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FOREWORD

The ORD/Regional Training Workshop on Emerging Issues Associated with Aquatic
Environmental Pathogens was the seventh in a series of Regional Science Topic Workshops
sponsored by the Office of Science Policy (OSP) in the Office of Research and Development
(ORD) at the U.S. Environmental Protection Agency (EPA). Other workshops in this series
included:

» Asthma: The Regional Science Issues

»  Communicating Science: Waves of the Future Info Fair

«  Fully Integrated Environmental Location Decision Support (FIELDS)
* Non-Indigenous Species

» Pesticides

» Endocrine Disruptors

The objectives of the National Regional Science Topic Workshops are to: 1) establish a better
cross-Agency understanding of the science applicable to specific region-selected human health
and/or ecological topics, and 2) develop a network of EPA scientists who will continue to
exchange information on these science topics as the Agency moves forward in planning
education, research, and risk management programs.

Each year, EPA regions, through the Regional Science Council, identify priority science topics
on which to conduct workshops. The workshops address the science issues of greatest interest to
the regions on the selected topic area. Each workshop is planned and conducted by a team of
regional, ORD, and interested program office scientists, and is led by a regional chairperson and
facilitated by one or more Regional Science Liaisons to ORD. Participants maintain the cross-
Agency science networks they establish at the workshops through planned post-workshop
projects and activities, such as the identification of collaborative research opportunities, creation
of information sharing mechanisms (e.g., interactive web sites), and development of technical
fact sheets for regional use.

For additional information on a specific workshop or on the Regional Science Topic Workshop
series, contact David Klauder in ORD’s Office of Science Policy (202-564-6496).
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EXECUTIVE SUMMARY

The ORD/Regional Training Workshop on Emerging Issues associated with Aquatic
Environmental Pathogens was held on September 5 - September 7, 2001, at Fort Meade,
Maryland. The workshop was chaired by Ron Landy (Region 3 Liaison) and facilitated by Mick
Kulik (Region 3).

The workshop was organized into SiX sessions:

L. Science Support to EPA Programs and Regions

H. Incidence and Risk Assessment of Emerging Pathogens
111. Assessing Exposures to Emerging Pathogens

Iv. Emerging Pathogens Risk Management Challenges:

A. Emerging Pathogens in Drinking Water
B. Emerging Pathogens in Recreational Water
V. Pathogen TMDLs / CAFOs / Biosolids
VL Over the Scientific Horizon — Meeting Regional Research Priorities

Regional, Office of Research and Development, and Office of Water scientists presented current
work on methodologies being developed, and new data on a variety of pathogens of concern;
EPA regulations or rules under development or in the process of revision, and new or improved
approaches for risk assessment and risk management. The need for new and better methods as
more pathogens are recognized was an often-repeated theme throughout the workshop; however,
a number of the presenters described such new methods currently being developed, or, in the
form of case studies, gave alternatives that have been used by regulators when a method was
unavailable. The meeting was limited primarily to EPA staff, with representation from all ten
regions, all 5 ORD National Labs and Centers, and all the relevant components of the Office of
Water. When dealing with topics where external views were considered critical, outside
speakers were invited.

Breakout sessions, and a panel discussion, were held with the express purpose of generating
detailed lists of the type of data, procedures, and information needed to help with the regulation
and control of different types of pathogens, in both drinking and recreational water.

Many participants expressed a wish to conduct workshops on this topic on a regular basis;
reasons given were that there will always be new pathogens emerging, and new methods and
data needed by regional scientists and regulators. The workshop provided an informal way of
keeping in contact with individuals in similar fields and situations, as well as a way of keeping
informed of new developments.




U.S. Environmental Protection Agency
Regional/ORD Workshop: Emerging Issues Associated with Aquatic Environmental Pathogens - September 5-September 7, 2001

THIS PAGE INTENTIONALLY LEFT BLANK




US Environmental Protection Agency
Regional/ORD Workshop: Emerging Issues associated with Aquatic Environmental Pathogens September 5 - September 7, 2001

RESEARCH NEEDS IDENTIFIED AT THE WORKSHOP

The list of research needs below was initiated by a panel discussion held on the first day of the
workshop with the purpose of identifying high-priority regional needs. The list includes issues
brought up during discussions, presentations, question and answer sessions, and break-out group
sessions throughout the workshop.

METHODS - NEW/BETTER METHODS NEEDED

The most commonly and emphatically expressed need by the regions was the development of
better methods: new methods for pathogens not currently being monitored, simpler methods that
can be used reliably, and faster methods where time is an issue (e.g., beach closings). In
particular, the need mentioned most frequently was the need to develop methods for directly
measuring pathogens of concern so that we would no longer have to rely on using indicators.
The problems with using indicators were discussed at length during the workshop.

A method is needed for the detection of E. coli 0157, which is not detected by routine E. coli
monitoring.

A better method for E. coli, specifically one that will not give as many false positive results due
to the presence of a different organism (eg., Colilert™).

For coliform bacteria, a simpler method for determining assimilable organic carbon (AOC) is
needed; AOC levels are correlated with coliform and Mycobacterium avium complex presence.

. Methods that give accurate results within the same day are especially valuable to regional
offices performing assessment of beaches, as decisions on whether to close a beach have
to be made quickly and often carry significant financial consequences.

. Methods specifically intended for biosolids and groundwater need to be developed, and
existing methods standardized.

. Methods need to be developed or adapted to be able to detect organisms associated with
biofilms. '
. Improvements to existing methods for some pathogens were also suggested.

Specifically, a better method for measuring Aeromonas that will be easier to use for
routine, regulatory monitoring. In the case of Cryptosporidium, the existing method can
be misinterpreted.

. Recovery methods for use in soil are needed for all pathogens.




ction Agency

Regional/ORD Workshop: Emerging Issues associated with Aquatic Environmental Pathogens September 5 - September 7, 2001

TECHNICAL ASSISTANCE. AND RESEARCH NEEDS HIGHLIGHTED DURING

WORKSHOP DISCUSSIONS:

Criteria need to be developed for selection of sampling sites, especially for coliform
bacteria testing, as false positive readings have been connected with sampling sites.
Better information on the significance of indicators used in water quality monitoring
would be helfpul. Indicators are sometimes the only available test, and as such will
continue to be used, but a clear explanation of their shortcomings is necessary.

Standard and detailed techniques for risk management are needed for pathogens in both
drinking water and recreational water. More detailed information is needed to determine
the efficacy of disinfection methods on the removal of various pathogens. Research is
also needed on sample flushing procedures.

- New research is needed to develop a database on indicator organisms; the bulk of the

existing data on indicators deals with the same few organisms.

Consensus should be reached regarding the best indicator organisms for detecting
pathogens in biosolids.

DATA NEEDED: PATHOGENS

All Pathogens:

Better data on pathogen characterization is needed for all pathogens, particularly
information on virulence determinants and indicator regrowth.

Determination of acceptable loads: some studies exist, but information on acceptable
loads should be available for all pathogens of major concern. Dose-response studies
would be useful in determining acceptable loads by defining the dose that results in
disease.

Antibiotic resistance should be considered as a potential concern in all bacterial
pathogens. Studies may need to be done to determine to what extent pathogens are
exhibiting resistance, and if so, whether it is increasing.

Development of models to predict die-off rates of pathogens in different environmental
conditions.
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Specific Pathogens:
. Studies are needed to show the impact of chloramines on Legionella.

. More information is needed on pathogens associated with animal feeding operations, e.g.,
Campylobacter and Salmonella.

. An assessment is needed on the potential public health impact of prioens, which may be
associated with stream effluent near meat packing plants.

EPIDEMIOLOGY

In general, a better understanding of the epidemiology of aquatic pathogens was considered
necessary.

. Endemic levels of pathogens should be monitored, to help recognize instances when a
pathogen reaches epidemic levels.

. The characteristics of disease caused by each pathogen should be studied; this
information will be useful in tracing pathogens to the distribution system. Information
on the disease progression and secondary infection is also needed.

. A system should be developed for better tracking of outbreaks, to help with regulatory
management. This would require the identification of new ways to assess disease
occurrence; hospital admissions, which is the indicator currently used, can give
unreliable estimates of disease occurrence.

. Information is also needed on ways to deal with sensitive (young and elderly) and super-
sensitive (immuno-compromised) populations, as opposed to the general population,
when it comes to pathogens in drinking water.

RISTRIBUTION SYSTEMS
. The characteristics of the system that could allow for intrusion should be studied in all

drinking water systems and all potential sources of pathogens external to the distribution
wystem identified (e.g., distance between water and sewer/utility pipes, pressure drops
- that could allow pathogens to enter the system).
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WATERSHED APPROACH

. More information, as well as performance standards, are needed on the subject of
watershed protection.

. Techniques are not clearly understood when it comes to bacterial source tracking in

watersheds. Some of the questions that still need to be answered are:

»

[ 4

When is bacterial source tracking feasible?

What techniques work best for watersheds?

What is the size limit (when is a watershed too big for bacterial source tracking to be
effective)?

How far can the source library extend when performing these tests?

COMMUNICATION (ORD/REGIONS/LOCAL AGENCIES)

> Communication between ORD and the regions would allow newly developed science to
be a prominent part of the regulatory decision making.

> Communication with local agencies is also essential in reaching consensus regarding
aquatic pathogens and when/if they should be considered a public health priority.
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ORD’S RESPONSE TO REGIONAL RESEARCH NEEDS

On the last day of the workshop, a panel of ORD representatives addressed the research needs
identified by the regions throughout the workshop. The Office of Science Policy, as well as four
of the ORD National Laboratories and Centers were represented, and are listed below:

« Office of Science Policy (OSP) — Molly Whitworth

« National Risk Management Research Laboratory (NRMRL) — Gene Rice

« National Health & Environmental Effects Research Laboratory (NHEERL) —
Rebecca Calderon

- National Exposure Research Laboratory (NERL) — Gerry Stelma

« National Center for Environmental Research (NCER) — Cynthia Nolt-Helms

OSP — Molly Whitworth — Introduction: Organizational Structure within ORD

The Office of Science Policy (OSP) coordinates the planning of ORD research. There are five
Research Coordination Teams (RCTs) within OSP — Water, Air, Waste, Pesticides/Toxics, and
Multi-Media — which are tasked with developing ORD research plans to support Agency science
needs. Review of the current research programs takes place from January to May of each year,
and recommendations are made on the priorities for future research funding.

Throughout the year, RCT members — Associate Lab and Center Directors, program office
representatives and regional representatives — meet regularly to share and discuss information.
Associate Lab Directors and Associate Center Directors are also available to give technical
assistance. Alternatively, regional needs and requests for assistance can be communicated via
the regional representative to each RCT.

Four of the ORD National Laboratories and Centers were represented in this discussion
addressing the needs identified by the regions (listed in the preceding section of this report).
Each representative directly addressed the research needs expressed by providing the answer to
three questions:

1. Which research topics and needs are currently being addressed by the laboratory?
2. . Where are the gaps in data (as perceived by the ORD laboratory)?
3. In what ways can the regions communicate their research needs to ORD?
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NRMRL — Gene Rice

Question 1:

Which research topics and needs are currently being addressed by NRMRL?

The National Risk Management Laboratory is primarily oriented toward the engineering aspects
of water treatment. Ongoing research includes the following topics:

Question 2:

Question 3:

Treatment strategies for the physical removal and chemical inactivation of
pathogens in drinking water and wastewater

Microbiological methods for indicators and some pathogens for measuring
occurrence

Pathogen monitoring, tracing and watershed tracking

Watershed management

Models of:

+  Inactivation kinetics

. Disinfection

. Determining Ct (concentration over time) values

Effects of biofilms on drinking water systems, such as:

. Effect on total water quality

. Presence of pathogens, especially opportunistic pathogens

Regulation of pathogens from biosolids and Confined Animal Feeding Operations

Where are the gaps in data (as perceived by NRMRL)?

Data gaps exist in the removal efficiency for pathogens (efficiency is often
limited by the methods used).

In what ways can the regions communicate their research needs to ORD?

Meetings/workshops are important for continued interaction between ORD and

the regions.
Often the research that addresses regional needs is not adequately communicated
to the regions — meetings are an effective way of doing so.

10
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NHEERL - Rebecca Calderon

Question 1:

Which research topics and needs are currently being addressed by NHEERL?

Health Division of NHEERL.:

Maintaining a relationship with the Centers for Disease Control and Prevention,
especially in collecting data on outbreaks

Data collection on endemic levels of disease, which can help deal with outbreak
situations as they arise

Infectious dose studies are planned, especially for Cryptosporidium

There is a new research initiative focusing on bathing beaches

Ecology Division of NHEERL.:

Question 2:

Question 3:

Programs involving landscape ecology, GIS and satellite imaging; NHEERL has
worked extensively with the regions on some of these projects

Source tracking of enteric microbial organisms

Database on Enterococci

Methods development (especially DNA micro-arrays) in conjunction with NERL
Microbial community structure and identification of the ecological niches of
pathogens

“Coastal 2000" program: an extensive program dealing with marine environments

Where are the gaps in data (as perceived by NHEERL)?

Algal toxins — information was requested on whether this problem should be
considered in epidemiological studies

In what ways can the regions communicate their research needs to ORD?
Scientists and program directors are interested in communicating with the

regions, as regional problems can be incorporated into ORD studies
Holding forums and meetings/workshops on a regular schedule

11
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NERL - Gerry Stelma

Question 1:

Question 2:

Question 3:

Which research topics and needs are currently being addressed by NERL?

Occurrence data on hazardous organisms and chemicals

Studies of human exposure to hazardous organisms and chemicals (a method is
still needed to measure human exposure)

Development of monitoring tools, including:

. Real-time PCR

. DNA micro-arrays (using real-time PCR)

. Flow cytometry using labeled antibodies (a new, bench-top unit has been
developed)

. Biosensors to measure fecal indicators

. Dose-response relationships, for both healthy and immuno-compromised
individuals

. Better understanding of where indicators come from; this would be
especially useful for performing TMDLs and managing watersheds

. Method for measuring Enterococci (which are more accurate indicators in
marine water than E. coli)

. Biosensors to measure algal toxins; some technologies already exist but

cannot currently be used for water samples

Where are the gaps in data (as perceived by NERL)?

Better methods are needed for source tracking
The best existing methods should be identified, and further research on those

methods supported A
Data is needed on the transport of microorganisms in manure, soil, sludge

In what ways can the regions communicate their research needs to ORD?

Holding workshops on a regular basis would facilitate communication —
especially after meeting in informal settings such as workshops

Additional travel, both on the part of ORD and the regional labs would also
maintain the lines of communication

12
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NCER - Cynthia Nolt-Helms

Question 1:  Which research topics and needs are currently being addressed by NCER?
Current programs funded by NCER:
» Too many areas to present them all in this forum, check out our website and use

it’s SEARCH feature to find specifics of interest to you: www.epa.gov/ncerqa/.
Some examples include:

» Drinking water program ~ pathogens research including:

. Dose-response relationships for Cryptosporidium

. Infectivity and virulence of Cryptosporidium in healthy adults

. Development of indicators, such as a portable system for on-site detection
of Legionella

» Recreational water program (a small program which may not continue)
» Hazardous algal blooms

» Water and watersheds

» Global climate change

Question 2:  Where are the gaps in data (as perceived by NCER)?
New programs initiated by NCER in response to data gaps include:

» Risk from pathogens in drinking water

» Risk from pharmaceuticals

» Risk from tropical waters (recreational water)

» Risk from “swash zone” — interface zone of a beach where the waves and sand
meet (recreational water)

Question 3:  In what ways can the regions communicate their research needs to ORD?

» Information on research funded is available on the NCER webpage:
. WWW.epa.gov/ncerqa
. Abstracts, annual progress reports, and final reports for all funded studies
are posted on the website
» Input (from both ORD and regions) can be communicated to NCER through
participation in relevancy reviews of grant proposals or by contacting any NCER
staff

13
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» Outreach to regions to determine the best way of making research results known:

. Progress Reviews where principal investigators provide presentations on
their research (annually/semi-annually, and at the end of the study)

. Posting of publications on the website

. Regional informational meetings being held at most regional offices by
NCER staff in FY01

14
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WORKSHOP AGENDA

ORD/Regional Workshop on Emerging Issues
Associated with Aquatic Environmental Pathogens

September 5-7, 2001
Ft. Meade, Maryland

Wednesday, SEPTEMBER 5

Introduction

8:00

8:30

Registration

Welcome — Deborah Dietrich (ORD) and Rich Pepino (Region 3)
Workshop Goals/Logistics —~Ron Landy (Region 3), Meeting Coordinator
Workshop Structure — Mick Kulik (Region 3), Meeting Facilitator

Science Support to EPA Programs and Regions

1.

8:45
9:10

9:30

9:50

10:35
10:50

11:30

Where/how do emerging pathogens fit within the Agency mandates?
What are the scientific needs to support these mandates?
Chair: Jake Joyce (Region 7)

Overview of Emerging Pathogens — Jake Joyce (Region 7) [PAGE 23]
The Clean Water Act’s Requirements for Pathogens -

Jim Pendergast (OW) [PAGE 28]

Safe Drinking Water Act/Contaminants Pathogens Candidate List —

Paul Berger (OW) [PAGE 26]

Workgroup updates (15 minutes each)

Unregulated Contaminant Monitoring of Pathogens — Jim Sinclair (OW) [PAGE 27]
Update on EPA’s Implementation Guidance of AWQC for Bacteria ~

Jennifer Wigal (OW) [PAGE 28]

Developing a Strategy for Waterborne Microbial Disease Control —

Steve Schaub (OW) [PAGE 29]

Break

EPA Implementation of Beaches Environmental Assessment & Coastal Health

(BEACH) Act — Charles Kovatch (OW) {PAGE 30]
Q&A

15
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2. Is our science on pathogens appropriate to support regulatory
management?

11:40 Summary of Major Regional Scientific/Technical Priorities —
Vicki Binetti (Region 3) [PAGE 32]

11:50 Regional panel discussion — facilitated Q & A — Moderator: Vicki Binetti
Panel: Lisa Byron (Region 2), Joel Hansel (Region 4), Bob Benson (Region &),
Howard Neukrug (Philadelphia Water Department) [PAGE 33]

12:30 Lunch

Incidence and Risk Assessment of Emerging Pathogens

1. What do we know about the nature and magnitude of waterborné disease
in the United States?
Co-chairs: Kim Ngo (Region 6) and Rebecca Calderon (ORD/NHEERL)

1:30 Waterborne Disease Outbreaks in the U.S. — Regional Issues —
Kim Ngo (Region 6) [PAGE 37]

1:45 Waterborne Disease: EPA’s Intramural Epidemiology Program —
Rebecca Calderon (ORD/NHEERL) [PAGE 38]

2:40 An Estimate of National Waterborne Disease Occurrence —
Susan Shaw (OW) [PAGE 39]

3:00 Q&A

3:30 Break

2. Are our microbial risk assessment tools (epidemiological and

“toxicological”) adequate to evaluate emerging pathogens?
Chair: Bruce Macler (Region 9)

3:45 Microbial Risk Assessment: State of the Art and Science —
Bruce Macler (Region 9) [PAGE 40]

Microbial Risk Assessment in other Agencies
4:00 A Dose-Response Envelope for E. coli 0157:H7 — Mark Powell (USDA) [PAGE 41]

4:15 Vibrio parahaemolyticus Risk Assessment — Marianne Miliotis (FDA) [PAGE 42]
Microbial Risk Assessment at EPA
4:45 Pathogen Risk Assessment Protocol for Environmental Water Media —
Steve Schaub (OW) [PAGE 4]
5:00 Risk Assessment in Regulatory Development — Stig Regli (OW) [PAGE 48]
5:15 Microbial Risk Assessment Activities in Cincinnati Division of EPA’s National

- Center for Environmental Assessment — John Lipscomb (ORD/NCEA) [PAGE 46]

16
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Thursday, SEPTEMBER 6

Incidence and Risk Assessment of Emerging Pathogens (continued)

8:30 (Two concurrent breakout group discussions) [PAGE 48]

1. What endpoints and factors should be considered in microbial risk
assessments? Moderator: Bruce Macler (Region 9)

2. Recognizing the uncertainties inherent in microbial risk assessment; what

data would provide the most value added? Moderator: Mike Messner (OW)

9:20 Breakout group reports — 10 minutes each
9:40 Q & A session with leads for breakout groups
10:00 Break

Assessing Exposures to Emerging Pathogens

1. How do we look for these organisms? What is the current status of
methods to monitor exposure?
Co-chairs: Bobbye Smith (Region 9), Gerry Stelma (ORD/NERL), and Fred
Genthner (ORD/NHEERL)

10:15 Assessing Exposures to Emerging Pathogens — What do the Regions Need?
Terry Fleming (Region 9) [PAGE 49)
10:35 Assessing Exposure to Bacterial Pathogens —Gerry Stelma (ORD/NERL) [PAGE 50}
10:55 Development of Molecular Methods to Detect Emerging Viruses —
Ann Grimm (ORD/NERL) [PAGE 51]
11:15 Detection of Protozoan Pathogens in Water — Frank Schaefer (ORD/NERL)

[PAGE 52]
11:25 Current Approaches to Identifying Sources of Fecal Contamination —
Gerry Stelma (ORD/NERL) [PAGE 53]
11:45 Antimicrobial Resistance Among Enteric Bacteria Isolated from Human and Animal

Wastes and Impacted Surface Waters —

Mark Sobsey (University of North Carolina) [PAGE $4]
12:05 Q&A
12:20 Lunch

17
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First of two concurrent sessions:
Emerging Pathogens in Drinking Water — Risk Management Challenges
Co-chairs: Kim Harris (Region 5) and Gene Rice (ORD/NRMRL)

1:20

1:40

1.

2:00
2:20

2:40

3:00

3:20

3:40
4:00

User Friendly Models for Evaluating Hydrogeologic Barriers to Viruses —
Bart Faulkner (ORD/NRMRL) [PAGE 58]

Water Supply and Water Resources Division Response to Waterborne Disease
Outbreaks — Kim Fox (ORD/NRMRL) [PAGE 56}

What are the microorganisms of concern and how do they get into the
distribution system?

Disinfection of Emerging Pathogens — Gene Rice (ORD/NRMRL) [PAGE 87]
Biofilms in Drinking Water Distribution Systems —

Mark Meckes (ORD/NRMRL) [PAGE 58]

What is the drinking water distribution rule?

Update on Six-Year Review of TCR and Potential Distribution System Rule —
Ken Rotert (OW) [PAGE $%9]

How do we handle cross-contamination and biofilm problems in the field?
What are the inherent risks to distribution systems? Can we minimize the
risk? Case study example/panel discussion.

Case Study: Biofilm Problem at Greenville, South Carolina —

David Parker (Region 4) [PAGE 60]

The View from the Field — Water Distributor’s Perspectives —

Mark LeChevallier (American Water Works Service Company, Inc.) [PAGE 61]
Break

Panel Discussion — Moderator: Dave Parker (Region 4)

Panel: Kim Ngo (Region 6), Kim Harris (Region 5), Mark LeChevallier (American
Water Works Service Company), and Mark Meckes (ORD/NRMRL)

(All participants reconvene)

4:45

5:00

ORD’s Drinking Water Research Program Tracking System —
Al Dufour (ORD/NERL) and Cheryl Itkin (ORD/NCEA) [PAGE 69]

Adjourn

18
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Second of two concurrent sessions:
Emerging Pathogens in Recreational Water — Risk Management Challenges
Co-chairs: Nancy Grundahl (Region 3) and Al Dufour (ORD/NERL)

1:00 EPA’s National BEACH Survey — Rick Hoffinan (OW) [PAGE 63]

1:40 Development of Improved Monitoring Approaches for Recreational Water —
Steve Schaub (OW) [PAGE 64]
2:00 Use of Molecular Biology Techniques to Provide the Public with More Information

on Recreational Water Closures in Norfolk —
Alpha Diallo (Norfolk Public Health Lab) [PAGE 68]

2:20 Acceptable Goals and Thresholds for Pathogens from Recreational Water Exposures -
Al Dufour (ORD/NERL) [PAGE 66]
2:40 Determining Sources of Microbial Contamination — Regional Applied Research

Effort — Joel Hansel (Region 4) [PAGE 67]
3:00 Break

3:20 Rapid Methods for Measuring Recreational Water Quality: A Look to the Future —
Al Dufour (ORD/NERL) [PAGE 68} ,
3:40 Facilitated Q & A with panel of previous speakers

(All participants reconvene)
4:45 ORD’s Drinking Water Research Program Tracking System —

Al Dufour (ORD/NERL) and Cheryl Itkin (ORD/NCEA) [PAGE 69]
5:00 Adjourn »

5:00 - 7:00 Buffet Dinner and Poster Session*

Friday, SEPTEMBER 7

Pathogen TMDLs/CAFOs/Biosolids
Co-chairs: Stephanie Harris (Region 10) and J. E. Smith, Jr. (ORD/NRMRL)

8:30 A Regional Perspective on CAFO/Biosolid Regulations: How ORD Can Help Us! -
Stephanie Harris (Region 10) [PAGE M)

8:50 Overview of Watershed Features and Dynamics Associated with Drinking and
Recreational Water Protection —J. E. Smith, Jr. (ORD/NRMRL) [PAGE 72]

9:00 Potential Watershed Movement of Pathogens of Animal Origin —
John Cicmanec (ORD/NRMRL) [PAGE 73}

9:25 Emerging Infectious Disease Agents and Issues Associated with the Management of
Treated Sludges (Biosolids) — J. E. Smith, Jr. (ORD/NRMRL) [PAGE 4]

19
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9:50 Risks from Pathogens in Biosolid Fertilizers/Land Application of Sludge — NRC
Report — Tom Burke (Johns Hopkins University) [PAGE 715]

10:10 Q&A

10:30 Break

Over the Scientific Horizon — Meeting Regional Research Priorities
Moderator: Paula Estornell

Presentations by ORD panelists based on previous days’ discussions and questions, especially
those raised during first day session on “Is our science appropriate...”

10:45 Molly Whitworth — Office of Science Policy (OSP) [PAGE 9]
10:55 Gene Rice — National Risk Management Research Laboratory (NRMRL) [PAGE 10}
11:05 Rebecca Calderon — National Health and Environmental Effects Research
Laboratory (NHEERL) [PAGE 11)
11:15 Gerry Stelma/Al Dufour — National Exposure Research Laboratory (NERL)
[PAGE 12}
11:25 Cynthia Nolt-Helms — National Center for Environmental Research (NCER)
[PAGE 13]
11:35 Q & A and Discussion with Panel

12:00 Closing Session — Rich Pepino (Region 3)

What have we learned from this workshop? Do we need new research initiatives?
Are there specific emerging pathogens or situations that merit regulation?

What science do we need to support this?

Were the goals of the workshop achieved? Where do we go next and how?
Discussion

12:30 Adjourn
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*POSTERS
5:00 - 7:00 p.m. September 6
Ft Meade Golf Course Club House

« “Jdentification of Sources of Fecal E.coli in Minnesota Watersheds Using rep-PCR DNA
Fingerprinting” - Priscilla Dombeck (University of Minnesota)

»  “Alpine E. coli 0157 Outbreak” - Sandy Spence (Region 8)

«  “Calicivirus Outbreak at Big Horn Mountain Lodge” - Barbara Barron (Region 8§)

+  “Enterococci in the Water Column and Shoreline Interstitial Waters at Beaches on the
Gulf of Mexico and Santa Rosa Sound, Pensacola Florida” - Fred Genthner

(ORD/NHEERL)

«  “NARMS (National Antimicrobial Resistance Monitoring System) Relevance to
Environmental Pathogens” - Linda Silvers (FDA Center for Veterinary Medicine)

 “Identifying Sources of Fecal Coliform Bacteria in Selected Streams on Virginia’s
TMDL Priority List” - Ken Hyer (VA USGS District)

+  “Survey of U.S. Public Health Laboratories: Detection of Microbial Pathogens of the
Contaminant Candidate List”- Elizabeth Hilborn (ORD/NHEERL)

« “Waterborne Pathogen Best Management Practices in Agricultural Watersheds™ - Barry
Rosen (USDA/National Resources Conservation Service)

+ “Antimicrobial Resistance Among Bacteria Isolated from Human and Animal
Wastes and Impacted Waters: Comparison with NARMS Findings” - D. Cole, D.
Robinette, J. Bumgarner and M. Sobsey

« “"Bjological Assessment of Beach, Leachate, and Effluent Sites at Lake Texoma”- Mary
E. Gonsoulin (ORD/NRMRL)
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Welcome: Deborah Dietrich (ORD) and Rich Pepino (Region 3)
Workshop Goals/Logistics: Ron Landy (Region 3), Meeting Coordinator
Workshop Structure: Mick Kulik (Region 3), Meeting Facilitator

Science Support to EPA Programs and Regions

Where/How do emerging pathogens fit within the Agency mandates? What are the
scientific needs to support these Mandates?

Chair: Jake Joyce (Region 7)

Overview of Emerging Pathogens — Jerome (Jake) Joyce (Region 7)

Emerging pathogens ‘are microbes that have relatively recently come into the view of the health
sciences as acause of disease. These pathogens can be a relatively newly-discovered agent of
infection such as F¥fonetia bacteria causing Legionnaire’s disease. An emerging pathogen may
also be a relatively well-known agent that changes in virulence such as thew. coli O157:H7
strain acquiring the Shiga toxin. Emerging pathogens can also result from the importation of a
new infectious agent such as West Nile Virus, which is well-known in the old world, but recently
introduced into the new world. Emerging pathogens can be re-emerging disease agents.such as
yellow fever or malaria which have been eradicated in the continental U.S. but can make a
comeback due to global weather changes.

Emerging pathogens can be engendered by a complex mixture of factors, such as:

. Social factors: e.g., changing moral values, migration of human populations;

. Political factors: e.g., warfare or oppressive governments, resulting refugee
populations;

. Economic factors: e.g., prioritization of health funds, access to primary health care
and modern sanitation;

. Ecological factors: e.g., urbanization, land use changes, climate changes; and

. Technological factors: e.g., rapid transportation, bio-engineered pathogens.

The factors above are not freestanding, but are all intertwined with each other.
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Finally, emerging pathogens can arise among an immuno-compromised population. An
opportunistic infectious agent is one that is not able to harm a healthy individual, but can
produce disease in a person with compromised immune status.
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The Clean Water Act’s Requirements for Pathogens — James Pendergast (OW)

The Federal Water Pollution Control Act amendments of 1972 (commonly known as the Clean
Water Act) provide a comprehensive approach for protecting water quality of the nation’s waters
from chemical, physical, and biological stresses, including pathogens. This presentation
described how the Act has been used to assess and control pathogens, and has served as the basis
for addressing emerging environmental issues, both in the area of human health and aquatic life.

The Clean Water Act (CWA) utilizes a series of steps in controlling pathogens. The Act states
that water quality criteria must be established by the EPA for pathogens and indicators in
recreational and coastal waters. The states then develop standards for water considering both
public health and recreation. The states also identify those waters which do not meet their
standards, in compliance with Section 303d of the CWA. A listing is assembled of these waters,
known as the “303d” list, and Total Maximum Daily'Loads (TMDLs) must be determined for the
pathogens or pollutants which are determined to be causing the impairment. Once established,
the TMDLs are used to determine what actions are needed to return the body of water to the
purposes designated by the state.

The CWA National Pollutant Discharge Elimination System (NPDES) permit program exists to
improve water quality by regulating point-sources of pollution. Compliance with the Act is

monitored and enforced by EPA. Additionally, the states operate programs to abate nonpoint
sources of pollution using funds supplemented by EPA under Section 319 of the CWA.
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Safe Drinking Water Act and Contaminants Pathogens Candidate List — Paul
S. Berger (OW)

The 1996 amendments to the Safe Drinking Water Act (SDWA) require EPA to regulate any
contaminant that: 1) causes an adverse health effect; 2) occurs (or probably occurs) in drinking
water at a frequency or concentration that warrants public health concern; and, 3) provides a
meaningful opportunity to improve public health protection. The SDWA also requires EPA to
publish a list every 5 years of non-regulated contaminants that occur, or probably occur, in
drinking water and may need to be regulated. This list, known as the Contaminant Candidate
List (CCL), becomes the focus for increased research and regulatory attention. According to the
SDWA, within 5 years of publication of each CCL, EPA must decide whether or not to regulate
at least 5 of these contaminants. In response to this Congressional mandate, EPA published a list
of contaminants (CCL) in the Federal Register on March 2, 1998