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FOREWORD

The National Water Research Institute (NWRI) was founded in 1991 by a group of southern
California water agencies in partnership with the Joan Irvine Smith — Athalie R. Clarke
Foundation to create new sources of water through research and technology. NWRI
promotes excellence in water through development of programs and projects with
collaborative partnerships with private and public sector organizations throughout the United
States. Since its inception, NWRI will have invested well over $24 million in water research
covering the areas of treatment technology, health effects, water quality improvements,
public policy and knowledge management, and public information delivery.

As part of its research development process, NWRI has utilized the Nominal Group
Technique (NGT) to provide a forum for knowledgeable professionals to gather and
deliberate significant water issues. The NGT method is an intensive experience and provides
a rich and robust opportunity for participants to explore issues and reach consensus. The
NWRI organized this workshop with its partners, the Irvine Ranch Water District and the
Orange County Water District, to reassess the current state-of-the-art relative to Title 22
since its origin in the 1970’s. The purpose of this workshop was to address the question:
What priority issues need to be addressed to establish non-potable water recycling criteria to
protect public health using cost-effective technology?

This document reports the results of the creative efforts of all those who participated in the
two-day event. Significant effort was exerted to maintain the integrity of each participant’s
contributions.

The workshop was accomplished through the combined efforts of many individuals. The
sponsors wish to thank all the participants, many of whom traveled considerable distance to
attend the workshop. Sincere appreciation is extended to William S. Gaither, Ph.D., who
masterfully facilitated the participants through the NGT process to its conclusion.

The success of the workshop is in no small part due to the support provided by the
professional staff. Special thanks are also extended to Patricia Linsky; Editor; Lucy Segura,
Meeting Coordinator/Lead Word Processor; Joe Pezely, Graphics Illustrator; Rob Ames,
Editorial/Graphics Assistant; Steve Lyon, Graphics Assistant/Technical Information; and
Word Processors Cynthia Krieter and Amy Sebelius. The workshop organizers also want to
thank the staff of the Kellogg West Conference Center and Lodge who provided excellent
accommodations and meals.

RONALD B. LINSKY

Executive Director

National Water Research Institute
Workshop Secretary
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PART 1

Working Groups’ Reports






INTRODUCTION

Summary Descriptions of Highest Priority Issues That Need to Be Addressed to
Establish Non-Potable Water Recycling Criteria to Protect Public Health Using Cost-
Effective Technology

The following summary descriptions of priority issues were prepared by the ten working
groups. Each of these ten descriptions represent the first step in consolidating and focusing
the highest priority issue areas originated by the participants in the Nominal Group
Technique (NGT) workshop presented in Part 2 of this report. Each working group report
recommends individuals or organizations that could be members of follow-on Task Forces
which would be appointed when and if the process of developing action moves forward.
Also, some of the summary descriptions include comments by other participants.
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PRIORITY 1

Microbial Risk Assessment Methodologies

as a Tool to Help Establish Water Reuse
Criteria

WORKING GROUP MEMBERS:

Chang, Crook, Honeybourne, and Olivieri

Issue description:

Current water reuse criteria are based on experience at operating facilities, pilot-plant studies
that are site-specific, engineering judgment, and conformance to good practice. As such,
they are subjective, inconsistent, and open to criticism as being either overly-conservative or
overly-liberal. Because of the many confounding variables and assumptions, it is important
to develop a credible risk assessment model applicable to various reclaimed water

applications. Regulatory agencies need more refined risk assessment methodology as an aid
during criteria development.

The following key issues need to be addressed as part of any microbial risk assessment
development:

e When is it appropriate to use current microbial risk assessment methods (i.e., point
estimates and epidemiological models)?

e Is it appropriate to use a no-threshold model for microbial risk assessment?

e What is acceptable risk (e.g., does it include a margin of safety; is it based on developing
a "comparative baseline")?

e How is treatment plant performance and reliability, including the concept of multiple
barriers, addressed within the assessment?

e Can current laboratory methods detect and/or quantify emerging pathogens reliably?

e Are current indicators satisfactory to detect pathogens of concern or adequate treatment?
Can coliphage be used?



Importance:

Regulatory agencies would benefit from advanced risk assessment methods as one of the
tools to help establish water reuse criteria. Objective, supportable criteria directly related to
health risks would improve acceptance of reclaimed water applications by the public and
others. Optimum design for a non-potable water reuse project may be derived through
assessments of public health risks associated wit all desi gn and management options. The
integration of public health risk estimates with the cost for treatment technologies allows
regulatory decision-making bodies to balance these factors. Risk management is a key
element of the regulatory agency decision-making process, and as such, stakeholder groups

(e.g., public, industry, environmental, etc.) should be involved early on in the assessment
process.

How to overcome or resolve the issue:

e Review and evaluate current risk assessment models and document their advantages and
disadvantages.

¢ Identify information and additional input parameters (e.g., exposure and plant

performance and reliability) needed to better estimate the microbial risks associated with
reclaimed water.

e Develop arefined methodology that is comprehensive and scientifically supportable.

e Document the accuracy of the model by applying it to past waterborne disease outbreaks
where sufficient information is available to test the model.

e Subject the model to peer-review and revise, if necessary.

¢ Provide a usable risk-assessment model to regulatory agencies that will aid them in
developing rational criteria.

e Increase research in detection methodology of emerging pathogens.
Recommended task group membership:

e James Crook - Black & Veatch (Enyironmental Engineering/Public Health)
e Adam Olivieri - EOA (Risk Assessment)

e Larry Honeybourne - OCHCA (Public Health)

e Ken Thompson - IRWD (Water Quality)

e Phil Berger -USEPA



e Chuck Haas - Drexel (Modeling)
e Jack Colford - UC Berkeley (Infectious Disease/Epidemiology)
e Mark Sobsey - University of North Carolina (Virology)

e Rick Sakaji -CA DHS (Public Health)
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PRIORITY 2

Identify Reuse Criteria That Are Both
Protective of Public Health and Enable
Maximum Flexibility and Efficient Use of
Treatment Technologies

WORKING GROUP MEMBERS:

Hultquist, Loge, MacLaggan, and Meyers

Issue description

Assurance of Public Health

e Criteria must be comprehensive to assure safe reclaimed water quality for all possible
compliance options.
—

e Protect against unknown chemicals and infectious agents and those we cannot
currently measure/detect.

Consistency Is Needed and Flexibility Is Desirable

e There is a wide variation in how disinfected tertiary treatment is defined.

e The traditional approach to compliance with existing water recycling criteria is to
meet both design standards and performance criteria.

e New technology is frequently subjected to a more rigorous standard than
conventional technology.

e Water quality objectives in lieu of, or in combination with, performance criterjia
and/or design and operational criteria may offer greater flexibility and provide for the
efficient use of alternative treatment technologies.

11



Importance:

Water quality parameters such as turbidity, suspended solids, total coliform or fecal coliform
(the basis for existing criteria) may not provide a suitable measure of health effects of
recycled water. Consideration should be given to establishing water quality objectives that
better reflect the ability to remove/inactivate parameters of concern.

Current water recycling criteria do not provide an equitable basis for evaluating the
performance of alternative treatment technologies. Consideration should be given to
establishing c_r_ilgria based on specific water quality objectives and/or performance criteria
that would provide a consistent measure. of the performance of treatment technologies and
eliminate the need for certification of new technologies.

Criteria based on water quality objectives and/or performance standards would facilitate

understanding of the operational goals and promote selection of the most cost-effective and
efficient technologies.

How to overcome or resolved the issue:

Identify the simplest possible set of unambiguous, objective, scientifically-based criteria_
necessary to fully protect the public. Rigid design and operating criteria that stifle
technology development are to be avoided. The focus should be on developing criteria that
will support efforts to gain public confidence in water recycling.

Consideration should be given to establishing reuse standards based on water quality
objectives in two steps:

e Identifying the chemical and biological contaminants of public health concerns.

e Establishing risk-based standards for these contaminants.

Constituents of concern would include:
e The least sensitive organisms in each class of pathogens.

® A surrogate(s) for contaminants that are difficult to measure directly.

e Possible chemical contaminants.

e Water quality parameters that can interfere with effective treatment (e.g., particulates).

It may be difficult to rely solely on water quality objectives for all classes of microorganisms.
The cost of monitaging may be prohibitive, and existing methods of identification may not
provide sufficient sensitivity. A single organism may not prove to be the least sensitive for
all technologies. Alternative forms of monitoring/surveillance should be considered.

12



In situations where it is not feasible to rely solely on water quality objectives for specific
parameters of concern, it may be appropriate to supplement with surrogate treatment
performance standards such as particle size distribution, disinfectant dose (e.g., CT or IT), or
log removal. These performance standards should be identified in well-defined studies that
demonstrate correlation with a high degree of certainty. Where a correlation cannot be
demonstrated satisfactorily, minimum design and operational criteria or other methods of
reducing public exposure should be investigated.

We have not been able to rely solely on water quality objectives for microbial contaminants
in Ac_l_rl_r_l_kl__qg_water A treatment standard is used that specifies technologles design and
operation standards, and treatment performance standards. A comparable approach may be
necessary in establishing standards for non-potable recycled water. There may be lessons in
the USEPA efforts to develop the surface water treatment and groundwater rules that should
be studied.

This task should include an evaluation of the existing California water reclamation criteria
while the proposed research is being conducted. The additional research contemplated herein
is directed at increasing flexibility, addressing gaps, providing clarification and greater
assurance, and provides for the efficient use of alternative treatment technologies.

Recommended task group membership:
e Frank Loge

e Margie Nellor

e George Tchobanoglous

e Fred Soroushian

e Peter MacLaggan

e David Sedlak

e Jim Crook

e Rhodes Trussell

¢ Larry Honeybourne

¢ Rick Sakaji
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e Ken Thompson
e Mark Sobsey
Comments

“This task should include some effort directed at providing an evaluation or review of the
existing California water reclamation criteria while the proposed research is being conducted.
The purpose of this review would be to reinforce our general belief that the existing
regulations are protective, and the proposed research is addressing gaps, providing
clarification and greater assurance.” — Margie Nellor

“Add a separate task as part of the process of setting recycled water as the corollary issue of
third-party validation to ensure independent, free from conflict of interest, credibility to final
criteria. The need is to provide a “seal” of approval that builds public and consumer
confidence, and clearly sets aside technical treatment and safe delivery issues so that projects
can be implemented and local political or special circumstances can be dealt with on their
own.” — Ron Young

Ken
Reich

14



PRIORITY 3

Understanding the Pathogen Inactivation
Relationship and Performance Parameters
for Various Disinfection and Treatment
Processes to Develop Cost-Effective Public
Health Protection

WORKING GROUP MEMBERS:

Mills, Requa, Thompson, and Yanko

Issue description:

Current disinfection criteria may not represent actual process performance or operating

conditions which lead to questions of appropriate levels of public health protection and/or
cost effectiveness.

Importance:
e Data developed by the County Sanitation Districts of Los Angeles County over the last
20 years suggest that the Pomona Virus Study may have overestimated disinfection

requirements to meet specific virus reduction requirements.

e Work on molecular techniques is suggesting cell culture techniques may not adequately
measure disinfection efficiency.

e Removal of virus through filtration and disinfection depends on the concentration of
viruses in the secondary effluent (i.e., lower concentrations result in lower removals).

e Laboratory viruses may be more resistant to disinfection than in-situ viruses.

e It is suspected that some types of virus are affected differently when subjected to
different disinfection processes.

e Conventional filtration virus-removal efficiency, which is dependent on media type,
loading rates, coagulant doses, etc., is poorly understood for some pathogens.

15



Emerging filtration processes, such as microfiltration, need additional research to
understand virus removal efficiency.

Front-end secondary processes of the wastewater reclamation treatment plant impact the

tertiary treatment virus removal efficiency through removal and, apparently, viability of
surviving viruses.

Alternative disinfectants obtain regulatory approval on a case-by-case basis often times
requiring expensive pilot testing.

Previous studies on tertiary treatment processes may not have reflected full-scale
treatment plant operations.

How to overcome or resolve the issue?

Research Approach:

Task 1: Identify and evaluate analytical tools for pathogens with special emphasis on
significance and reliability of molecular techniques.

Task 2: Evaluate what pathogens or surrogates should be used to evaluate the removal
efficiency of viruses, Giardia, Cryptosporidium, and coliform bacteria with attention to
the rationale for using the target organism and mechanism of removal.

Task 3: Develop experimental treatment system to represent actual treatment processes
and operational variables to evaluate the effects on pathogen inactivation and removal.

- Evaluate the impact of common front-end secondary wastewater reclamation
treatment processes on pathogen inactivation/stress. Processes to be evaluated
should include, but not be limited to: primary/trickling filters,
primary/conventional activated sludge and primary/nitrified activated sludge.

- Evaluate the pathogen removal of common filtration processes. Processes to
be evaluated should include, but not be limited to: conventional filtration,
direct filtration, and microfiltration. Operational parameters to be evaluated
should at least include media type, bed loading rates, and coagulant dosages.

- Evaluate the pathogen removal efficiency of common disinfection practices.
The disinfection practices to be evaluated should include chlorine,
chloramines, ozone, and ultraviolet disinfection.

Task 4: Perform risk assessment review to determine the appropriate pathogen-loading
rate for the treatment system evaluation. Develop the analytical methodologies that have
the capabilities of evaluating the treatment plant removal performance.
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e Task 5: Develop CT/IT tables for each type of disinfectant evaluated and removal credits
for each filtration process evaluated. :

e Task 6: Document the methodologies used for future evaluation of new
treatment/disinfection technologies.

Recommended task group membership:

e George Tchobanoglous (Treatment)

e Rick Danielson (Microbiologist)

e Mark Sobsey (Treatment/Microbiology)
e William Yanko (Microbiologist)

e Rick De Leon (Microbiologist)

e Rick Sakaji (Public Health)

e Ken Thompson (Pilot Plant Testing)

17
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PRIORITY 4

Develop a Program to Quantify, Measure,
Compare, and Communicate Relative
Levels of Safety of Non-Potable Reuse to
the Public and Policymakers

WORKING GROUP MEMBERS:

Carnahan, Harris, Stone, and Zegers

Issue description:

There is a need to establish safety equivalency relationships among public health criteria and
analogous public activities to expand public education on the rationale of the reuse criteria
and best management practices, and their application and use to ensure the safety of non-
potable reuse.

There is a need to develop effective communication programs that use descriptive
terminology to explain treatment technologies, monitoring system requirements and results,
and reliability standards in comprehensive, clear, lay person terms which will improve
understanding, support, and confidence in reuse projects.

We need to develop strategies to answer the following questions:

e How does public health protection, as it relates to recycled water use, compare to similar
activities associated with alternative water sources?

e How do the safety factors associated with recycled water use compare with other
common risks associated with our daily lives?

Importance:

An extremely important issue for continued expansion and success of non-potable water
reuse is public understanding and acceptance.

Many viable reuse projects have failed, at least in part, not on insufficient science or
technology, but on public perception of their safety.
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Tools are needed 1o effectively communicate the efficacy and appropriateness of varying

treatment technologies and processes with appropriate water quality criteria for various
reuses.

It is important to develop productive working relationships with environmental stakeholders
(e.g., Environmental Water Caucus) to establish environmental responsibility, acceptability,
and an understanding of the role for water recycling in water resources management.

Public health officials, recycled water industry representatives, policymakers, and the public

at large need to be informed and educated to avoid misinterpretation, misrepresentation, and
misunderstanding of recycled water safety.

To ensure the highest public confidence in water recycling, the terminology used in water
recycling criteria and by industry professionals and public health offices need to be written
for public understanding regarding the level of public health protection provided and relative
(comparative) safety concept to support specific reuse applications.

How to overcome or resolve the issue:

Establish a scientific, regulatory, industry, and public relations task force(s) to unite in
developing an effective approach and guidance which clearly defines the multitude of safety
issues (e.g., treatment level/reliability, monitoring, use-site controls, etc.) considered in
project design, operation and approval (i.e., safety assessment rather than risk assessment).
Specifically:

e Identify research needs and conduct research in areas of safety assessment/modeling.

e Develop a resource guidance document of current health effects and safety/risk
assessment data in reuse and comparative industries and activities.

e Establish descriptive reuse criteria terminology.

e Issue a statewide “guidance document” by committees of experts to help industry
professionals and health officials with their decision.

e Develop strategies for integrating new treatment technology into the development of
water recycling standards.

e Provide technical information in readable/understandable form to decision makers and
the general public. ‘

e Identify and communicate public health protection/safety/risk.

20



e Use focus groups, facilitate public forums, and create citizens advisory groups
representing all areas of interest.

e Write a proposal for research grant funding.

e Develop specific public education information and tools with a focus on life long
learning experiences about recycled water from grade school through senior center
programs to bolster public understanding and confidence now and for the future.

Recommended task group membership:

Categories for Task Group Membership:

Scientific (3)
- safety/risk assessment modeling expertise
- medical professional
- sociologist

e Regulatory (1-2)
- Department of Health Services
- local health official

e Technical Industry (1-2)
- engineer or utility-perspective representative(s)

e Customers (3)
- recycled water, representing agricultural, landscape and industrial reuse,
currently in use

e Citizens Advisory Committee (2-3)
- general public
- environmental stakeholders

Comments:

“In discussing the needed broad spectrum of participation, the research may need to reach
outside of the traditional folks who are involved (e.g., users, engineers, public health
officials) to get a perspective on priority from political groups or special interest groups that

are involved in Sacramento (also county supervisors and League of Cities).

“Recommendation may include developing an information outreach foundation similar to (or
in conjunction with) ACWA’s Water Education Foundation.

“I would be willing to volunteer to help if there is a need or space available on this large
team.” — Ron Young

21
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PRIORITY 5

Water Quality Standards for Chemical
Constituents

WORKING GROUP MEMBERS:

Nellor, Reich, Turek, and York

Issue description:

Planners and practitioners of non-potable reuse must be cognizant of the potential
environmental pathways through which inorganics and trace organics may breach the barrier
surrounding non-potable reuse and enter water bodies where potable use may take place.
This issue should be thoroughly reviewed to determine if there are potential health impacts or
if, in fact, some level of removal credit could be conferred when developing a standard. The
point of compliance also plays an important role in the development of standards. There is
variability from state to state on where compliance with standards is determined. For
example, in California standards are applied at end-of-pipe, while in Florida standards are
applied at specified groundwater locations. For some of the existing standards, particularly
secondary standards and nutrients, there may be some question as to whether the standards

are appropriate or applicable for non-potable reuse applications, and a review of those
standards is warranted.

Importance:

The issues of standards and their applicability are important because they are needed to
protect public health and provide criteria for the design and operation of reuse projects.
Existing drinking water standards, both primary and secondary, are typically applied to non-
potable reuse projects. In some cases, meeting these standards could restrict the type of
recycled water that is used or lead to more expensive treatment to remove the dissolved
constituents. There are other constituents in recycled water for which there is little or no
information that can be used to develop standards including pharmaceutically-active and
endocrine-disrupting chemicals and disinfection byproducts, and research is needed to
develop this body of information. Identifying the fate and transport of chemicals is an
important element in developing standards. There may also be cases, particularly where
constituents are present at low concentrations, where the cause-effect relationship between
constituent and health effects is ambiguous, and it may not be possible to develop a standard
at this time.
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How to overcome or resolve the issue:
The following constituents merit consideration under this priority issue:
e Parameters regulated as drinking water standards (primary and secondary).

e Trace organic compounds, including pharmaceuticals, endocrine disruptors, disinfection
byproducts, and volatile organics (VOCs).

Several reuse applications should be investigated:

e Slow-rate agricultural systems.

e Slow-rate landscape irrigation systems.

e Rapid infiltration basins.

e Cooling towers makeup.

e Industrial process water.

The following elements should be included in the overall evaluation:

e Literature Review. The literature should be reviewed to extract information on the
~ parameters of interest, their health effects, occurrence, and fate and transport in the
environment.

e Review State Regulatory Programs. Information on existing state programs regulating
reuse will be reviewed. The parameters regulated, documented health effects, numeric
and narrative standards (their basis and method of detection), and compliance and
monitoring provisions (including compliance monitoring locations) will be compiled.

e Monitoring. Data should be collected from full-scale water reclamation plants and their
associated reuse sites for the parameters of interest. Monitoring will included influent
and effluent sampling at the water reclamation facilities, and groundwater monitoring at
multiple, down-gradient wells. Reclamation facilities and reuse sites should be selected
to provide various levels of treatment/disinfection and coverage for a range of
hydrogeologic conditions. Process and plant effectiveness and reliability should also be
assessed as part of this data collection effort.
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Evaluate Fate and Transport. The presence of the parameters of interest in reclaimed
water will be assessed. The fate and transport of the materials in groundwater for the
irrigation and rapid infiltration basins will be evaluated taking into consideration
variability and sensitivity factors. This will enable development of “credits” for removal
of constituents for the various types of reuse systems.

Evaluate the Need for Standards. Based on the literature review, the review of state
regulatory programs, the monitoring database, and fate and transport considerations, the
potential need for numeric standards or revision to existing standards will be evaluated.
If appropriate, recommendations for additional research will be developed.

Standards Development. Risk assessment techniques will be employed to develop
standards for parameters having health significance. A cost-benefit analysis will be
conducted in support of this standard setting process.

Compliance Monitoring Point. Recommendations will be developed for establishing
compliance determination points. This will include consideration of mixing zone or zone
of discharge concepts. One alternative to be evaluated is the establishment of compliance
at end-of-pipe (before discharge to the reuse system) with credits established for
anticipated removals/reductions. These “removal credits” will be based on the fate and
transport evaluations.

Recommended task group membership:

Gary Amy, University of Colorado

Rodger Baird, Sanitation Districts of Los Angeles County

Bob Cooper, BioVir

Peter Fox, Arizona Stéte University

Stuart Krasner, Metropolitan Water District of Southern California
Audrey Levine, University of South Florida

Rick Sakaji, California Department of Health Services

David Sedlak, University of California at Berkeley

Mel Suffet, University of California at Los Angeles

Jim Symons, retired
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¢ David York, Florida Department of Environmental Protection

* End Use Representatives (e.g., Cooling Tower Institute, Agricultural Trade

Organizations, Golf Course Superintendents Association, Silicon Chip Manufacturers,
etc.).

Resources: $500,000 - $1.5 million/two years

Gary
Yamamoto

26



PRIORITY 6

Establish a Rational Basis for
Demonstrating Equivalent Treatment with
Alternative Processes for Pathogen
Removal/Inactivation

WORKING GROUP MEMBERS:

Adham, Asano, Eisenberg, and Yamamoto

Issue description:

The regulations were developed to specify a limited set of thoroughly proven treatment
processes. The concept of equivalent treatment is a peripheral issue in the existing proposed
regulations, and it is not thoroughly addressed. There is a need to agree on how to
characterize the performance (effectiveness and reliability) of alternative processes using
criteria that are not specific to any particular process.

We have established confidence in many of the treatment processes available to date, but
confidence in many of the new technologies is not fully developed. The performance
variability and reliability of the treatment method should be part of the criteria rather than log
removal issues only.

Regarding pathogen treatment effectiveness, the achievement of 4 logs polio virus may not
have the same significance with respect to public health protection as 4 logs removal of
bacteriophage. The differences between these organisms with respect to treatment process
performance must be better understood, and agreement must be reached regarding how these
differences are best addressed when these indicators are used in evaluating equivalent
performance.

Importance:

The issue of evaluating equivalent performance has become important because technology is
evolving rapidly. Many new technologies may be more cost-effective and more protective
than “conventional treatment.” With the existing general criteria, it is not clear enough how
to evaluate, compare, and approve alternative processes or combinations. The improvement
of criteria for demonstrating equivalence will also improve the capability to evaluate and
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compare the level of protection provided by conventional facilities that provide full Title 22
treatment.

Various levels of performance are obtained from new technologies as compared to traditional
methods. The regulators and the water industry need to fully characterize the new process
capabilities before “equivalency” to traditional treatment system can be determined.

Existing proposed regulations allow polio virus and MS2 coliphage to be used as organisms
for demonstrating pathogen reduction. The regulations specify 5 logs removal for either
organism, but there is no guidance on how or whether to interpret significant differences
between the observed removal/inactivation of these organisms. In previous studies what is
acceptable to demonstrate equivalency has not been clearly established.

How to overcome or resolve the issue:

o Identify target parameters/indicators that are adequate to address public health protection.
This includes investigation of polio virus/MS-2 issues and of alternative
indicators/surrogates, and identifying the most appropriate indicators for use in
equivalency testing. (Current parameters: coliform, polio virus, MS-2; potential
parameters: indigenous coliphage, others?)

e Develop a performance evaluation protocol which includes the following categories:
- effectiveness of indicator organism removal/inactivation
- variability of treatment effectiveness

- reliability of treatment process against failures

Determine baseline for acceptable performance by testing the protocols at several existing

full Title 22 treatment facilities. (Suggested variables: plant capacity, plant location,
seasonal sampling.)

e Apply and compare the baseline performance of the full Title 22 treatment train to selected

alternative technologies based on the same protocol, including the three categories listed
above.

Recommended task group membership:
e Robert Cooper

e Adam Olivieri

o Robert Hultquist/Richard Sakaji

e George Tchobanoglous
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Comments:

“Equivalency of membrane processes (like microfiltration) for direct microbial removal and
for enhanced preparation for disinfection must be established relative to direct granular
media filtration. Suggested additional members of follow-on task group: Greg Leslie,
OCWD.” — Michael Wehner
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PRIORITY 7

Ensure Recycled Water is
Microbiologically Safe for Its Intended Uses

WORKING GROUP MEMBERS:

Bailey, Bastian, Collins, and Young

Issue description:
e Wastewater contains microorganisms that are of public health concern.

e Current regulations may not provide sufficient treatment and quality criteria to reduce
public health risk for approved uses to acceptable levels.

e Unintended uses may not be specifically covered in existing or future regulations but can
be mitigated by additional protection barriers such as:
- posting use areas
- local agency adoption of rules and regulations
- cross connection control program
- on-site supervisor requirements
- public education programs

e Protozoan exposure is controlled by unrestricted use criteria in current California DHS
regulations, but not for restricted or landscape uses.

e We need multi-barrier protection for treatment processes beyond secondary treatment (in
existing regulations) as required for intended uses.

e We need field verification that recycled water meets the required microbiological quality
at the point of use in addition to demonstration of process performance.

e We need disclosure of production of non-spec water to users, as appropriate.

e Several issues referred to in this topic <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>