
 1 

 

 
 

 

 

City of San Diego Public Utilities Department 

 

Validating Monitoring Technologies to  

Ensure Integrity in Potable Reuse 

 

 

 
Project Proposal 

 

Metropolitan Water District of Southern California 

MWD Foundational Actions Funding Program 

 

 

 

 

 

 
Applicant: 

City of San Diego Public Utilities Department 

Attn: Terrell Breaux 

9192 Topaz Way, MS 901 

San Diego, CA 92123 

 

 

 

 

 

 
 



 2 

The City of San Diego Public Utilities Department is pleased to submit this project proposal to 

be included in the San Diego County Water Authority’s Foundational Actions Funding Program 

application. Please contact Terrell Breaux with the City of San Diego Public Utilities 

Department if you require any additional information or project clarification.  

 

 

A. Executive Summary Letter.   

 

 

The Executive Summary Letter from the City of San Diego Public Utilities Department is signed 

by Roger S. Bailey, Director of Public Utilities and included in this proposal.   

 

 

B. Entities Participating in Proposal.   

 

 

Support provided to the San Diego regional projects, is included in the Executive Summary 

Letter, which is included in this proposal.  

 

 

 

C. Listing of Key Individuals.   

 

Agency Name: City of San Diego 
Program Director: Marsi A. Steirer 

Title: Deputy Director 

Phone #: 619 533-4112 

Mailing Address: 600 B Street, Suite 600 
San Diego, CA 92101 

Fax #: 619 533-5325 

E-mail Address: msteirer@sandiego.gov  

Relevant Experience: Marsi A. Steirer has worked in the water industry for 25 years and 

has overseen the City’s potable reuse efforts since 2004.  Steirer 

has been an unrelenting champion of potable reuse efforts and has 

shared her expertise on radio and television programs, at more than 

15 water industry conferences, and with local and international 

experts as far away as Australia and Spain. Steirer was asked to 

testify at a March 2012 California State Assembly Water, Parks 

and Wildlife Committee’s informational and oversight hearing on 

Untapped Potential:  Water Reuse for California’s Future Water 

Supply Reliability.  In 2012 and 2013, Steirer has been honored 

with awards for her leadership by WateReuse California, the 

Association of California Water Agencies and the American Water 

Resources Association.  Steirer earned a B.A. from the University 

of California, Riverside, and an M.A. from American University in 

Washington, D. C. 

mailto:msteirer@sandiego.gov
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Agency Name: City of San Diego 

Program Manager Name: Bill Pearce 

Title: Water Research Manager 

Phone #: 619 533-5374 

Mailing Address: 600 B Street, Suite 600 

San Diego, CA 92101 

Fax #: 619 533-5325 

E-mail Address: wpearce@sandiego.gov 

Relevant Experience: Bill Pearce has twenty seven (27) years of engineering experience 

in water and wastewater design and project management. Over the 

past fourteen (14) years, he has worked almost exclusively with 

applied research on advanced treatment technologies. He has been 

the City of San Diego’s (City) lead engineer for scoping, design, 

construction, operation, and testing of the Advanced Water 

Purification Demonstration Facility.  He has co-authored ten (10) 

peer reviewed articles for professional journals.  Bill has a BS in 

Civil Engineering from North Carolina State University, an MS in 

Environmental Health Sciences from Harvard School of Public 

Health, and is a licensed professional engineer in the state of 

California. 

 
 
 
Agency Name: Trussell Technologies, Inc. 

Lead Consultant Name: R. Shane Trussell, Ph.D., P.E., BCEE 

Title: President 

Phone #: 858.458.1030 x103 

Mailing Address: 380 Stevens Avenue, Suite 308 

Solana Beach, CA 92075 

Fax #: 626-486-0571 

E-mail Address: shane.trussell@trusselltech.com 

 

 

 

R. Shane Trussell is the President of Trussell Technologies, Inc.  

Dr. Trussell has a B.S. in Chemical Engineering from the 

University of California (U.C.) at Riverside, a M.S. in 

Environmental Engineering from U.C. Los Angeles and a Ph.D. in 

Environmental Engineering from U.C. Berkeley.  Dr. Trussell is a 

registered Civil Engineer in the State of California with more than 

15 years of experience and has authored more than 57 publications 

and presentations. His professional experience has focused on 

membrane processes in the water, seawater and wastewater 

treatment field.  Dr. Trussell is actively working on several water 

reuse projects and brings considerable expertise in advanced water 

and wastewater treatment with a focus on water reclamation and 

reuse.  

  

mailto:wpearce@sandiego.gov
mailto:shane.trussell@trusselltech.com
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Agency Name: Trussell Technologies, Inc.  

Project Manager Consultant Name: Aleksey N. Pisarenko, Ph.D. 

Title: Senior Scientist 

Phone #: 858.458.1030 x124 

Mailing Address: 380 Stevens Avenue, Suite 308 

Solana Beach, CA 92075 

Fax #: 626-486-0571 

E-mail Address: aleks.pisarenko@trusselltech.com 

Relevant Experience: Aleksey N. Pisarenko has a B.S. in Chemistry from York 

College of PA and Ph.D. in Chemistry from Miami 

University.  Dr. Pisarenko has over 5 years of experience in 

water and wastewater treatment, conducting research on 

emerging water contaminants and development of 

mitigation strategies.  Dr. Pisarenko has conducted pilot-

scale studies in advanced wastewater treatment, such as: 

membrane bioreactor (MBR); advanced oxidation, (AOP) 

including O3/AOP, UV/AOP; and membrane filtration 

systems, including microfiltration (MF), ultrafiltration (UF), 

and reverse osmosis (RO).  He is a co-author of 16 

publications and over 30 presentations, including topics 

such as development of surrogate models for predicting 

contaminant and pathogen removals.  Most recently, Dr. 

Pisarenko was part of a study that investigated NDMA and 

perfluorochemical (PFC) formation in wastewater during 

ozonation.  Dr. Pisarenko has a strong interest in chemical 

oxidation technologies, membrane treatment, inorganic and 

organic water contaminants, development of novel 

technologies in water treatment and water reuse. 

 

 

    

mailto:aleks.pisarenko@trusselltech.com
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D.  Proposal Description  

 

This project will remove barriers to future water resource production by providing the California 

Department of Public Health (CDPH) information essential to developing a regulatory 

framework for implementing Direct Potable Reuse (DPR). Through identification and validation 

of the best available on-line monitoring methods for each potable reuse treatment step, this 

project will accelerate the implementation of DPR and advance the knowledge of on-line 

monitoring that will help any water agency make better decisions on any potable reuse project. 

    

A major challenge facing the water industry in its progression from indirect potable reuse (IPR) 

toward DPR is that DPR does not include an environmental buffer, such as a groundwater basin 

or a reservoir. Developing a regulatory framework for DPR will create reuse opportunities for 

many agencies that lack the necessary environmental buffers for IPR. CDPH must evaluate the 

feasibility of DPR, identifying information gaps and concerns, and moving on a path to establish 

regulations by the end of 2016. CDPH does not have the resources to perform the necessary 

research and will be reliant upon industry to provide data that will address the challenges and 

opportunities associated with DPR. As with Reservoir Augmentation, the City of San Diego’s 

strategy is to advance the knowledge base needed for CDPH to support the development of DPR 

regulations and potable reuse projects not only for the City of San Diego, but for the entire state 

of California. This DPR research will develop critical information to optimize treatment and on-

line monitoring technologies, increase reliability, and reduce implementation costs for potable 

reuse projects. 

 

CDPH recognizes that the primary health concern with potable reuse is the acute risk of 

pathogen breakthrough. Hence, the requirement that the treatment must consistently provide 12-

log removal for virus and 10-log removal for Giardia and Cryptosporidium. CDPH needs more 

information in three (3) areas to ensure public health is fully protected against acute risks from 

pathogens: 

 

1. Engineered Buffers are redundant treatment barriers that increase the reliability by 

providing extra log reductions for pathogens to compensate for treatment failures.    

 

2. Best Available Monitoring or infallible monitoring for each treatment process for a real-

time control ensures inadequate removal through a treatment barrier can be detected 

immediately.  

3. Failure Response Readiness ensures that no off specification water is delivered as 

product water.  

 

This proposed study addresses the Best Available Monitoring aspect. The Public Utilities 

Department and the WateReuse Research Foundation (WRRF) are in the process of securing 

funding to investigate the two other areas of CDPH interest in parallel. In combination, the three 

(3) studies will fill all the information gaps, thus allowing CDPH to proceed rapidly and 

effectively with DPR regulations. The two (2) other parallel studies are:  
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 Implementation of AWPF Extended Testing -  This State Prop 50 funded study, evaluates 

the multi-barrier approach against acute risks associated with pathogens and provides 

an engineered buffer, which consists of two additional treatment processes. Ozone and 

biological activated carbon (BAC) will be installed just up-stream of San Diego’s 

Advanced Water Purification Facility (AWPF). This City project will be conducted at the 

City’s AWPF.  

 

 Failsafe Potable Reuse at the Advanced Purification Demonstration Facility - This State 

Prop 84 grant funded study, will tie together results of all DPR related research and 

ensure failure response readiness. Meaning, when there is a failure anywhere in the 

system, no unpurified water will ever be delivered to the City’s raw drinking water 

supply.  This study will use an expert panel to define failsafe guidelines to account for the 

human factor, reliability, monitoring, treatment redundancy and robustness. This WRRF 

project will test resulting guidelines at the City’s AWPF.  

 

The goal of this proposed study is to fully address the need of CDPH to understand the Best 

Available Monitoring, monitoring that is real-time and ensures target log removals. The project 

will use the existing City of San Diego’s 1 MGD Advanced Water Purification Facility (AWPF) 

that already has CDPH accepted Full Advanced Treatment (also known as “FAT”), to monitor 

each treatment process and to establish water quality correlations with surrogates that 

demonstrate effective indicator removal.  

 

Figure 1 shows the process flow diagram of the AWPF. Ozone and biological activated carbon 

(BAC) will be added to this process by December 2013. Monitoring tools will be validated for 

all the treatment processes in the existing full advanced treatment facility as well as for ozone 

and BAC.  

 

The Public Utilities Department recently completed a study on the AWPF performance 

(available at http://www.sandiego.gov/water/waterreuse/demo/projectreports/index.shtml). The 

study found that the proposed IPR scheme produced water that met the necessary pathogen log 

removals and all applicable drinking water guidelines and standards. While the outcome of this 

study was a success, there were some challenges identified with the accuracy and reliability of 

available metrics to continuously monitor the performance and integrity of each treatment 

process.  San Diego’s IPR concept includes a reservoir as an environmental buffer. The 

environmental buffer allows for a margin of response time to equipment performance failure. In 

order to transition from IPR to DPR, the on-line monitoring that is capable of correlating to 

actual pathogen and CEC removal becomes increasingly important. Near real-time control by 

infallible monitoring of treatment processes is an essential part of rapidly responding to any 

failures in a DPR scenario.  

  

This project will evaluate various analyzers, such as UV transmittance/UV absorbance, TOC 

analyzers, Total Nitrogen (TN) analyzers, nutrient analyzers (phosphorus, ammonia, nitrate), 

oxidant residual analyzers (ozone, total chlorine, free chlorine), conductivity, turbidity, 

oxidation-reduction potential meters, particle counters, ion-selective electrodes (ISE) (e.g. Ca
2+

, 

K
+
, Mg

2+
, Cl

-
, SO4

2-
), and multi-wavelength UV absorbance and fluorescence instruments. 
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Figure 1. Process flow diagram of City of San Diego Advanced Water Purification Facility (AWPF). 

Note: Ozone and biological active carbon will be added up-stream of the AWPF under a separate project. 
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Some of the approaches tested will have much greater sensitivity than more commonly used 

methods. For example, by adding fluorescing compounds into RO feed water, for a short 

duration on a daily basis, the project team will test RO integrity and measure log removal. This 

method will allow verification of up to 6-log contaminate removal, which will be correlated with 

laboratory test results.  

 

UV absorbance and fluorescence instrument manufacturers claim that these analyzers are very 

powerful, but no significant work has been done in the context of potable reuse to establish what 

these analyzers can reliably provide to the industry. This study will include testing the 

manufacturer claims for the UV-fluorescence and absorbance instruments with a goal to develop 

their full potential and value in monitoring potable reuse treatment trains. ZAPS  Technologies 

and S::can Measuring Systems LLC claim their multi-wavelength on-line instruments (Figure 2) 

measure many water quality parameters, such as TOC, COD, or BOD, TSS, fluorescence, 

absorbance, nitrate, and even coliform. To evaluate this technology, the project team will engage 

with the manufacturers to define and test the necessary correlations for pathogen inactivation and 

CEC removal based on observed changes in water quality parameters. . 

              

 (A)   (B) 

 
 

Figure 2. ZAPS LiquidID (A) and S::can analyzer (B) 

 

These on-line monitoring tools will be tested after various treatment processes to verify their 

claimed performance. The study will "challenge" these analyzers with our existing treatment 

train and evaluate actual log removals verses predicted removals in order to validate monitoring 

performance. Validation of the selected monitors will include assessment of analyzer response 

against induced events of partial or full treatment failure, such as a compromised advanced 

oxidation process or membrane integrity issues, to ensure that these analyzers are accurate and 

reliable.  

 

In summary, by providing key information to support CDPH’s evaluation of DPR, this study will 

expand potable reuse opportunities for water agencies throughout the state. More specifically, 

this study will provide groundwork for selection and use of on-line process monitoring 

instruments, identify the best instruments for each individual treatment process and assess the 

effectiveness of monitoring on a Full Advanced Treatment processes.   
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E.  Criteria One - Work Plan and Schedule.   

 

This project will start no later than January 31
st
, 2014 and be completed by July 30

th
, 2015. See 

attached project schedule by task. The project will be divided in six (6) tasks as outlined below. 

 

Task 1: Comprehensive Literature Review 

 

Objective:  To review past water reuse studies and scientific literature that evaluated various on-

line monitoring instruments or developed surrogate models for process performance and to select 

the most reliable and sensitive instruments for this study. In particular, the project will focus on 

selecting the right monitoring tools for quantifying the performance of the reverse osmosis (RO) 

and advanced oxidation processes, such as UV/AOP and ozone based AOP. Limited studies have 

been performed to develop process monitoring tools that correlate with CEC removal and 

pathogen inactivation. The project team will also review state of the art process monitoring 

instruments for microfiltration, ultrafiltration, ozone, and biologically activated carbon processes 

to be included in this study. 

 

Duration: 2 months. 

 

Deliverables:  Comprehensive written literature review, which identifies and selects various on-

line monitoring technologies based on their commercial availability and sensitivity/applicability 

for each barrier. 

 

How Success will be measured: A successful review will provide the background information 

on the use of at least 10 (ten) various monitoring instruments and methods and their proven 

effectiveness in past studies. This review will also identify potential correlation models that can 

be used in this study. 

 

Proposed use of FAF funding: Technical staff time to review and summarize current 

knowledge base on subject. 

 

 

Task 2: Develop Test Plan and Select Best Available Monitoring 

 

Objectives: Develop a test plan based on the results from literature review. Identify best 

available monitoring technologies for this study. Develop experimental design to test treatment 

performance and to compare meter response.  

 

Duration: 1 month. 

 

Deliverables: A written test plan will be included in the quarterly progress reports and Project’s 

Final Report. This test plan will also be submitted to CDPH for review and comment. 

 

How Success will be measured: The developed test plan will provide the framework for 

procurement and testing of the analyzers and corresponding models, laboratory analysis, and 
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define concepts and objectives for development of new models, specifically focusing on the RO 

and AOP processes that currently lack monitoring tools that predict pathogen and CEC removal.  

 

Proposed use of FAF funding: Technical staff time.  

 

Task 3: Procurement of On-line Monitoring Tools 

 

Objectives: Acquire selected monitors and install them at AWPF. This task includes contacting 

various vendors, procurement, delivery, and installation. 

 

Duration: 3 months. 

 

Deliverables: N/A. 

 

How Success will be measured:  Selected meters installed at test site. At least 10 monitoring 

instruments/analyzers identified in Task 1 will be used for the remaining tasks. Preference will 

be giving to procurement of most promising monitoring tools such as multi-wavelength UV 

absorbance and fluorescence instruments, ion-selective electrodes, and water additive products 

such as the fluorescent anti-scalant product(s). 

 

Proposed use of FAF funding: Most of the funds will be used to procure and lease monitoring 

equipment. Some labor charges for coordination and installation.  

 

 

Task 4: Evaluation and Testing of Meter Performance and Correlations 

 

Objectives:  Evaluation of on-line monitors and the individual treatment processes’ ability to 

remove pathogens and CECs while monitoring process integrity. We are particularly interested 

in testing some of the more recently available spectroscopic meters, which measure UV 

transmittance and florescence at multiple wavelengths. The testing of these meters will provide 

the industry with information on the applicability and effectiveness of these types of analyzers 

for monitoring treatment processes and be useful for prediction of pathogen and CEC removal. 

Comparison of laboratory data to monitoring data will be used to develop corrections to existing 

models or establish new correlations for development of new models. The project team will 

interact with the manufacturers based on the analyzer ability to correlate with promised target 

water quality parameters and perform necessary calibration adjustments or develop improved 

correlations.  

 

Duration: 6 months. 

 

Deliverables: Summary of data and interim conclusions to be provided with subsequent 

quarterly report.   

 

How Success will be measured: Tested monitors will have correlation between meter readings 

and laboratory data at one or more treatment process locations. At least two monitoring solutions 

identified for each treatment step. 
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Proposed use of FAF funding:  Setting up a series of tests, sample and data collection, 

laboratory analysis, data analysis and correlation. [Note: None of the proposed project funds will 

be used for operation or maintenance of the Advanced Water Purification Facility.]  

 

 

Task 5: Validate Specific Monitors 

 

Objectives: Validate two monitors for each barrier for redundancy over 6 months of operation. 

Perform laboratory analysis on routine grab samples for verification of meter performance.  

 

Duration: 6 months. 

 

Deliverables: The data collected from this task will be summarized and presented in the 

Project’s Final Report. 

 

How Success will be measured: All identified monitors will have completed the validation 

process with all accuracy and reliability findings fully recorded.  

 

Proposed use of FAF funding: Setting up a series of tests, sample and data collection, 

laboratory analysis, data analysis and correlation [Note: None of the proposed project funds will 

be used for operation or maintenance of the Advanced Water Purification Facility.] 

 

 

 

Task 6: Reporting  

 

Objectives: Prepare progress and final project reports for MWD, and public use. PowerPoint 

presentations will be prepared to convey results to both technical and non-technical audiences.  

 

Duration: The reporting will be performed on a quarterly basis. Final report is due 2 months 

after completion of Task 5. 

 

Deliverables: The progress reports, Project’s Draft and Final Report, a technical PowerPoint 

presentation, and a non-technical PowerPoint presentation will be submitted to San Diego 

County Water Authority and MWD to make available for use by other water agencies. A copy of 

the Final Report will be submitted to CDPH. To further reach out to the industry the project team 

will submit at least two papers to technical and scientific conferences such as:  

 

 CA Water Reuse Association 

 Annual Water Reuse & Desalination Research Conference 

 Annual Water Reuse Symposium 

 AWWA WQTC and/or ACE 

 

How Success will be measured: The success of this project will be measured by how 

completely it answers CDPH’s questions about best available monitoring for potable reuse, as it 

develops its DPR feasibility assessment. That is why CDPH will stay engaged in the study 



 12 

beginning with their review of the initial test plan. The other measure of success is how many 

water agencies apply the information to solve potable reuse on-line monitoring challenges.  

Proposed use of FAF funding: Staff final analysis, writing, and reviews.  

 

 

 

 

Technical expertise and overall strength of the proposal team:  

 

As detailed in section C above, the three technical members of the research team have a 

combined total of 34 years professional experience with applied research on advanced water 

treatment processes and advanced degrees related to the subject. The Program Director has a 

long history of leading successful water related projects. 

 

Schedule, Potential Challenges, Issues, and Prerequisites:  
 

As indicated in table 1 below, the proposed study would begin no later than January 31, 2014 

and be completed project approximately by June 30, 2015, well before the completion deadline. 

 

The Advanced Water Purification Facility, a one MGD full advanced treatment facility, is 

currently in operation and the three technical members of the research team, identified in section 

C, are currently responsible for its operation.  Matching funds for this study have been made 

available in San Diego Public Utilities Department’s Operating and Maintenance Budget. 

Therefore, no potential challenges to completion of this scope are foreseen.   
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Table 1. Project Schedule 

 

  Schedule 2014 & 2015         

Task Description 
Months         

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

    Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

Task 1 Comprehensive 

Literature Review                                     

Task 2 Develop Test Plan and 

Select Best Available 

Monitoring 

                                    

Task 3 Procurement of On-line 

Monitoring Tools                                     

Task 4 Evaluation and Testing of 

Meter Performance and 

Correlations 

                                    

Task 5 Validate Specific 

Monitors                                     

Task 6 Reporting 
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 F.  Criteria Two – Costs.   

 

A cost breakdown of the work plan by task is included in Table 2.  

 

The City of San Diego Public Utilities Department will fund the $150,000 funding match. These 

matching funds are allocated in the City of San Diego Public Utilities Department operating and 

maintenance budget for Fiscal Year 2014 and will be allocated during the upcoming budget cycle 

for Fiscal Year 2015. (Refer to section B- See City of San Diego commitment letter.)  

 

Supporting information: 

 

The cost estimates for labor, instrumentation, and lab analysis for the whole project are provided 

below: 

o Instrumentation, materials, and supplies budget of $100,000 

o Laboratory Analysis budget of $80,000 

o Labor budget of $120,000 

o None of the proposed project funds will be used for operation or maintenance of 

the Advanced Water Purification Facility 

 

City of San Diego’s Labor Rates for the selected consultant is provided below.  

 

Consultant  Hourly 

Trussell Technologies Inc.    
Rate 

Labor 
Billing Rates 

Classification  

Senior Company Officer $250 

Principal Engineer II $212 

Principal Engineer I $200 

Supervising Engineer III $184 

Supervising Engineer II "     $159 

Supervising Engineer I $155 

Senior Engineer II $145 

Senior Engineer I $122 

Engineer II $115 

Engineer I $106 

Associate Engineer  II $95 

Associate Engineer I $90 

Assistant Engineer II $85 

Assistant Engineer I $80 

Office Manager $90 

Office Assistant $64 

 

 

Schedule of Labor Rates
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Table 2. City of San Diego’s Project Costs  
  

Metropolitan Water District of Southern California Foundational Actions Funding Program 

Member Agency Name:  San Diego County Water Authority 

  

Water Authority Member Agency Name: City of San Diego Public 

Utilities Department (SDPUD) 
Project Name: “Validating Monitoring 

Technologies to Ensure Integrity in Potable Reuse” 

                                                          Cost Category 

Non-Metropolitan 
Share (Funding Match)  

Requested 
Funding 

Total  

Source Amount  

Task 1 Comprehensive Literature Review  SDPUD $5,000 $5,000 $10,000 

Task 2 Develop Test Plan and Select Best Available Monitoring  SDPUD $7,500 $7,500 $15,000 

Task 3 Procurement of On-line Monitoring Tools  SDPUD $52,500 $52,500 $105,000 

Task 4 Evaluation and Testing of Meter Performance and Correlations  SDPUD $40,000 $40,000 $80,000 

Task 5 Validate Specific Monitors  SDPUD $30,000 $30,000 $60,000 

Task 6 Reporting  SDPUD $15,000 $15,000 $30,000 

 Grand Total      $150,000   $150,000 $300,000 
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G.  Criteria Three – Reduces Barriers to Future Production.   
 

This project expedites future project permitting and fills a critical information gap required by 

the California Department of Public Health for developing DPR regulatory criteria. Many water 

agencies throughout California that do not have access to large environmental buffers can now 

begin to actively pursue potable reuse planning and implementation once the DPR regulations 

are established.    

 

This project will serve as a forerunner in assisting to establish those regulations and advance the 

field of knowledge for development of future water resources through identification and 

validation of the best available on-line monitoring methods for each potable reuse treatment step. 

Real-time monitoring is required to ensure effective treatment and protect public health in any 

potable reuse scenario. This project provides this critical information piece that can be used by 

industry at large to ensure effective treatment. By clearly defining and testing the best available 

monitoring technology for potable reuse, this study will help establish a solid foundation for 

research into infallible monitoring.  

 

This monitoring research is unique and innovative because it includes the more recently 

developed UV-fluorescence instruments, correlates instrument readings to contaminate log 

removal rates, incorporates an engineered buffer, and is all validated on full scale equipment.  

 This study will include testing manufacturers’ claims for the UV-fluorescence and 

absorbance instruments with a goal to develop their full potential and value in monitoring 

potable reuse treatment trains. 

 Ideally monitoring instruments should act as surrogates, providing readings that correlate 

to log removal of contaminates. This study will establish these correlations. For example, 

by adding fluorescing compounds into RO feed water, the study will test RO integrity 

and measure log removal. This method will allow verification of up to 6-log contaminate 

removal, which will be correlated to laboratory results.  

 Monitoring instruments will be validated on all the treatment processes in a 

demonstration scale full advanced treatment facility as well as an engineered buffer 

(ozone and BAC). As discussed under Project Description, ozone and BAC will be added 

under a separate project to demonstrate a possible alternative to environmental buffer. 

 Monitoring instruments will be validated on all the treatment processes in a 

demonstration scale full advanced treatment facility, currently in operation. 

 

Recent WateReuse Research Foundation projects such as WRRF 09-10, WRRF 11-01, and 

WRRF 11-02 will provide recommendations for real-time monitoring. However, this study 

investigates and defines the best (most reliable and sensitive) instruments for particular processes 

and determines their effectiveness at measuring both treatment barrier performance and integrity. 

Further, it demonstrates their reliability by use on a full advanced treatment facility with full 

scale equipment.  
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In summary, this project will help make potable reuse a viable option for many agencies that 

don’t have a large environmental buffer by hastening the development of California DPR 

regulations, and advancing the knowledge of on-line monitoring that will help any water agency 

make better decisions on any potable reuse project. The result will be a significant increase in 

future local supply potential for all of Metropolitan’s service area. 

 

H.  Criteria Four – Regional Benefit/Applicability.  
 
Creating new sustainable local supply options is key to increasing local supply production.  With 

more useful information on potable reuse monitoring and DPR as an option, regional water 

agencies have new local supply scenarios that could reduce costs and energy demands. 

 

This project provides groundwork for selection and use of on-line process monitoring 

instruments, identifies the best instruments for each individual treatment processes, and assesses 

the effectiveness of monitoring of all Full Advanced Treatment processes that are required for 

Indirect Potable Reuse.  This project also provides monitoring solutions for other treatment 

processes, such as ozone and biological activated carbon, that may serve as alternatives to 

environmental buffer and offer options for Direct Potable Reuse strategies. Successful 

continuous monitoring will ensure effective treatment for pathogen and CEC removal, assist 

various agencies with the permitting process, and provide the tools and framework for safely and 

reliably developing potable reuse projects in their regions. This project will be particularly 

helpful to utilities that lack access to an environmental buffer, but seek to pursue potable reuse 

projects. By providing monitoring tools for alternative treatment processes, this project will help 

utilities establish a plan that can reduce the need for an environmental buffer and move toward 

direct potable reuse. In summary, this project will establish the regulatory framework and project 

monitoring mechanisms to help make direct potable reuse feasible to many agencies in 

Metropolitan’s service territory and beyond. 

 


