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Pharmaceuticalsin Riversand on Tap

Concerns over pharmaceuticals showing up in rivers downstream from sewage plants have
government agencies scrambling now that several public water systems have tested positive for
drugs. Tap water in Wheeling, West Virginia and the Ohio River tested positive for three
common antibiotics according to USA Today. Attend this conference to examine what some of
the leading scientists in the field are doing to understand the extent and concentrations of
numerous drug compounds in the United States, Canada, and Germany. Learn new analytical
technol ogies and what the Food and Drug Administration (FDA) requires about the
environmental fate of new prescription medications.

Drug Resistant Bacteria

One of the dominating concernsis the creation of "Superbugs'. New strains of bacteria which
are resistant to antibiotics are common near major cities and in rural areas and have been found
in al 15 rivers from one study, including the Mississippi, the Ohio and the Colorado.

Endocrine Disrupting Chemicals (EDC) and Wildlife

Disturbing evidence will be presented about effects on wildlife such as sexua differentiation
reversal in male fish after exposure to natural and synthetic hormones and certain other EDC.
EDC can be natura hormones, pharmaceuticals such as birth control pills, estrogen replacement
products and other steroids, and hundreds of organochlorine compounds found in pesticides and
industrial chemicals like PCBs. EDC appear to be persistent in the environment and
bioaccumulate, and exposures are widespread thoughout the entire globe. Correlative evidence
does exist for organochlorines, cadmium, tributyltin, alkylphenols, and estrogen. Compounds in
the complex mixtures from pulp and paper mill and municipal effluents have been shown to be
EDC. Actualy paper mill effluent has recently been determined to produce the male hormone
Androstenedione and masculinized fish. Based on recognition of the potential scope of the
problem, the possibility of serious effects on the health of populations, and the persistence of
some EDC in the environment, research on EDC was identified as one of the six high-priority
topics in the EPA Office of Research and Development Strategic Plan

Treatment Technologiesfor Phar maceuticalsand EDC

Examine the state- of- the- art technologies for treating water containing drug compounds and
EDC. You won't want to miss the exciting end to the technical sessions - Session V Treatment
Technologies for Pharmaceuticals and EDC.

Full Proceedings Provided
Each attendee will receive a full proceedings of the conference with author's manuscripts on
CD-ROM.

Be part of the solution - Join NGWA
www.ngwa.org

Sponsored by National Ground Water Association
national
W About the Sponsor — The National Ground Water Association (NGWA),
: founded in 1948, is a nonprofit professiona society and trade association for
m the ground water industry. Our more than 16,000 member, from 70 nations,
include the world's leading ground water geologists and hydrologists, engineers, ground water
contractors, manufacturers, and suppliers of ground water-related products and services.



NGWA is a leader in education, research, publishing, expostions, and information
dissemination. The association is supported by membership dues, revenue from the sale of
publications, exposition space, and education program attendance.

For more information, visit the NGWA Web site at www.ngwa.org or contact an NGWA
representative at (800) 551-7379.

Tuesday, October 9, 2001

11:00 am. — 5:00 p.m. Registration

Session | Occurrence of Phar maceuticalsin Water
Moderator, Herb Buxton, U.S. Geological Survey, Toxic Substances Hydrology Program

Keynote Address

1:00 p.m.- 1:30 p.m. Phar maceuticals as New Emerging Environmental
Contaminants: A Survey Thomas Ternes, ESWE-
Institut fuer Wasserforschung und Wassertechnologie
Wiesbaden, Germany

1:30 p.m. - 1:55 p.m. A National Reconnaissance for Phar maceuticals and
Other Emerging Contaminantsin Streams of the
United States DanaW. Kolpin, Edward T. Furlong,
Michael T. Meyer, E. Michagl Thurman, Steven D. Zaugg,
and Larry B. Barber, U.S. Geological Survey

1:55 p.m. - 2:20 p.m. Occurrence and Fate of Pharmaceutical Residuesin
the Aquatic System of Berlin as an Example for Urban
Ecosystems - Thomas Heberer, K. Reddersen
Institute of Food Chemistry, Technical University of
Berlin

2:20 p.m. - 2:45 p.m. Phar maceutical Residuesin Ambient Water:
Initial Surveillancein New Mexico, USA
Dennis McQuillan, Jennifer Parker, New Mexico
Environment Department, David Mills, PhD, Ken Sherrell,
Timothy H. Chapman, New Mexico Department of
Health, Scientific Laboratory Division

2:45 p.m. - 3:00 p.m. Refreshment Break

3:00 p.m. - 3:25 p.m. Factors Affecting the Concentrations of
Phar maceuticals Released to the Aquatic Environment
David L. Sedlak and Karen E. Pinkston, Department of
Civil and Environmental Engineering, University of
California, Berkeley, CA.

3:25 p.m. - 3:50 p.m. Assessment of Potential Antibiotic
Contaminantsin Water and Preliminary



Occurrence Analysis -Ching-Hua Huang, Jay E.
Renew and Kristen L. Smeby, School of Civil and
Environmental Engineering, Georgia Institute of
Technology, Karen Pinkston and David L. Sedlak
Department of Civil and Environmental Engineering,
University of California, Berkeley, CA

3:50 p.m. - 4:15 p.m. Reconnaissance of Industrial and Household Use
Chemicals and Pharmaceuticals in Selected Surface
and Ground Water Resources in Minnesota, October
2000 - Kathy E. Lee, Steve D. Zaugg, and Jeffery D.
Cahill, and Edward T. Furlong U.S. Geological Survey

4:15 p.m. - 4:40 p.m. Phar maceuticalsin the Environment: an Industry
Per spective - James P. Hagan, Ph.D., P.E.,
GlaxoSmithKline Pharmaceuticals and Health Care

4:40 p.m. - 5:05 p.m. Presence of Phar maceuticalsin Wastewater and
Ground Water in Hawaii and Studies of Their Fatein
Soil Following Irrigation with Reclaimed Water -
Roger Babcock, Jr. and Chittaranjan Ray
Department of Civil Engineering, University of Hawali at
Manoa

5:05 p.m. - 6:30 p.m. | ce Breaker Reception - refreshments provided
(cash bar)

Wednesday, October 10, 2001

Moder ator, James P. Hagan, Ph.D., P.E.,
GlaxoSmithK line Phar maceuticals and Health Care

8:05am. - 8:30am. Occurrence and Behavior of lodinated X-ray Contrast
Media in Surface and Ground Water - Anke Putschew,
Sabine Wischnack and Martin Jekel - Technical
University of Berlin, Department of Water Quality
Berlin, Germany

8:30am. - 855am. Comparison of Pharmaceuticalsin Surface Water and
Bed Sediments - Jeffery D. Cahill, Imma Ferrer, Edward
T. Furlong, U.S. Geological Survey, National Water
Quality Laboratory, Denver, CO

8:55am. - 9:20 am. Presence of Pharmaceuticalsin Treated Wastewater
Effluent and Surface Water Supply Systems,
Metropolitan Atlanta, Georgia, July—September 1999
Deborah M. Moll, Ph.D.%; Elizabeth A. Frick?;
Alden K. Henderson, Ph.D., M.P.H.%; Edward T. Furlong,
Ph.D.3 Michael T. Meyer, Ph.D.*



9:20 am. - 9:45 am.

9:45 am. - 10:00 am.

Centers for Disease Control and Prevention, National
Center for Environmental Health, Atlanta, GA;

2U.S. Geologica Survey, Atlanta, GA; *U.S. Geological
Survey, Denver Federal Center, Denver, CO;

*U.S. Geologica Survey, Ocala, FL

Occurrence of Bacteriostatic Sulfonamide Drugsin
Surface Watersand Their Behaviour in Bank
Filtration - Claudia Hartig and Martin Jekel

Technical University Berlin, Department of Water Quality
Control

Refreshment Break

Session |1 Analysis of Pharmaceuticals and Endocrine Disrupting Chemicals
Moderator Ira Adelman Ph.D. Department of Fisheriesand Wildlife, University of

Minnesota

10:00 am. - 10:25 am.

10:25 am. - 10:50 am.

10:50 am. - 11:15 am.

11:15am. - 11:40 am.

11:40 am. - 1:00 p.m.

Comparison of Solid Phase Microextraction, Solid
Phase Extraction and Liquid Liquid Extraction
coupled to GC/MSfor Trace Analysis of Endocrine
Disruptorsin Wastewater

Pamela Wild, Monika Moeder, UFZ, Centre for
Environmental Research Leipzig-Halle GmbH,

Liepzig, Germany

On-Line Solid-Phase Extraction and Fluorescence
Detection of Selected Endocrine Disrupting Chemicals
in Water by High-Performance Liquid
Chromatography - Guang-Guo Ying, Rai Kookana
and Zuliang Chen

CSIRO Land and Water, Adelaide Laboratory, Australia

Analysis of Selected Antibioticsfrom Water
Associated With Fish Hatcheries

E.M. Thurman', M.E. Lindsey* and Hans-Christian
Lutzhoft?, *U.S. Geological Survey and “Danish Roya
School of Pharmacy, Copenhagen, Denmark

In-Situ Solid-Phase Extraction and Analysis of Ultra-
Trace Synthetic Musksin Municipal Sewage Effluent
Using Gas Chromatography-M ass Spectrometry,
Full-scan Mode - L. |. Osemwengie, U.S. Environmental
Protection Agency, National Environmental Research
Laboratory, Environmental Sciences Division

S. Steinberg, Environmental Chemistry Department.
University of Nevada Las Vegas

Lunch Provided



Session |11 Endocrine Disrupting Chemicals: Occurrence and Fate

Moderator, Greg Sayles, US EPA National Risk Management Research Laboratory

1:00 p.m. - 1:25 p.m.

1:25 p.m. - 1:50 p.m.

1:50 p.m. - 2:15 p.m.

2:15 p.m. - 2:40 p.m.

2:40 p.m. - 3:05 p.m.

3:05 p.m. - 3:20 p.m.

3:20 p.m. - 3:45 p.m.

3:45 p.m. - 4:10 p.m.

Occurrence and Screening of Treatment Alternatives
for PPCPsand EDCsin Waters of Southeastern
Louisiana - Glen R. Boyd, Ph.D., P.E., Civil and
Environmental Engineering Department

Deborah A. Grimm, Ph.D., Coordinated | nstrumentation
Facility, Tulane University

Occurrence, Distribution, And Fate of 4-Nonylphenal
in Kansas Domestic Wastewater Treatment Plants

Dr. K. Xia, H. L. Kéller, A.J. Wagner, and Dr. A.
Bhandari, Kansas State University

Presence of Wastewater Tracers and Endocrine
Disrupting Chemicalsin Treated Wastewater Effluent and
in Municipal Drinking Water, Metropolitan Atlanta, 1999
Alden K. Henderson Ph.D., MPH and; Deborah M. Mall,
Ph.D., Centers for Disease Control and Prevention,

Elizabeth A. Frick and Steven D. Zaugg, Ph.D. United States
Geological Survey

Processes Affecting the Fate of Nonylphenol During
Wastewater Treatment - Andrea Porter and Dr. Nancy
Hayden, University of Vermont

Monitoring of Pesticide Residuesin Surface and
Underground Water by Capillary Gas
Chromatography Using C18 Column -

J.K. Dubey, Dr.Y.S. Parmar University of Horticulture &
Forestry, Nauni, Solan, India

Refreshment Break

Fate of the Endogenous Hormones 17(3-Estradiol and
Testosteronein Composted Manure - Heldur Hakk,
Patricia Millner, and Gerald Larsen, USDA-ARS

Sorption, Mobility and Fate of 17(3-Estradiol,
Testosterone and Flame Retar dant
[Tetrabromobisphenol A] (TBBPA) in Loam Soil and
Sand -

G. Larsen, F. Casey, B. Magelky, C. Pfaff andH. Hakk
USDS- ARS



4:10 p.m. - 4:35 p.m. Occurrence of Antibiotics, Pesticides, and Pesticide
Degradatesin Agricultural Runoff, Stillwater River
Basin, southwest Ohio -Gary L. Rowe and Michadl T.
Meyer, U.S. Geologica Survey, Kammy D. Johnson, and
Carol H. Rubin, Centers for Disease Control and
Prevention

4:35 p.m. - 5:00 p.m Occurrence and Fate of Phar maceuticals During Bank
Filtration - Results from German and US
Investigations-Thomas Hebererl, Ingrid M.
Verstraeten2, Michael T. Meyer2, A. Mechlinskil and
K. Reddersenl 1 Ingtitute of Food Chemistry, Technical
University of Berlin, 2 U.S. Geologica Survey

5:00 p.m. - 6:30 p.m. Reception refreshments provided (cash bar)

Thursday, October 11, 2001

Session 1V Distribution and Effects on Wildlife
Moderator, Chris Metcalfe, Trent University

8:30 am. - 9:00 am. Analysisfor Environmental Estrogens Using cDNA
Microarrays - Leroy C. Folmar, US EPA National Health
and Environmental Effects Research Laboratory

Altered Serum Sex Steroids and Vitellogenin Induction
in Walleye Collected Near a Major Metropolitan
Sewage Treatment Plant - Leroy C. Folmar, US EPA
National Health and Environmental Effects Research

L aboratory

9:00 am. - 9:25 am. Drugsin Canadian Surface Waters: Distribution and
Effects on Fish - Chris Metcalfe, Tom Moon, Vance
Trudeau and John Struger, Environmental and Resource
Studies, Trent University

9:25am. - 9:50 am. Effects of Environmental Estrogens on Reproductive Health
of Male Walleye and Carp Near a Major Metropolitan
Sewage Treatment Plant - James T. Levitt, Helko L.
Schoenfuss, Ira R. Adelman, University of Minnesota,
Department of Fisheries, Wildlife, and Conservation Biology

9:50 am. - 10:15 am. Data from an Estrogen Receptor-based Biosensor Correlates
with Evidence of Frog Malfor mation and Demonstrates a
Differential Response of hER-a & b to Beneficial and
Harmful Estrogenic Compounds - 1dudith L. Erb, 2Eric A.E.
Garber, LJames G. Downward IV, 1Eric M. Priuska, 3JamesL.
wittliff, and 4Joe Magner LA Inc., 2USDA-ARS Biosciences



10:15 am. - 10:30 am.

10:30 am. - 10:55 am.

10:55 am. - 11;:20 am..

11:20 am. 11:45 am.

11:45am. - 1:00 p.m.

Research Laboratory, , 3Univ. of Louisville, KY, 4 Minnesota
Pollution Control Agency

Refreshment Break

Mineral Deficiency, Estrogenic Activity, and
Occurrence of Malformed Frogsin Minnesota

Eric A.E. Garber 2, Judith L. Erb °, Amy M. McGarvey ?,
Gerald L. Larsen 2 Joseph Magner ©

2USDA-ARS, Biosciences Research Laboratory,
®ThreeFold Sensors,

“Minnesota Pollution Control Agency

Effects of Water-Borne 17b-Estradiol on
Reproductive Fitnessin Two Species of Fish -
Heiko L. Schoenfuss, Dalma Martinovic, and Peter W.
Sorensen, University of Minnesota, Department of
Fisheries, Wildlife, and Conservation Biology

Questionsand Answers

Panel Discussion and Open Microphone

Pandlists: Leroy Folmar, US EPA, Chis Metcalfe, Trent
University, DanaKolpin, USGS, James Hagan,
GlaxoSmithKline, Thomas Heberer, Technical University
of Berlin, Thomas Ternes, Institut fuer Wasserforschung
und Wassertechnologie, Wiesbaden, Germany

Lunch (on your own)

Session V Treatment Technologies for Pharmaceuticalsand EDC
Moderator, Thomas Heberer, Technical University of Berlin

1:00 p.m. - 1:25 p.m.

1:25 p.m. - 1:50 p.m.

Removal of Pharmaceutical Residues and Other
Persistent Organics from Municipal Sewage and
Surface Waters Applying Membrane Filtration

T. Heberer!, D. Feldmann?, K. Reddersen®, H. Altmann®,
T. Zimmermann™* Institute of Food Chemistry, Technical
University of Berlin, Central Institute of Bundeswehr
Medical Service, ®Bundeswehr Scientific Institute for
Protection, Technologies — NBC — protection, * Federal
Ministry of Defence — Medical Service —

Natural Attenuation of Phar maceuticals
Traugott Scheytt?, Petra Mersamann® and Thomas
Heberer® ®Technical University Berlin, Institute for
Applied Geosciences, "Technical University Berlin,
Institute for Food Chemistry,



1:50 p.m. - 2:15 p.m.

2:15 p.m. - 2:40 p.m.

2:40 p.m. - 3:05 p.m.

3:05 p.m. - 3:30 p.m.

3:30 p.m. - 4:05 p.m.

4:05 p.m.

General Information

Fees

NGWA member

Nonmember

Full-time Student (1. D. required)
Government Employee

Role of Subsurface Wetland Treatment in Fate
of Endocrine Disruptersin Wastewater

David M. Quanrud ?, Karen D. Turney

Otakuye Conroy , Martin M. Karpiscak

Kevin E. Lansey’, and Robert G. Arnold”™
"Department of Civil Engineering and Engineering
Mechanics, The University of Arizona, (UA)

" Department of Chemical and Environmental
Engineering, UA, " Office of Arid Lands Studies,
UA

Removal of Pharmaceuticals During Conventional
Wastewater Treatment, Advanced Membrane
Treatment and Soil-Aquifer Treatment - Jorg E.
Drewes', Thomas Heberer? and Kirsten Reddersen’
!National Center for Sustainable Water Supply, Arizona
State University, 2Institute for Food Chemistry, Technical
University of Berlin

Refreshment Break

Removal of Endocrine Disrupting Compounds Using
Drinking Water Treatment Processes
John L. Cicmanec, DVM, MS, U.S. EPA

Routes of Groundwater Contamination with Phar maceuticals
and the Removal Drug Residues During Water Treatment
Processes- Thomas Ternes', Martin Meisenheimer®, Helfried
Welsch!, R.-D. Wilken', Harald Riickert?, Georg Berthold?. 1:
ESWE-Institut fuer Wasserforschung und Wassertechnologie, 2:
Hessische Landesanstalt fuer Umwelt, Wiesbaden, Germany,

Drawing is held for $100 gift certificates
Conference Adjourns

$350
$500
$100
$350

(Send proof of government employment)

Make plans now to register for this conference by simply calling NGWA with a credit card or
by completing the registration form and mailing it along with your payment to NGWA. When
you register, you will receive a confirmation packet. Attendees will recelve a program
containing abstracts of each talk. Students are required to show proof of full-time status upon
registration. If you register, do not attend, and do not withdraw by September 9, 2001, your
registration fee cannot be refunded. Cancellations must be made in writing.



On-Site Registration — If you plan to register at the member rate, please be sure to bring your
current NGWA membership card. Your card must be presented to verify membership, aong
with your on-site registration form and payment.

Housing Information
Hyatt Regency Minneapolis on Nicollet Mall
1300 Nicollet Mal
Minneapolis, Minnesota
Ph: (612) 370-1234
Fax: (612) 370-1463
Web site: http://www.hyatt.com/usa/minneapolis/hotel ghotel
Rates. $143 single

$168 double
Guaranteed until September 7, 2001
A deposit or a mgjor credit card must guarantee reservations. Rooms have been blocked for
attendees at the listed rate. Please mention that you are attending this NGWA program.
However, most hotels have adopted a policy of yield management, which means room rates can
change daily. For this reason, NGWA cannot guarantee the rates stated in this brochure to be the
lowest possible. We encourage you to check with your travel agent for your needs. NGWA
neither recommends nor endorses a specific hotel or airline. Remember, you are responsible for
securing your own reservations. Reservations received after September 7, 2001 will be
confirmed at hotel’s current published guest rooms rates. Room block and rate expires 30 days
prior to event. For guest check-in and check-out times, please contact the hotel directly.

Special Arrangements If you require arrangements for handicap facilities, equipment, or a
specia dietary concerns, please let us know 30 days in advance of the conference.

Tax Deduction for Educational Expenses An income tax deduction is permitted for
educational expenses (registration fees, cost of travel, lodging, and books) undertaken to (1)
maintain or improve skills required in one's employment or business, or (2) meet expressed
requirements of an employer imposed as a condition to retention of employment, rate status, or
rate of compensation. Meals and beverages may be deductible up to 50%.

Member ship Benefits
Members of National Ground Water Association enjoy the following:
% Advanced notices of opportunities to participate in professional conventions and

conferences
% Registration discounts on progressive continuing education courses, conferences and trade
shows

¢+ Savings on insurance products, rental cars, equipment financing, and more

% Free access to NGWA'’s Web site for members-only information such as trade statistics,
forum opportunities, and GW On-Linea the world's largest private library on ground water
and wells.

¢ Depending on division, subscriptions to industry publications such as:

Ground Watera

Ground Water Monitoring and Remediation™

AGWSEA Newdletter

Water Well Journala

Drilling Marketplace™



Register Today!

PHONE with @ FAX completed MAIL completed DX
credit card registration formto registration formto
(800) 551-7379 or (614) 898-7786 National Ground Water Assn:
(614) 898-7791 24 hours a day, 7 days aweek. ATTN: Registration #497
. . We will mail, not fax, your Dept. 481
O@NL INE registration at _ confirmation. Columbus, OH 43265-0481
www.ngwa.org/education (allow 3-4 weeks for processing)

2" International Conference on Pharmaceuticals and Endocrine Disrupting
Chemicals in Ground Water (#5013)
October 9—11, 2001 © Hyatt Regency Minneapolis © Minneapolis, Minnesota

NGWA Member $350

Nonmember $ 500

Full-time Student (I. D. required)  $ 100

Government Employee $350

(Send proof of government employment)
My $ registration fee in U.S. Funds is enclosed. (M ake check payableto NGWA.)
Name Position

Company/Organization Name

Business Address City/State/Zip

Home Address City/State/Zip

Business Phone Fax #

NGWA Member == Yes Member # == NO

Becoming an NGWA member is only $105. Call and join today to take advantage of our reduced member
rate, saving $45

Please charge my credit card:
Credit Card # Exp. Date

___ MasterCard Visa American Express Discover

Signature

NGWA provides equal access to those with disabilities. If you require assistance, please list your
needs:

Please do not mail your registration form after September 9, 2001. After this date you are
welcome to register on-line, via telephone, fax, credit card; or plan to register on-site.

If you are not a member of NGWA, but would like to be added to our mailing list, please check this box « *
Cancellationsreceived lessthan 21 days prior to the course will be charged a $150 processing fee.



