62

UCOWR BOARD OF DIRECTORS/COMMITTEE CHAIRS 2006-2007
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Office of Federal Relations
Centeq Suite #255, 2259 TAMU
Texas A&M University

College Station TX 77843-2259
(979) 862-7138; Fax: 845-1527
r-lacewell@tamu.edu
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University of Idaho-Boise

Boise ID 83712

(208) 332-4422; FAX: 332-4400
tracy@uidaho.edu

Past President
Tamim Younos
Virginia Water Resources Res. Ctr.

Virginia Polytechnic Institute and State

University

210 Cheatham Hall (0444)
Blacksburg, Virginia 24061-0001
(540) 231-8039; FAX 231-6673
tyounos@vt.edu

Executive Director

Christopher L. Lant

UCOWR Headquarters/Geography
1000 Faner Drive, Room 4543
Southern Illinois University
Carbondale, Illinois 62901-4526
(618) 453-6020 FAX: 453-2671
clant@siu.edu

COMMITTEE CHAIRS

Awards

Tamim Younos
Conference Program

Jay Lund and John Tracy
Membership

Michael Barbar

Michael Barber

State of Washington Water Research Center

Washington State University
PO Box 643002

Pullman, WA 99164-3002

(509) 335-5531; FAX: 335-1590
meb@wsu.edu

David DeWalle

School of Forest Resources

107 Land and Water Building

The Pennsylvania State University
University Park, PA 16802

(814) 863-0291; FAX: 865-3378
drdewalle@psu.edu

Jay R. Lund

Civil and Environmental Engineering

One Shields Avenue

University of California, Davis
Davis, CA 95616, USA

(530) 752-5671; FAX: 752-7872
jrlund@ucdavis.edu

Mac McKee

Utah Water Research Laboratory
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Arizona State U.

Auburn U.

Bates College

California State-Sacramento
Central State U.

City U. of New York
Clemson U.

Colorado State U
Cornell U.

Desert Research Institute
Drexel U.

Duke U.

Georgia Institute of Tech.
Towa State U.

Johns Hopkins U.
Kansas State U.
Louisiana State U.
Louisiana Tech U.
Massachusetts Inst.of Tech.
Michigan State U.
Mississippi State U.
Montana State U.

New Mexico State U.
North Carolina State U.
Ohio State U.

Oklahoma State U.
Oregon State U.
Pennsylvania State U.
Purdue U.

Rutgers U.

South Dakota State U.
Southern Illinois U.

State U. of NY-Brockport
State U. of NY-Syracuse
Sul Ross State U.
Syracuse U.

Tennessee Tech. U.
Texas A&M U.

Texas Ag. Experiment Stn.
Texas State U.

Texas Tech. U.

Tufts U.

U.S. Military Academy
Utah State U.

Virginia Polytechnic Inst.
Washington State U.
Yale U.

U. of Alaska

. of Arizona

. of Arkansas
Autoénoma de Ciudad Juarez
of California-Davis
of California-Riverside
. of Central Florida

of Cincinnati

of Colorado

of Delaware

of Florida

of Georgia

of Guam

of Hawaii

of Idaho

of Illinois

of lowa

of Maine

of Massachusetts

of Michigan

of Minnesota

of Missouri

of Montana

of Nebraska

of New Hampshire
of New Orleans

of New Mexico

of Oklahoma

of Puerto Rico

of Southern California
of Tennessee

of Texas-Austin

. of Texas-El Paso

. of Texas-San Antonio
. of Virgin Islands

. of Virginia

. of Wisconsin
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Non-Academic Members

The Ivanhoe Foundation

Los Alamos National Laboratory

National Water Quality Monitoring
Council (USGS)

Sandia National Laboratories

Affiliate Members

University of Calgary, Canada
University of New England, Australia

JOURNAL oF CONTEMPORARY WATER RESEARCH & EDUCATION

UCOWR



64

BENEFITS OF UCOWR MEMBERSHIP

The Universities Council on Water Resources (UCOWR) is an association of over 80 member universities, organizations, and
individuals leading in education, research and public service in water resources. Benefites from membership include:

Advocacy

UCOWR is dedicated to developing new science and preparing leaders and technologies for the use, management,
and protection of water resources. UCOWR delegates are advocates for the incorporation of contemporary issues and
methodologies in the classroom, research laboratories, and the field. Evolving academic programs in water resources
promoted by UCOWR are excellent curriclum models for other interdisciplinary programs.

Leadership

UCOWR’s officers and member delegates represent the nation’s leading academic professionals dedicated to expanding
the knowledge base and training water resources professionals. Each year, graduates of UCOWR member universities
constitute the majority of new water resources professionals establishing careers. UCOWR encourages delegates to
assume leadership roles within their institutions and supports this through electronic and personal networking services.
In addition, the organizational structure of UCOWR provides opportunities for leadership development through participation
in committees and on the Board of Directors.

Professional Growth

UCOWR s the only professional organization embracing the entire range of disciplines involved in water resources
and serving serving academic institutions and their faculties. This diversity provides the holistic perspective necessary
to solve today’s complex water problems and to train the nation’s future water resources leaders. UCOWR promotes
the professional growth of member delegates in order to enhance their impact and effectiveness within the community
of water resources professionals. The Journal of Contemporary Water Research & Education, a UCOWR publication,
presents research to encourage dialog on contemporary water issues to a degree not afforded by other water-related
journals. UCOWR’s annual conference provides a forum for exchanges of information in an atmosphere conducive
to open discussion and network building among individuals and institutions. The achievements of outstanding water
resource professionals are recognized through the UCOWR awards program, including the Warren A. Hall Medal,
Ph.D. Dissertation Awards, and the Education and Public Service Award.

Other Benefits

Each university member institution receives
*  Hardcopy and electronic subscriptions to the Journal of Contemporary Water Research & Education
* Reduced registration fees for staff and students at the annual conference
* Avoice in the governance of UCOWR (1 lead delegate and up to 7 additional voting delegates)

Individual members enjoy
*  Hardcopy and electronic subscriptions to the Journal of Contemporary Water Research & Education
* Reduced registration fees at the annual conference

1000 Faner Drive, Room 4543, Southern Illinois University Carbondale, Carbondale, Illinois 62901-4526
Phone: (618) 536-7571, Fax: (618) 453-2671, E-mail: ucowr@siu.edu, www.ucowr.siu.edu
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In appreciation of their vision and leadership in the advancement of Water Resources Research and Education, the

1984

Ernest F. Brater
Norman H. Brooks
Ven Te Chow

Nephi A. Christensen
Robert E. Dils
Warren A. Hall
John W. Harshbarger
A.T. Ingersoll

John F. Kennedy
Carl E. Kindsvater
Emmett M. Laursen
Arno T. Lenz

Ray K. Linsley
Walter L. Moore
Dean F. Peterson
Sol D. Resnick
Verne H. Scott
David K. Todd
Calvin C. Warnick
M. Gordon Wolman

1985

Bernard B. Berger
William Butcher
Ernest Engelbert
David H. Howells
William Whipple

1986

Leonard Dworsky
Peter Eagleson
Benjamin Ewing
George Maxey
George Smith

E. Roy Tinney

1987

Wade H. Andrews
John D. Hewlett
Gerard A. Rohlich
Dan M. Wells

1988

Merwin P. Dougal
John C. Frey
Daniel J. Wiersma

1989
Daniel D. Evans

1990
Henry P. Caulfield

Maynard M. Hufschmidt

Absalom W. Snell

1991

Eugene D. Eaton
William B. Lord
Willliam R. Walker

1992

J. Ernest Flack

Gerald E. Galloway, Jr.
John C. Guyon

Ernest T. Smerdon
Warren Viessman, Jr.

following individuals have been named “Friends of UCOWR.”

1993
Marvin T. Bond
Glenn E. Stout

1994
Robert D. Varrin
Henry J. Vaux, Jr.

1995

Jon F. Bartholic
M. Wayne Hall
William L. Powers

1996

L. Douglas James
David H. Moreau
Howard S. Peavy

1997

Faye Anderson
Patrick L. Brezonik
Theodore M. Schad
Yacov Y. Haimes

1998
Peter E. Black
Helen M. Ingram

1999

John S. Jackson
Kyle E. Schilling
Robert C. Ward

2000
William H. Funk

2001
Charles W. Howe

2002
Duane D. Baumann

2003

Lisa Bourget

C. Mark Dunning
Tamim Younos

2004

Ari Michelsen
Margaret Skerly
Walter V. Wendler

2005
Lynne Lewis

2006

Mark Limbaugh
New Mexico
Water Resources
Research Institute

2007

Paul Bourget
Gary S. Johnson
Michael O’Neill
Gilbert F. White

WARREN A. HALL MEDAL HONOREES

William Butcher - 1993
Warren “Bud” Viessman, Jr. - 1994
Gilbert White - 1995
Richard S. Engelbrecht - 1996
Yacov Y. Haimes - 1997
Neil S. Grigg - 1998
William W-G. Yeh - 1999
Daniel Peter Loucks -2000

Vernon L. Snoeyink - 2000
Miguel A. Marino - 2002
Charles W. “Chuck” Howe - 2003
Robert A. Young - 2004
Henry J. Vaux, Jr. - 2005
Robert C. Ward - 2006
Patrick L. Brezonik - 2007
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Past Issues of the Journal of Contemporary Water Research and
Education and Water Resources Update

Issue 137, July 2007. Increasing Freshwater Supplies. Karl Wood, Water Resources Research
Institute, New Mexico State University. (Ed.)

Issue 136, June 2007. Water and Watersheds. Penny Firth, National Science Foundation;
Michelle Kelleher, National Science Foundation; Barbara Levinson, U.S. Environmental
Protection Agency. (Eds.)

Issue 135, December 2006. /ntegrated Water Resource Management: New Governance,

Tools, and Challenges—Selected international Perspectives. Bruce Hooper, DHI Water and
Environment. (Ed.)

Issue 134, July 2006. River and Lake Restoration: Changing Landscapes. Lynne Y. Lewis,
Bates College. (Ed.)

Issue 133, May 2006. River Adjudications. Andrea Gerlak & John Thorson, Columbia University. (Eds.)

Issue 132, December 2005. Desalination. Tamim Younos, Virginia Polytecnic Institute and
State University. (Ed.)

Issue 131, May 2005. Allocating Water: Economics and the Environment. Gary Johnson, University
of Idaho; Sarah Bigger, Boise State University; Ari Michelsen, Texas A&M University. (Eds.)

Issue 130, March 2005. National Flood Policy a Decade After the 1993 Mississippi Flood.
Stuart A. Davis and Mark C. Dunning, Institute for Water Resources. (Eds.)

Issue 129, October 2004. Water and Homeland Security. Regan Murray, USEPA. (Ed.)

Issue 128, June 2004. Small Water Supply Systems. John Braden, University of Illinois. (Ed.)

Issue 127, February 2004. Water Resources Sustainability. Ethan Timothy Smith, The Sustainable
Water Resources Roundtable. (Ed.)

Issue 126, November 2003. Geographic Perspectives on Water Resources. L. Allan James,
University of South Carolina. (Ed.)

Issue 125, June 2003. Trans-Boundary Water Issues. Kenneth Rubin, Pa Consultants. (Ed.)
Issue 124, May 2003. Is Global Climate Change Research Relevant to Day-To-Day Water Resources
Management? Rober C. Ward, Colorado State University; Roger Pielke, Sr., Colorado State

University; Jose Salas, Colorado State University. (Eds.)

Issue 123, June 2002. University-Based Water Research: Relevant to Society? Doug James,
NSF; Robert Ward, Colorado State; Ari Michelsen, Texas A&M. (Eds.)

Issue 122, March 2002. Universities’ Contribution to TMDL Program Development. Tamim Younos,
Virginia Polytechnic Institute and State University. (Ed.)

Issue 121, March 2002. /ncentives and Trading in Water Resource Management. David Zilberman,
University of California at Berkeley. (Ed.)

Issue 120, September 2001. Pharmaceuticals and Endocrine Disrupting Chemicals: Emerging

Contaminants in Water. Robert W. Masters, National Ground Water Association. (Ed.)
For complete listing visit: www.ucowr.siu.edu
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4 Journal Order Form

UNIVERSITIES COUNCIL ON WATER RESOURCES
Journal of Contemporary Water Research and Education

UCOWR (formerly Water Resources Update)

(Please Type or Print Clearly) Date:

Last Name First Name

Full Mailing Address:

City: State:  Zip: Country:

Phone: E-mail:

YEARLY SUBSCRIPTION minimum 3 issues starting  month: year:
[] Annual domestic subscription rate $35.00
[C] Annual international subscription rate $55.00

PAST ISSUES can be purchased for $15 per copy (domestic), $20 per copy (international), subject to
availability. Call UCOWR Headquarters for discount pricing on orders of 10 or more of the same issue.

copies of Issue # $
copies of Issue # $
copies of Issue # $ total for past issues $

To view a list of past issues, please visit the UCOWR website www.ucowr.siu.edu and click on
DATABASES AND PUBLICATIONS, then scroll down to PUBLICATIONS, and click on the first entry.

Payment must accompany order
UCOWR FEIN - 47-0617822

Payment Type:

[JVisa [OMasterCard [JAmerican Express [IDiscover

[J P/O or Check # total purchase amount $
card Number: ~  / /4 Expiration Date:  ~ /
Cardholder’s Name: Signature:

Cardholder’s email address if not the subscriber:

Mail completed form to:
UCOWR Headquarters, 1000 Faner Drive Room 4543, Southern Illinois University Carbondale, IL 62901-4526
Phone: (618) 536-7571  FAX: (618) 453-2671  E-Mail: UCOWR@siu.edu ~ Website: http://www.ucowr.siu.edu

UCOWR JOURNAL oF CONTEMPORARY WATER RESEARCH & EDUCATION



68

Academic Organizations Membership Application

UNIVERSITIES COUNCIL ON WATER RESOURCES

UCOWR

(Please Type or Print Clearly)

Date:
University/Institution:
Postal Address:
City: State:  Zip: Country:

Contact Person:

Phone: Fax: E-mail:

MEMBERSHIP BENEFITS Include

e A subscription for up to 11 paper copies of the Journal of Contemporary Water Research and
Education, with its concise analysis of pressing water resources issues

e Accessibility for all agency staff to all sections of the UCOWR website (www.ucowr.siu.edu)
that hosts over 50 issues of the Journal of Contemporary Water Research and Education.

e Information about conferences and discounts for registration at UCOWR’s annual conference

e Collaboration with leading U.S. researchers on water resources

e Voting rights in UCOWR affairs for up to 8 individual delegates

Membership is subject to approval by UCOWR Board of Directors and is based on the July 1 - June 30
fiscal year.

Annual 2-Years 3-Years
Membership rates:............ccoovvvvieiiiiiiiciceeeece et $ 450 850 1,200
For additional information call Christopher Lant, Exec. Director, UCOWR (618) 453-6020

PAYMENT MUST ACCOMPANY APPLICATION UCOWR FEIN - 47-0617822
Amount $ for the period July 1,20 to June 30,20

[ Visa [ Master Card [0 American Express [ Discover

[ P/O or Check #
card Number:  ~ / /  / Expiration Date: ~ /
Cardholder’s Name: Signature:

Cardholder’s email address if not the contact person:

Mail completed form to:
UCOWR Headquarters, 1000 Faner Drive Room 4543, Southern Illinois University Carbondale, IL 62901-4526
Phone: (618) 536-7571  FAX: (618) 453-2671  E-Mail: UCOWR@siu.edu ~ Website: http://www.ucowr.siu.edu
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¢ Non-Academic Organizations Membership Application

=

UNIVERSITIES COUNCIL ON WATER RESOURCES

UCOWR

(Please Type or Print Clearly)

Date:
Organization/Company Name:
Mailing Address:
City: State:  Zip: Country:

Contact Person:

Phone: Fax: E-mail:

MEMBERSHIP BENEFITS (based on fiscal year July 1 - June 30)

e A subscription of the Journal of Contemporary Water Research and Education, with its concise
analysis of pressing water resources issues (8 copies for small organizations, 16 for medium
organizations, 32 for large organizations and 64 for very large organizations).

e Accessibility for all agency staff to all sections of the UCOWR website (www.ucowr.siu.edu)
that hosts over 50 issues of the Journal of Contemporary Water Research and Education.

o Information about conferences and discounts for registration at UCOWR’s annual conference.

e Collaboration with leading U.S. researchers on water resources.

e  Membership is subject to approval by UCOWR Board of Directors.

Membership Rates Annual 2-Years 3-Years
Small Organizations (1-100 eMPIlOYEES) ....cccvveeviecrieriieiieieeieere e ereeieeneens § 450 850 1,200
Medium Organizations (100-1000 employees)........c.ecverrverreerreerreerreerieerneenns $ 1,000 1,900 2,700
Large Organizations (1000-10,000 employees).......c.cecverrrerrrerreerreerreerreervennns $ 2,000 3,800 5,400
Very Large Organizations (more than 10,000 employees) .........ccccevereenuennee $4,000 7,600 10,800

For additional information call Christopher Lant, Executive Director, UCOWR (618) 453-6020

PAYMENT MUST ACCOMPANY APPLICATION UCOWR FEIN - 47-0617822
Amount $ for the period July 1,20 to June 30,20

[] Visa [ Master Card [0 American Express [0 Discover

[0 P/O or Check #

c¢ard Number: ~  / /4 Expiration Date: ~ /
Cardholder’s Name: Signature:

Cardholder’s email address if not the contact person:

Mail completed form to:
UCOWR Headquarters, 1000 Faner Drive Room 4543, Southern Illinois University Carbondale, IL 62901-4526
Phone: (618) 536-7571  FAX: (618) 453-2671  E-Mail: UCOWR@siu.edu  Website: http://www.ucowr.siu.edu
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Individual Membership Application

UNIVERSITIES COUNCIL ON WATER RESOURCES

UCOWR

(Please Type or Print Clearly) Date:

Last Name First Name

Institution/Company Name:
Mailing Address:

City: State:  Zip: Country:
Contact Person:

Phone: Fax: E-mail:

Recommended (if applicable):

YEARLY MEMBERSHIP (Based on the calendar year, January 1 — December 31)

A subscription to the Journal of Contemporary Water Research & Education, with its concise
analysis of pressing water resources issues

Electronic access to all issues of Water Resources Update and JCWRE

Information about conferences and discounts for registration at UCOWR’s annual conference
Joining with leading U.S. academic researchers on water resources

LI Regular MemberShip. ..........u.oeiiiii e $70.00
[] Student Membership (electronic access only to all issues of Water Resources Update and JCWRE) ............. $20.00

Payment must accompany order
UCOWR FEIN —47-0617822

[] Visa [0 Master Card [0 American Express [J Discover
[J P/O or Check #

Card Number: / / / Expiration Date: ~~ /

Cardholder’s Name: Signature:

Cardholder’s email address if not the contact person:

Mail completed form to:
UCOWR Headquarters, 1000 Faner Drive Room 4543, Southern Illinois University Carbondale, IL 62901-4526
Phone: (618) 536-7571  FAX: (618) 453-2671  E-Mail: UCOWR@siu.edu ~ Website: http://www.ucowr.siu.edu
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2008 UCOWR/NIWR CoNFERENCE THEME

International Water Resources:
Challenges for the 21st Century

The availability of clean water and sanitation is closely related to
human health and poverty. A billion people lack access to clean
water; twice that many lack adequate sanitation. This conference
addresses this global water crisis and challanges for the 21st
century. The conference will include topics on water and human
health in the developing world, water cooperation and conflict,
availability of adequate water quality and quantity, privatization,
a global perspective of natural contaminants in groundwater
resources, low-cost remediation technologies, effects of global
climate change, water security and sustainability, and mitigating
the consequences of water resources hazards.

PReSENTATION ToOPICS

Advances in Water Treatment

Global Perspectives on Ground Water Quality
Cooperation in Water Management

Water Resource Diplomacy

Water Conflict

Water and Human Health

Climate Change and Water

Virtual Water Trade

Water Privatization

International River Basins

[ S S S S S S S o o o

ABSTRACT SUBMISSION

Abstracts for paper, panel, and poster presentations
should be submitted electronically
from September 17, 2007 to December5, 2007 at

www.ucowr.siu.edu

Abstracts should be 250-300 words and, if accepted, will be
published as part of the Conference Proceedings on CD-ROM.
There will be an oppurtunity for extended abstracts to replace
original abstract submissions.

For more information, contact:
Rosie Gard, UCOWR Headquarters, gardr@siu.edu (618) 536-7571
or
Ken Reckhow, Nicholas School of the Environment
and Earth Sciences, reckhow@duke.edu (919) 613-8026

CoNFERENCE C0o-SPONSORS
m NICHOLAS SEHOOL ©F THE
ENVIRONMENT AND EARTH SCIENCES

W UKE UNIVERSITY

Southern”

Illinois University

Carbondale

DurHAM, NORTH CAROLINA

Durham is a colorful, creative, and
entrepreneurial community and is the
proud home of Research Triangle Park, Duke
and North Carolina Central universities.
Durham is also home to 13 historic
sites, three art centers, 12 signature
annual events with national or regional
recognition, plus dozens of other core
and celebrated annual events, six science
and nature centers, and great spectator
sports venues.

CoNFERENCE HOTEL

The Durham Marriott Civic Center is located in
the heart of Durham with fine shops, restaurants,
bars, and music venues within walking distance.
The 9-floor, 187 room hotel boasts attractive
architecture, concierge service, and complimentary
transportation within a 4-mile radius. Its staff
is noted for pampering guests with Southern
hospitality.




Increasing Freshwater Supplies

Selected Papers from the 2006 UCOWR/NIWR Annual Conference
Held July 18-20 in Santa Fe, New Mexico

Issue Editor
Karl Wood

Contents

Uncertainties in Transient Capture-Zone Estimates of Groundwater Supply Wells
VBIIMUE V. VBSSEIINOV. ...ttt ettt ettt e e et e e e et aee e e e e e e neesaaeneesaaeaeeaanns 1

Water Use by Agricultural Crops and Riparian Vegetation:

An Application of Remote Sensing Technology

Zohrab Samani, A. Salim Bawazir, Rhonda K. Skaggs,

Max P. Bleiweiss, Aldo Pifion @nd VIEN TraN............ccooeeuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeaaaeaeeasaaneneenan 8

Simulation of Impacts of Streamflow and Climate Conditions on Amistad Reservoir
Xing Fang, Rajendra Shrestha, Alan W. Groeger, Che-Jen Lin, and Mien Jao...................cccccccuuu... 14

Economic Costs of Desalination in South Texas: A Case Study
Allen W. Sturdivant, Callie S. Rogers, M. Edward Rister, Ronald D. Lacewell,
Joseph W. “Bill” Norris, Jesus Leal, Jose A. Garza, and Judy Adams...............ccccccoevveeeeeeeeeeeeeennn.. 21

Irrigation Technology and Water Conservation in the High Plains Aquifer Region
Sreedhar Upendram and JEffre) M. PEIEISON. ...............uuuueeueueeieeeeseteeeiesaeaaaaeeeeaaaeeeeaaisaaaaeaaneens 40

Land Use Change Impacts on Acequia Water Resources in Northern New Mexico
Marquita Ortiz, Christopher Brown, Alexander “Sam” Fernald,
Terrell T. “Red” Baker, Bobby Creel and Steve GUIAN...................cccueeceeseeeeieseeseeeceesiseseesiaesreasia e 47

Canada’s Freshwater in a Continental Context
Tz 101 @ V][] s BT 55

2008 UCOWR/NIWR
ANNUAL CONFERENCE
Durnaam, NorTH CAROLINA
Jury 22-24, 2008

INTERNATIONAL WATER
RESOURCES: CHALLENGES
FOR THE 21ST CENTURY

Universities Council on Water Resources
Faner Hall, Room 4543 - Mail Code 4526
Southern Illinois University Carbondale
1000 Faner Drive

Carbondale, IL. 62901
www.ucowtr.siu.edu






