100% of time)
Per MBR requirement

UVT Requirement ≥ 65% Per range in Validation Report

a Must account for Lamp Aging Factor (LAF) and Fouling Factor (FF)
b Must account for Validation Factor

UV Regulatory Considerations for Non-Potable & Potable Reuse
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Typical Workflow for UV System Validation: Non-Potable & Potable Reuse

Non-Potable

Reuse Recycled

Water Treatment

Potable

Reuse 

Treatment

1 — PRIOR TESTING

NWRI 2012 Validation Testing

UVDGM Validation Testing

Bench Collimated 

Beam Testing

UV Reactor Testing

Bench Collimated 

Beam Testing

UV Reactor Testing

Determine NWRI Operational 

Equation based on NWRI 20212 

validated operational conditions

Determine UVDGM Dose-Monitoring 

Equations based on UVDGM 

validated operational conditions
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Typical Workflow for UV System Validation: Non-Potable & Potable Reuse

Non-Potable

Reuse Recycled

Water Treatment

Potable

Reuse 

Treatment

2 — ONSITE, PROJECT-SPECIFIC TESTING

Spot Check Bioassay

Bench Collimated 

Beam Testing

UV Reactor Testing

Determine 

degree of 

derating, 

if any

No onsite testing required

REDspot-check

REDpredicted

REDspot-check  REDpredicted

Performance Ratio =

/
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Typical Workflow for UV System Validation: Non-Potable & Potable Reuse

Non-Potable

Reuse Recycled

Water Treatment

Potable

Reuse 

Treatment

3 — OPERATION

Real-Time Operation

NWRI 

Operational 

Parameters

REDUVDGM

Dose Calculation: (REDNWRI)

UVDGM Equation

REDUVDGM / VF

Validated Dose = 
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Selecting Pre-Qualified UV Suppliers

1. UV product must have at least 1 

year of successful operation at a 

municipal WWTP in the U.S.

2. Closed vessel with energy efficient 

low-pressure high-output lamps

3. UV reactors must have third-party 

validation and/or received 

California DDW regulatory 

approval for both non-potable 

and potable reuse applications

Requirements for UVSS :

Two
 Vendor Options
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UV System Design

Trojan UVFlex

200 Series

• 100”x 88” chamber

• 48” flanged connection

• 24 lamps per section

• 1000-W lamps

• Max 6 sections

Trojan UVFlex 200 Series

100 Series

• 56”x 48” chamber

• 36” flanged connection

• 16 lamps per section

• 500-W lamps

• Max 8 sections

Trojan UVFlex 100 Series
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Overall VWRF MBR/UV Project Schedule

LEGEND Basis of Design Report Phase Early Construction Phase Guaranteed Maximum Pricing

2023 2024 2025 2026 2027 2028

MBR/UV

Design

Construction

BODR GMP

Produce Tertiary
Effluent
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Overall VWRF MBR/UV Project Schedule

DEC JAN FEB
MA

R
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB

MA

R
APR MAY JUN JUL AUG SEP OCT NOV DEC

‘22 2023 2024

Process Layout 
Workshop

Submit 30% Design

Submit 60% Design
Equip Selection TMs

Submit 90% Design

Final DesignMBR and UV Shop 
Drawings

Draft Equip 
PP Docs

BODR Review 
Workshop

Submit 
Draft BODR

Select MBR                   
& UV Equip

BODR Key Decision 
Workshop

60% Review 
Workshop

30% Review 
Workshop

Project Kickoff Meeting
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QUESTIONS
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